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PREFACE
Twenty first century India has emerged as a major economic power in the world, with the growth rate of the Gross

Domestic Product reaching impressive levels and the poverty ratio coming down significantly. In the context of such a
scenario, it is indeed very incongruous and difficult to believe that the Indian countryside, where the large majority of its
people reside, is still in the grip of a severe agrarian crisis. Farm sector distress in Indian agriculture is not a suddenly
erupted phenomenon. The genesis goes back to the planning and implementation of the policies leading to green
revolution during the mid-sixties. The externalities emerging after the green revolution culminated into the simmering
crisis of seventies. This manifested into the farmers’ movements as it remained unattended. At the same time, the agrarian
changes in the farm sector were reaching a crescendo by weakening the livelihood base of the farmers. Tiny size of farms
and the marginalized farmers became hallmark of nineties and they were  confronted with increasing non-viability both
due to size in contents of the agricultural technology. Market imperfections both in factor and product markets added to
the intensity. The most tragic face of India’s agrarian crisis is seen in the increasing number of farmer suicides, not just in
the hotspot areas of Andhra Pradesh and Vidarbha but in the allegedly prosperous agricultural zones of Punjab and
Karnataka as well. Farmers’ suicides are no longer limited to the drought and poverty stricken areas of the country. Now
farmers in the most productive agricultural regions such as Karnataka, Punjab, West Bengal, Andhra Pradesh, and
Maharashtra are ending their lives because of their massive indebtedness. The major causes of the agrarian crisis are:
unfinished agenda in land reforms; quantity and quality of ater; technology fatigue; access, adequacy and timeliness of
institutional credit;and opportunities for assured and remunerative marketing.  Adverse meteorological factors add to
these problems. Farmers need to have assured access and control over basic resources, which include land, water, bio-
resources, credit and insurance, technology and knowledge management, and markets.  Therefore, attention now should
be more on the policy corrections rather than analyzing the causation. Mitigation must take precedence over causation
and explanation.  Thus, it emerges that a number of issues need to be resolved in order to solve the present agrarian
crisis.
         Keeping the above scenario in view, the Society of Economics and Development has chosen the theme Market
Imperfections, Farmers’ Distress and Agrarian Crisis in India for its 3rd National Seminar being organized at Punjab
Agricultural University, Ludhiana on April 07, 2016.

There has been an overwhelming response from the researchers for the Seminar and the Society appreciates and
acknowledges the interest shown by the researchers in the Seminar. A total of 145 full-length papers were received and
95 articles have been selected  after thorough screening, for presentation in the seminar and are being published in full
in the seminar issue of the Journal.

The Society is grateful to Dr. B.S. Dhillon, Vice Chancellor, Punjab Agricultural University, Ludhiana, for giving
his consent to host the 3rd National Seminar at PAU Ludhiana and providing all the logistic support.

The financial help rendered by National Council of State Agricultural Marketing Boards, New Delhi and
Punjab Mandi Board, Chandigarh is gratefully acknowledged. The Society highly appreciates the continuous support
extended by Mr. S.S. Randhawa, Managing Director, COSAMB, New Delhi and Mr. Harpreet Singh Sidhu, General
Manager, Punjab Mandi Board, Chandigarh. We are grateful to Dr. H.S. Dhaliwal, Director, Punjab Agricultural
Management and Extension Training Institute, PAU Campus, Ludhiana for sparing Conference Hall to organize the
seminar.

The Association is grateful to Dr. D.K. Grover, Director, Agro Economic Research Centre, Ludhiana for taking
the responsibility of Organizing Secretary, 3rd National Seminar and Dr. Sukhpal Singh, Professor and Head, Department
of Economics and Sociology, Punjab Agricultural University, Ludhiana for his cooperation and support for organizing
this Seminar.

The Office Bearers of the Society of Economics and Development have contributed in several ways. I take this
opportunity to thank all of them for the help and cooperation extended by them. I also gratefully acknowledge the
untiring efforts of Prof. Mini Goyal, Chairman, Editorial Committee of Seminar and all its members who have reviewed
the articles submitted for the seminar. Their contributions to the enrichment of the journal are thankfully acknowledged.
Cooperation was also sought from the learned scientists in evaluating the papers received for presentation at this
Seminar. I am grateful to all the reviewers for the support extended by them. I also thank all the authors who have
contributed their excellent research work for presentation at this Seminar. Thanks are also due to their organizations for
deputing them to the 3rd National Seminar organised by the Society of Economics and Development.

Dated, the Ludhiana: 02/04/2016  (Parminder Kaur)
                                                                                                                       General Secretary
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NTRODUCTION
Dairying has become an important secondary source

of income for millions of rural families and has assumed
the most important role in providing employment and
income generating opportunities. Adoption of dairy
enterprise can raise the income levels of marginal and
small farmers.  The share of dairy in farm business income
improved from 43.4 per cent in 1987-90 to 54.6 per cent
in 2000-03 on marginal farms, and from 31.0 per cent to
37.4 per cent on small farms (Sidhu and Bhullar, 2004).
Dairy farming has been looked upon by the poor as a
mean of livelihood, since rearing of milch animals (one or
two) offer money, milk, fuel and as a security in
emergencies (Ramkumar and Rao, 2001). Milk Production
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ABSTRACT
The present study was conducted to examine the marketing behaviour and extent of participation of marginal and small
farmers in modern milk marketing chains and to analyze the major factors influencing milk producer’s choice of agencies
for sale. A sample of 90 marginal and small farmers comprised of 43 marginal and 47 small farmers having at least one
milch animal was selected from three districts namely Hoshiarpur, Ludhiana and Bathinda districts representing each of
the three different agro-climatic zones of the state. Primary data for the year 2014-15 were collected to meet the stipulated
objectives of the study. The results revealed that on an average, the number of milch animals maintained on marginal and
small farms were 3.21and 4.05 respectively. The total milk production was estimated at 26.18 and 30.79 litres per day on
the said farm categories of farms. On an average, 82.70 per cent and 85.48 per cent of the total milk production was sold
in the market by the marginal and small farmers respectively. Milk marketed through the modern channel was 60.28 per
cent and 62.35 per cent respectively on the said farm categories. The results of the logit model revealed that age of dairy
farmers, volume of milk produced, level of education of dairy farmers and land holding size greatly influenced the decision
towards participation in modern milk marketing chains. An effective way of involving small holders in modern milk
marketing channels is to encourage them to organise themselves into cooperatives and self help groups. Such organizational
structures help them improve their bargaining power and also generate scale economies in acquisition of inputs, technology,
services and information.

Keywords
Marketed surplus, marketing behaviour, modern marketing chains, milk production, participation

JEL Codes

is a very important part of the agricultural economy in
the state of Punjab. Punjab is one of the smallest state
occupy 1.53 per cent of geographical area of country.
Dairy farming is an old age subsidiary profession in the
rural area of Punjab. It is fifth largest milk producing
state in India, producing around 7.3 per cent of country’s
milk production that is, 9724.34 thousand tonnes annually
and per capita per day availability of milk is quite above
the national average and the minimum requirement
recommended by ICMR at 961gm (GOI, 2014). Milk
production is only profitable if there is proper marketing
facility, so that it can be quickly disposed to particular
place where it can be processed due to its perishable
nature. Nearly 45 per cent of the milk produced in the

Q12, Q13, Q15, Q18
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country is retained in the villages by the rural households
and the remaining 55 per cent is marketed. About 80
percent of the milk marketed still passes through the
traditional channels handling raw milk and conventional
processed products (Kumar and Staal, 2010).

Organized markets comprising cooperatives and
private sector, share the rest and almost in equal
proportion. Liberalization of the dairy sector since 1991
has permitted formal, private processors to compete
increasingly with both traditional market and cooperative
processed milk market. Consequently, several private milk
processing firms have emerged in the Indian milk market.
Further, since late-1990s the importance of supermarkets
and retail chains has swelled in the Indian food market
which includes milk also in its ambit. The demand for
milk will double with the increasing income and expanding
urbanization are likely to boost the demand for more
formally processed milk products in 2020, which the
traditional markets generally do not cater for. This will
fuel the growth of a modern, formal and organized milk
market (Delgado et al., 1999).

Several studies have revealed that the emergence of
modern food supply chains has improved linkages
between the buyers and poor farmers in developing
countries, which have turned out to be beneficial for the
smallholders (Kumar et al., 2011). It is important to
mention here that the majority of milk producers are
smallholders and contribute more than 70 per cent to the
total milk production in India (Dries et al., 2004; Minten
et al., 2007 and Maertens and swwinnen, 2007). With an
increased role of modern private formal dairies, will the
small holder dairy farmers be deprived of reaping the
benefits or inter-linked with the emerging market
opportunities and maximize their welfare. This needs to
be assessed. In this backdrop the present study was
conducted to examine the marketing behaviour and extent
of participation of marginal and small farmers in modern
milk marketing chains and to analyze the major factors
influencing milk producer’s choice of agencies for sale.
MATERIALAND METHODS

Multistage stratified random sampling technique was
used for selection of sample. In the first stage, three
districts of Punjab representing each of the three different
agro-climatic zones of state and having relatively higher
concentration of marginal and small farmers were selected.
Hoshiarpur district was selected to represent the low-
productivity foothills region known as Kandi region (Zone-
-I), whereas Ludhiana and Bathinda districts represented
the high-productivity Central plain (Zone-II), and South
western regions (Zone--III), respectively. In the second
stage of sampling, one block from each district was
selected. In the third stage, two villages from each chosen

block were selected randomly. In the fourth stage of
sampling, a complete enumeration of all the farmers in
the selected villages having less than or equal to 5 acres
of operational holding and possessing at least one milch
animal was made.

The farmers were categorized as marginal farmers
having up to 2.5 acres of operational holding and small
farmers having 5.0 acres of operational holding. From
each village, 15 marginal and small farmers holding milch
animals were selected by following probability proportion
to size sampling. Thus, in all 90 marginal and small
farmers were selected for the study. Primary data were
collected from the sample households for the year 2014-
15 by personal interview method using a specially
designed and pre-tested schedule. For the interpretation
and comparison of costs and returns from dairying and
marketed surplus on different sizes of milk producing
units and to generate information on other parameters,
tabular analysis was carried out. Descriptive statistics
were worked out to understand the structure of milk
production and milk marketing, trading behaviour of dairy
farmers etc.

A logit model was estimated to identify the factors
that influence dairy farmers’ decision to participate in the
modern milk marketing channels and maximum likelihood
technique was used for estimation. Since dependent
variable was a binary variable (farmer selling milk to
modern supply chain = 1, otherwise = 0), and independent
variables were a mix of qualitative and quantitative
variables, the multivariate logistic regression was tried as
under:

Y = ln[p/(1-p)] = 0 + iXi + 
Where, p represents the probability that the farmers

were selling milk to the modern milk supply chain. The
explanatory variables used in the model included age,
education, household size, farm size, dairy farming
experience, milk production, milk price, distance from
city, and presence of milk collection centre in the village.
Where i’s are logit coefficients for the n variables Xi’s,
and  is the error term. In case of binary independent
variables, exponential of the respective coefficients give
the proportion of change in odds for shift in the given
variable. However, if the independent variable is
continuous, exponential of coefficient is associated with
the effect of per unit change in the given independent
variable to odd ratio, in both type of variables sign of
coefficient reveals the direction of change.

Odds are just a ratio of the probability that an event
will occur versus the probability that the event will not
occur, or probability / (1-probability). Hence, odd ratio
can be used to give an idea of how strongly a given variable
may be associated with the outcome of interest compared
to other variables.
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RESULTSAND DISCUSSION
Herd Size Composition

The herd strength and the number of milch animals
in the household directly affect the economy of milk
producers. The composition and size of herd maintained
by the marginal and small farmers in different zones of
Punjab are presented in Table 1. This reveals that buffaloes
constitute a major proportion in the total milch animals in
all the zones. In overall situation, it was shown that total
number of animals maintained on marginal and small size
category of dairy farm were 4.27 and 5.54 respectively.
The number of milch animals maintained on the above
said categories was 3.21 and 4.05 respectively. The
number of buffaloes varied from 2.44 in marginal herd
size category to 2.93 in small herd size category. The
number of crossbred cows maintained on marginal and
small size category of dairy farms was 0.77 and 1.12
respectively. In overall, the proportion of wet (in milk)
animals in total milch animals was 92.52 percent on
marginal and 81.73 percent on small farms respectively
indicating better quality animals maintained on these farms.

Table 1: Herd-size composition on marginal and small farms in different zones of Punjab, 2014-15
(Number)

Particulars Zone-I Zone-II Zone-III Overall
Marginal Small Marginal Small Marginal Small Marginal Small

1.Buffaloes
(a) In milk 2.4 2.73 1.86 2.81 2.57 2 2.28 2.51

(94.86)# (89.22)#  (89.86)#  (84.38)# (94.83)#  (82.30)# (93.44)#  (85.67)#

(b) Dry 0.13 0.33 0.21 0.5 0.14 0.43 0.16 0.42
(5.14)#  (10.78)# (10.14)#  (15.11)#  (5.17)# (17.70)#  (6.56)# (14.33)#

(c) Total 2.53 3.06 2.07 3.31 2.71 2.43 2.44 2.93
(100.00)# (100.00)# (100.00)#  (100.00)# (100.00)#  (100.00)#  (100.00)# (100.00)#

[75.98] [82.04] [69.00] [63.90] [82.62] [75.00] [76.01] [72.17]
2. Crossbred Cows
(a) In milk 0.8 0.6 0.71 1.5 0.5 0.68 0.67 0.93

(100.00)#  (89.55)# (76.34)#  (80.21)#  (87.72)# (83.95)#  (87.01)# (83.04)#

(b) Dry 0 0.07 0.22 0.37 0.07 0.13 0.09 0.19
 (0.00)#  (0.00)# (23.66)# (19.89)# (0.00)# (0.00)# (11.69)# (16.96)#

(c) Total 0.8 0.67 0.93 1.87 0.57 0.81 0.77 1.12
 (100.00)#  (100.00)#  (100.00)#  (100.00)# (100.00)#  (100.00)# (100.00)# (100.00)#

[24.02] [17.96] [31.00] [36.10] [17.38] [25.00] [23.99] [27.59]
3. Total milch animals 3.33 3.73 3 5.18 3.28 3.24 3.21 4.05

[100.00] [100.00] [100.00] [100.00] [100.00] [100.00] [100.00] [100.00]
4. Wet percentage 3.2 3.4 2.57 4.31 3.14 2.81 2.97 3.31

(96.10) (91.15) (85.67) (83.20) (95.73) (86.73) (92.52) (81.73)
5. Calves and Heifers 0.38 0.35 0.59 0.93 0.34 0.41 0.44 0.57
6. Bulls/ He-Buffaloes 0.53 0.73 0.71 0.88 0.64 1.13 0.62 0.92
7. Total Animals 4.24 4.81 4.3 6.99 4.26 4.78 4.27 5.54
Figures in parentheses in [ ] indicates the percentages to the total milch animals.
# The figures in parentheses are percentages to the respective milch animals.
*For the uniformity of animals, Standard dairy animal units were therefore formed as under (Patel et al., 1984): Cow and buffalo above 3 years = 1 SAU (ii)Young
stock between 2 and 3 years = ½ SAU  (iii)  Young stock below 2 years = ¼ SAU

Production, Consumption and Marketed Surplus of
milk

Pattern of milk production, consumption and
marketed surplus among sample households on marginal
and small farms in different zones of Punjab revealed
that in overall, the marginal and small farmers per day
retained 4.53 litres (17.30 %) and 4.47 litres (14.52 %)
of milk respectively out of the total milk production of
26.18 litres and 30.79 litres and remaining 21.65 litres
(82.70 %) and 26.32 litres (85.48 %) sold in the market
(Table 2).

It is clearly emerged from the table that the total
milk production was more on both marginal and small
farms of zone-II as compared to that on marginal and
small farms in zone-III and zone-I respectively.
Consequently, the marginal and small farmers of zone-II
sold comparatively higher percentage of milk produced
in the market followed by marginal and small farmers of
zone-III and zone-I respectively. As family size is 20 per
cent mentioned in the Table.

The milk retained for home consumption on all the

Kaur and Kaur: Marginal and small farmers’ access to modern milk marketing chains in Punjab
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marginal and small farms was found to be higher which
might be due to utilization of milk
for giving tea to labour used in crop
production and dairying and
preparation of milk products at
home.
Disposal pattern of milk on
marginal and small farms

There is existence of two
types of markets in the study area
that is, traditional milk markets and
modern milk markets. Traditional
milk markets refers to marketing
of milk to private milk traders or
vendors, consumers, tea shops and
halwaiis etc who buy milk directly
from producers and supply it
directly to urban consumers/
informal institutional buyers such
as restaurants, tea stalls,
wholesalers and other retailers
which convert into different milk
products. The modern market
refers to dairy cooperatives and
private milk processors. The

Table 2: Pattern of milk production, consumption and
marke ted surplus on marginal and small farms in
different zones of Punjab, 2014-15

(Litres/day)
Farm-size
Categories Production Home

Consumption
Markete-
d Surplus

Zone-I
Marginal 25.26 5.73 19.53

(100.00) (22.68) (77.32)
Small 29.53 5 24.53

(100.00) (16.93) (83.07)
Zone-II
Marginal 27.29 3.79 23.5

(100.00) (13.89) (86.11)
Small 32.63 4.75 27.88

(100.00) (14.56) (85.44)
Zone-III
Marginal 26.07 4 22.07

(100.00) (15.34) (84.66)
Small 30.13 3.69 26.44

(100.00) (12.25) (87.75)
Overall
Marginal 26.18 4.53 21.65

(100.00) (17.30) (82.70)
Small 30.79 4.47 26.32

(100.00) (14.52) (85.48)
Figures in parentheses indicate the percentages to their respective total

reason for including private milk processers was because
they follow similar collection payment practices as
prevalent in cooperatives.

For the disposal of milk in the study area, six
marketing channels were identified. In Channel-I producer
directly sold milk to the consumers. In Channel-II
producers sold milk to nearest cooperative society that
was well organized channel. Through this channel
producer receive good price according to fat percentage
of their milk and very less exploitation of producers. In
Channel-III producer sold milk to private processors
which process the milk in to curd and ghee etc and sold
it to the consumers. In Channel-IV the producers sold
the milk to milk vendors then milk vendors sold milk to
urban consumer at higher price. In channel-V producers
the sold milk to milk vendors then milk vendors sold milk
to halwaiis. Halwaiis make by-products (khoa, cheese
and curd) from milk then sold it to the urban consumers
or directly sold the milk to urban consumers.
Channel-I Producer-consumer
Channel-II Producer- Dairy cooperatives-Consumer
Channel-III Producer-Private milk processor-Consumer
Channel-IV Producer-Milk vendor-Consumer
Channel-V Producer-Milk vendor-Halwaii-Consumer
Channel-IV Producer-Halwaii-Consumer

The marketable surplus of milk was disposed of by
the producer using different sale outlets keeping in mind
the elasticity of demand. In overall situation, it was

Table 3: Distribution of farmers selling milk to different marketing agencies on
marginal and small farms in different zones of Punjab

      (Litres/day)
Farm-size
Categories

Marketing agencies
Modern channels Traditional channels

MILKFED Private milk
processors

Milk
vendors

Halwaiis/
consumers

Total marketed
surplus

Marginal 6.91 3.96 6.53 2.13 19.53
(35.38) (20.28) (33.43) (10.91) (100.00)

Small 11.03 4.35 6.15 3 24.53
(44.97) (17.73) (25.07) (12.23) (100.00)

Marginal 10.02 6.34 4.28 2.86 23.5
(42.64) (26.98) (18.21) (12.17) (100.00)

Small 12.74 5.88 6.13 3.13 27.88
(45.69) (21.09) (21.99) (11.23) (100.00)

Marginal 7.5 4.57 6.86 3.14 22.07
(33.98) (20.71) (31.08) (14.23) (100.00)

Small 8.71 6.48 5.19 6.06 26.44
(32.94) (24.51) (19.63) (22.92) (100.00)

Marginal 8.12 4.93 5.9 2.7 21.65
(37.51) (22.77) (27.25) (12.47) (100.00)

Small 10.82 5.59 5.82 4.09 26.32
(41.11) (21.24) (22.11) (15.54) (100.00)

Figures in parentheses indicate the percentages to the total marketed surplus
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concluded that majority of the farmers sold milk to
MILKFED both on marginal (37.51 percent) and small
(41.11 percent) farms. Second source of importance was
vendors where about 27.25 per cent of the producers on
marginal farmers and 22.11 per cent on small farmers
sold milk (Table 3). The percentage of farmers sold milk
to the private processors was 22.27 per cent on marginal
farms and 21.24 on small farms whereas 12.47 per cent
milk on marginal farms and 15.54 per cent on small farms
sold to consumer/halwaiis out of total produce.

The figure clearly indicates that proportion of farmers
selling milk to MILKFED was comparatively much higher.
The marginal farmers are equally approaching modern
milk market as counter parts small farmers. The farmer’s
preference of MILKFED was because of the benefits
given by MILKFED was the form of bonus, medical
facilities etc. The main drawbacks of MILKFED as felt
by the producer farmers were the delay in payment of
farmers’ produce and another one was not to calculate
the accurate fat and SNF in their milk. From the above
analysis, it was observed that in spite of growing presence
of modern milk supply chains in milk market, traditional
milk supply chains were still important in the study area
due to their regular payment receipts. From the table, it
could be concluded that most of the farmers preferred to
sell the milk through modern channel.

Choice of traditional and modern milk marketing
channel by selected households was presented in Table
4. The overall situation showed that 60.28 per cent and
62.35 per cent of the milk on marginal farms and small
farms was marketed through modern channel whereas
39.72 and 37.65 per cent of milk was marketed through
traditional channel on respective categories of farms.

Table 4: Choice of marketing channels on marginal and
small farms in different zones of Punjab, 2014-15

      (Litres/ day)
Farm-size
categories

Traditional
channel

Modern
channel

Total milk
marketed

Zone-I
Marginal 8.66 10.87 19.53

(44.34) (55.66) (100.00)
Small 9.15 15.38 24.53

(53.81) (46.19) (100.00)
Zone-II
Marginal 7.14 16.36 23.5

(30.38) (69.62) (100.00)
Small 9.26 18.62 27.88

(33.21) (66.79) (100.00)
Zone-III
Marginal 10 12.07 22.07

(45.31) (54.69) (100.00)
Small 11.25 15.19 26.44

(42.55) (57.45) (100.00)
Overall
Marginal 8.6 13.05 21.65

(39.72) (60.28) (100.00)
Small 9.91 16.41 26.32

(37.65) (62.35) (100.00)
Figures in parentheses indicate the percentages to the total milk
marketed

Table 5: Factors influencing milk producer's choice of
agencies for sale
Explanatory variables Estimated

coefficients
Standard

error
Odd
ratio

Constant -2.75 6.494 0.064
Age (years) -0.126 0.09 0.881*

Education (years) 0.308 0.177 0.735*

Household size (No.) -0.174 0.388 0.84NS

Land size (acres) 2.788 1.521 2.251*

(Small=1, Marginal=0)
Dairy farming experience
(years)

0.105 0.08 1.11NS

Distance to market (km) 0.138 0.114 1.148NS

Milk price (`/litre) 0.227 0.166 1.255
Milk production (litres/day) 0.14 0.078 1.150*

Private milk collection centre 1.831 2.221 0.397**

(Yes=1, Otherwise=0)
Log likelihood ratio 28.93
Cox and Snell R2 0.62
Nagelkerke R2 0.856
** and * Significant at one and ten percent level.
NS: Non-significant

Factors influencing milk producer’s choice of
agencies for sale

To identify the factors influencing milk producer’s
choice of agencies for sale, logit model was used in which
dairy farmers’ decision to participate in the modern milk
marketing channels was regressed with age, education,
household size, land size, dairy farming experience,
distance from city, milk production, milk price and
presence of milk collection centres in the village. The
estimated coefficients of the logistic regression model
were presented in Table 5.

Among these variables, education, milk production
and land size was positively significant (p<0.1), while,
age was found negatively significant (p<0.1) and remaining
variables were found non-significant. The odd ratios
presented in table shows the effects of the changes in
each individual independent variable on the likelihood of
decision to participate in the modern milk marketing
channels assuming that the changes in other variables
are constant.

The lower value of likelihood ratio test (28.93)
indicates that the model has good explanatory power. The
estimated odd ratio for education was estimated to be
0.735 which indicates that unit increase in education will
increase the participation of respondents in modern milk

Kaur and Kaur: Marginal and small farmers’ access to modern milk marketing chains in Punjab
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marketing chains by 0.735 times The estimated odd ratio
for milk production was estimated to be 1.150 which
indicates that unit increase in milk yield will increase the
participation of respondents in modern milk marketing
chains by 1.150 times, whereas the estimated odd ratio
for land size was estimated to be relatively more i.e. 2.251
which indicates that unit increase in land ownership will
increase the participation of respondents in modern milk
marketing chains by 2.251 times.

The age was negatively significant (p<0.1) and the
estimated odd ratio for age was estimated to be 0.881
which indicates that unit increase in age will decrease the
participation of respondents in modern milk marketing
chains by 0.881 times.

The other factors though had a impact on the
adoption but did not came out to be significant because
of small sample size.
CONCLUSIONS

The study brought out that on an average, 82.70
per cent and 85.48 per cent of the total milk production
was sold in the market by the marginal and small farmers
respectively. Milk marketed through the modern channel
was 60.28 per cent and 62.35 per cent respectively on
the said farm categories. This indicates that the traditional
marketing systems, dominated by ad-hoc transactions
and intermediaries such as milk vendors, consumers/
halwaiis, restaurants and tea stalls, etc. are being replaced
by Cooperatives Producers Associations and Contract
Farming on marginal and small farms too. The results of
the logit model revealed that age of dairy farmers, volume
of milk produced, level of education of dairy farmers
and land holding size greatly influenced the decision
towards modern milk marketing chains. An effective way
of involving small holders in modern milk marketing
channels is to encourage them to organize themselves
into cooperatives and self help groups. Such organizational
structures help them improve their bargaining power and
also generate scale economies in acquisition of inputs,
technology, services and information.
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ABSTRACT
Onion (Allium cepa) is one of the important commercial vegetable crop grown in India. It is widely grown in different
parts of the country mainly by small and marginal farmers. Its price varies greatly from season to season because of its
semi-perishable nature and immediate post harvest sales by the growers. The study revealed that direct marketing of
onion was found most profitable (Channel-III) among all other marketing channels. As per marketing efficiency was
concern, Channel-III was also found most efficient among all marketing channels. This was because of the non existence
of intermediaries between the producer and ultimate consumer. Marketing of onion was found highly seasonal in nature.
However, the prices and arrivals moved in opposite directions. The arrivals indices during May-June were the highest. It
showed that majority of the farmers sold their produce immediate after harvest due to inappropriate storage facilities and
pressing needs for cash with them, as a result onion growers getting lowest prices of their produce. Therefore study
suggested that adequate scientific storage facilities should be provided to the producer so as to spread the sale throughout
the year with minimum quantitative and qualitative losses. Producers should also be provided credit facilities against the
thier produce stored to meet their immediate financial commitments. Co-operatives marketing as well as farming need to
be encouraged to play an important role in the marketing of onion especially for the small farmers who have poor
retention capacity and should be provide adequate finance to construct storage facilities.

Keywords
Marketing efficiency, semi-perishable, post-harvest losses, retention capacity

JEL Codes
M31, Q11, Q13

INTRODUCTION
Onion (Allium cepa) is one of the important

commercial vegetable crop grown in India. It is widely
grown in different parts of the country mainly by small
and marginal farmers. It is used both in green and mature
stage for salad and spice in a variety of flavored dishes
and soups. It is very important in cookery; hence it is
called the Queen of kitchen by Germans. It has very
good medicinal value. The perpetual demand of onions
within the country and for the export has made it essential
to supply onions round the year either from fresh harvest
or from stocks.

During the year 2014-15, India occupies an area of
1191.64 thousand ha, with production of 19356.53
thousand tonnes. Maximum onion production takes place
in Maharashtra (5991.00 thousand tonnes) followed by

Madhya Pradesh (2826.00 thousand tonnes), Karnataka
(2466.40 thousand tonnes), Andhra Pradesh (1606
thousand tonnes), Bihar (1310.00 thousand tonnes),
Haryana (838.20 thousand tonnes), Gujarat (704.38
thousand tonnes), Rajasthan (670.80 thousand tonnes),
Uttar Pradesh (493.17 thousand tonnes) and Tamil Nadu
(472.69 thousand tonnes), respectively (Barakade and
Lokhande, 2011).

 The area, production and productivity of onion in
Haryana were 30.80 thousand hectare, 838.20 thousand
tonnes and 27.21 tonnes per hectare respectively during
the year 2014-15.At the same time Haryana’s share in
onion production was 4.33 per cent In India.(Wadhwani
and Bhogal, and National Horticultural Research and
Development Foundation, 2003). In Haryana, onion has
got a prominent place and holds the second position
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among the other vegetable crops after potato with respect
to area under different vegetables

Marketing of vegetables require more attention as
compared to food grains due to their perishable in nature.
Among the vegetables, onion has the advantage of being
less perishable and enters into the marketing channels
for inter-state and foreign trade, to a considerable extent
because of added advantage that it can stand rough
handling and long distance shipment. It can be stored
after harvest for a considerable period by ordinary method
even under unfavorable weather conditions and can be
disposed off in later period in the market when the prices
are favorable to the producers. It has a longer span of
time for its disposal in the market as compared to other
vegetables. Thus, there are huge scopes to increase area
and production of this crop by providing better marketing
facilities as well as high yielding varieties, modern
agricultural practices to the onion growers.

Its price varies greatly from season to season
because of its semi-perishable nature and immediate post
harvest sales by the growers due to financial obligation,
lack of storage facilities, spoilage and other expenses
incurred during storage, seasonal glut which leads the
distress sales of onion. The fluctuation in prices are
generated by speculative activities of intermediaries, sharp
increase in the price after the bulk of produce has moved
up into the whole sale market channels serving neither
the interests of the producers of the ultimate consumers.
Hence, there is need to examine the whole marketing
phenomenon including the marketing cost and margins
of various functionaries engaged in handling and
processing of onion, marketing pattern, seasonal
fluctuations, with a view to improve the efficiency of the
marketing system. Therefore, it will be imperative to study
the market structure of the onion to safe guard the interest
of the producers as well as consumers of the state. As
onion is semi perishable in nature; profitability of onion
production depends upon the marketing cost, margins
and price behavior of the produce. Thus, the study on
marketing and price behavior was undertaken in Haryana
state.
MATERIAL AND METHODS

The study was conducted in Ambala district of
Haryana state having the highest area under onion
cultivation, which was purposively selected for economic
analysis of production and marketing of onion crop during
year 2014-15. Both primary as well as secondary data
has been used for attaining the objectives of the study.
From the selected district, Barara and Naraingarh blocks
having the largest area under the onion cultivation were
also selected purposively. From all the markets of Ambala
district, two main markets i.e. Ambala and Naraingarh
based on concentration of onion arrivals at second stage

of sampling were selected purposively. Three villages were
selected from each block having highest area under onion
cultivation. These villages were Serdheri, Binjalpur and
Sohana from Barara block and Gajipur, Mirpur and Raiwali
from Naraingarh block in Ambala district. From these
selected villages, a list of all the onion growers was
prepared and the farmers were divided into three
categories i.e. small, medium and large based upon their
operational size of land holdings by cumulative total
method. Ultimately, 15 farmers from each selected villages
were taken. Thus it made the sample of total 90 farmers
(Table 1). To find out the marketing margins and costs
for different channels five commission agent /
wholesalers, five retailers were selected from the market.

Table1: Categorization of sample farmers
Particulars Categories (size of holding) Total

Small
(2.50 ha)

Medium
(2.50-5.00ha)

Large
(>5.00ha)

Gajipur 10 3 2 15
Mirpur 9 3 3 15
Raiwali 8 4 3 15
Serdheri 10 3 2 15
Binjalpur 9 4 2 15
Sohana 9 4 2 15
Total 55 21 14 90

The relevant primary as well as secondary data were
collected with the help of a pre tested, well designed
schedule. Information regarding marketing aspects of
onion was collected from the producers and the retailers
in order to find out the producer’s share in the price paid
by the consumers. To work out the marketing efficiency
Shepherd’s, Acharya’s and Conventional method were
used.
(a) Shepherd’s Method

ME = RP / MC
Where

RP = Retailer’s sale price or consumer’s purchase
price

MC = Total marketing costs
(b) Acharya’s Method

MME = FP / (MC+MM)
Where
FP = Net price received by farmer
MC = Total marketing costs
MM = Total net margins of intermediaries

(c) Conventional method (Acharya and Agarwal, 2011)
ME = [O/I] × 100
Where
O= output is the value added
I= input is the real cost of marketing
ME= marketing efficiency
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RESULTSAND DISCUSSION
Socio Economic Status of the Selected Onion Growers

Socio-economic status of the selected onion growers
in the study are presented in table 2. Average family size
was 3.96 persons comprising of 35.86 per cent adults
male, 29.79 percent adult female and 34.35 per cent
children. Majority of the adopters were educated up to
secondary level that accounted 41.00 percent followed
by senior secondary level and graduate and above i.e.
29.00 and 6.00 percent respectively whereas 24.00
percent respondents were illiterate. Similar findings were
also reported by Neethi and Sailaja (2014).
Existing Marketing Channels of Onion

In the study of marketing of onion in Ambala district
of Haryana, three marking channels were identified by
which onion growers dispose off or market their produce.
In Channel-I product goes through wholesaler-cum-
commission agent and retailer to ultimate consumer, in
Channel-II Producer sales their produce through retailer
and in Channel-III producer direct sale their produce to
the ultimate consumer. Similar findings were also reported
by Shrichand and Jain (2008) and Barakade et al. (2011).
Price Spread of Onion Marketing

Marketing cost, margin and price spread into
different market functionaries and net price received by
the producer in sale of onion through different channels
has been depicted in Table 3. The highest share of
producer in consumer’s rupee was in Channel-III (97.63
per cent) and followed by Channel-II (70.13 per cent).

Share of producer in consumer rupee was found lowest
in Channel-I which was accounted 54.39 per cent. This
was because of non existence of intermediaries between
producer and consumer in Channel-III and large number
of middlemen in between the producers and ultimate

Table 2: Socio economic status of the selected onion
growers in Ambala district of Haryana
Particular Small

(n1=55)
Medium
(n2=21)

Large
(n3=14)

Average
(N=90)

Family composition
Adult Male 75 30 23 1.42

(35.72) (36.14) (36.50) (35.86)
Adult Female 61 26 19 1.18

(29.04) (31.32) (30.16) (29.79)
Children 74 27 21 1.36

(35.24) (32.54) (33.34) (34.35)
Total 210 83 63 3.96

(100.00) (100.00) (100.00) (100.00)
Educational status
illiterate 13 6 3 0.24

(23.63) (28.57) (21.43) (24.00)
Up to Secondary 24 8 5 0.41

(43.64) (38.10) (35.71) (41.00)
Up to Senior Secondary 16 6 4 0.29

(29.09) (28.57) (28.57) (29.00)
Graduate and above 2 1 2 0.06

(3.64) (4.76) (14.29) (6.00)
Total 55 21 14 1

(100.00) (100.00) (100.00) (100.00)
Figures in parentheses indicate the percentage to the total

Table 3: Average price spread of onion marketing in
Haryana

(`per q)
Particulars Channel-I Channel-II Channel-III
1. Net Price received by
producer  (3-2)

897.5 1016.9 1318
(54.39) (70.13) (97.63)

2. Cost incurred by the producer 52.5 33.1 32
(3.18) (2.28) (2.37)

i. Packaging charges 6 6 6
(0.36) (0.41) (0.44)

ii. Transportation 22.8 20.6 22
(1.38) (1.42) (1.63)

iii. Loading and unloading
charges

4 4 4
(0.24) (0.27) (0.30)

iv. Weighing charges - 2.5 -
(0.17)

v. Post harvest losses 19.7 - -
(1.19)

Sub-total (i to iv) 52.50 (3.18) 33.1
(2.28)

32
(2.37)

3. Sale price of producer
/purchase price at wholesaler

950 - -
(57.58)

4. Cost incurred by the
wholesaler cum commission agent

112.2 - -
(6.80)

i. Loading, unloading and
transportation charges

25.5 - -
(1.55)

ii Storage charge 30 - -
(1.82)

iii. Market fee@2 percent 25 - -
(1.52)

iv. Spoilage and other charge 31.7 - -
(1.92)

Sub-total (i to iv) 112.2 - -
(6.80)

5. Net margin of wholesaler 187.8 - -
(11.39)

6. Sale price of
wholesaler/purchase price of
retailer

1250.00
(75.76)

1050 -

(72.41)
7. Cost incurred by the retailer 168.6 119.1 -

(10.22) (8.21)
i. Commission @5 percent 62.5 - -

(3.79)

ii. Loading and unloading charges 4 4 -
(0.24) (0.27)

iii. Transportation 17.5 19.6 -
(1.06) (1.35)

iv. Spoilage and other charge 84.6 95.5 -
(5.12) (6.59)

Sub-total  (i to iv) 168.6 119.1 -
(10.22) (8.21)

8. Net margin of retailer 231.4 280.9 -
(14.02) (19.37)

9. Sale price of retailer/purchase
price of consumer

1650 1450 1350.0 
(100.00) (100.00) (100.00)

Figures in parentheses indicate the percentage to the respective figures
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consumer in Channel-I. Marketing cost born by the
producer was highest in channel-I (`52.50/q and lowest
in Channel-III (`32.00/q) whereas the margin of
intermediaries was highest in Channel – I i.e. Rs. 419.20
followed by Channel – II. In absolute terms, the producer
received the highest net sale price in Channel-III
(`1318.00/q) followed by Channel-II (`1016.90/q).
Similar results were observed by Nandal, and Karwasra
(1979).
Marketing efficiency

It was evident from Table 4 marketing efficiency
according to Acharya’s methods into different marketing
channels i.e. channel I, channel II, channel III were 1.19,
2.35 and 41.19, respectively. From this efficiency index,
it was observed that channel III was the most efficient
among all marketing channels. This was because of the
fact that in channel III, intermediaries were not involved
and hence this channel was most efficient than all other
channels. Moreover, marketing efficiency increased with
the decreased the number of market intermediaries
between producer and consumer. The marketing
efficiency according to conventional method into different

Price and Marketing Behaviors of Onion
The study was observed that there was three periods

of onion selling in the market i.e. immediate after the
harvest, after one or two month of harvest and when the
price are favorable according to the farmers sold their
produce as `1077.47, `1150.00 and `1300.00 per
quintal, respectively. It was found that 35.56 per cent  of
the respondents selling their produce at a particular period
because of highly perishable in nature, 21.11 per cent of
the respondents sell their produce due to the reason of
indebtedness of traders, 25.56 per cent of the respondents
sell their produce at a particular period due to quality was
not good, 68.89 per cent of the respondents sell their
produce due to pressing needs of cash and 95.56 per
cent of the respondents sell their produce due to
inappropriate storage facilities (Table 5 and 6). Similar
observation was also made by Maghade et al. (2008)
and Yashodhara and Narasimha, (2012)

Table 5: Period of the onion se lling and prices at
respective periods
Period of selling Price (` /q)
Immediate after harvest 1077.47
After one or two month of harvest 1150.00
When the prices are favorable 1300.00Table 4: Marketing efficiency of onion in different

marketing channels
(`per q)

Particulars Channel-I Channel-II Channel-III
1. Consumer purchase
price (RP)

1650 1450 1350

2. Total marketing cost
(MC)

333.3 152.2 32

3.Total net margin of
intermediaries (MM)

419.2 280.9 -

4. Net price received by
farmers

897.5 1016.9 1318

5. Value added (1-4) 752.5 433.1 32
Index of marketing efficiency (Ratio)
a. Acharya’s method
(MME) 4÷(2+3)

1.19 2.35 41.19

b.  Conventional method
(5÷2)

2.26 2.84 1

c. Shepherds method
(ME) 1÷2

4.95 9.53 42.19

marketing channels (Channel-I, II, and III) were 2.26,
2.84 and 1.00, respectively. From this efficiency index,
it was evident that Channel-II was the most efficient
among all marketing channels. The marketing efficiency
according to Shepherd’s Method into different marketing
channels i.e. Channel-I, II, and  III were 4.95, 9.53 and
42.19, respectively. From this efficiency index, it was
concluded that Channel-III was the most efficient among
all the marketing channels. Similar findings were also
reported by Barakade et al. (2011) and Acharya, and
Agarwal (2011).

Table 6: Reasons for selling at particular period
Category Respondents (N=90)

Frequency Percentage
Highly perishable nature of
onion

32 35.56

Indebtedness of the producers
by traders

19 21.11

Quality was not good 23 25.56
Pressing need of cash 62 68.89
Inappropriate storage facilities 86 95.56

CONCLUSIONS
Ambala district which constituted an important onion

growing region of the state was purposively selected.
The study revealed that Channel -III was found most
profitable (Direct sale by the producer) among all other
marketing channels. it was observed that producer’s share
in consumer’s rupee was highest in direct sale (`1318.00
per quintal), accounting 97.63 per cent share of consumer
rupee. The producer’s share was minimum in Channel-I
(Producer-Wholesaler-cum-Commission agent-Retailer-
Consumer) (`897.50 per quintal) accounting 54.39 per
cent of consumer’s price due to large number of
intermediaries involved in marketing chain of onion.

As far as marketing efficiency is concerns, according
to Acharya’s and Shepherd’s methods channel III was
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found most efficient among all marketing channels. This
was because of the fact that in channel III, intermediaries
were not involved and hence this channel was most
efficient than all other channels. Moreover, marketing
efficiency increased with the decreased in number of
market intermediaries between producer and consumer.
Whereas as per conventional method, it was evident that
channel II was the most efficient among all marketing
channels.

Marketing of onion was found highly seasonal in
nature. However, the prices and arrivals moved in opposite
directions. The arrivals indices were during May-June
were the highest. It showed that majority of the farmers
sold their produce immediate after harvest due to
inappropriate storage facilities and pressing needs for cash
with them, as result onion growers getting lowest prices
of their produce. Therefore study suggested that adequate
scientific storage facilities should be provided to the
producer so as to spread the sale throughout the year
with minimum quantitative and qualitative losses.
Producers should be provided credit facilities against the
produce stored to meet their immediate financial
commitments. Co-operatives marketing as well as
farming need to be encouraged to play an important role
in the marketing of onion especially for the small farmers
who have poor retention capacity and should be provide
adequate finance to construct storage.
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ABSTRACT
The study revealed that producers obtained maximum share in consumer rupee (93.46 percent) from direct marketing of
cucumber which may be due to non-existence of market intermediaries between producers and consumers. Whereas least
share in consumers rupee (62.67 percent) were observed in Channel-II  which may due to large number of middlemen
involved in marketing chain of cucumber. As far as marketing efficiency was concerns, Channel-I was found most efficient
among all other marketing channels. Lack of poly house/ crop insurance schemes to mitigate the risk arising due to
damage of crop/structure (84.00 per cent), followed by attack of insect and pest as well as nematodes (80.00 per cent),
supply of inferior poly-house materials/lack of advice from service providers (80.00 per cent) were found most prominent
constraints in the production of cucumber under poly house, whereas, lack of market information about prices and
demand in different markets (80.67 per cent), non-remunerative prices of produce (76.00  per cent) were observed some
of the marketing constraints. Keeping in view all the aspects, there is need to provide more support to realize full potential
by development of efficient market infrastructure, providing liberal financial support at low interest rate. Poly house
enterprises should be treated as agricultural rather than commercial entity. So that emerging poly house enterprise
proved to be more profitable for the farmers of the state.

Keywords
Protected cultivation, peri-urban Agriculture, proximity, National Capital Region

JEL Codes
M31, Q11, Q13

INTRODUCTION
Protected cultivation offers several advantages to

produce vegetables, flowers and planting material of high
quality and yields, thus using the land and other resources
more efficiently. This becomes more relevant to small
and marginal growers who have small land holding and
would be interested in a technology, which helps them to
produce more crops each year from their land, particularly
during off-season when prices are higher (Anonymous.
2014). Haryana is well suited for the promotion of
horticulture, especially in view of its vicinity to the National
Capital Region and other big cities around, besides having
easy access to both domestic and external markets. In
this context, technology of Protected Cultivation, to grow
low volume high value crops, offers great potential to the
farmers engaged in peri-urban agriculture. The technology

is also scale neutral as it benefits both the large-scale and
small scale farmers and ensures higher productivity as
well as income (Anonymous, 2013).Protected cultivation
in Haryana is still in a state of infancy, as at present,
around 194 ha of area are covered under different
protected structures in various regions for producing
mainly vegetables and a few floricultural crops. The area
under protected cultivation in Haryana is likely to increase
fast in near future in the wake of several initiatives under
schemes from Central and State Governments. Cucumber
was found most profitable vegetable crop under poly
house cultivation among all other vegetables crops like
capsicum and tomato in Haryana. Climate change being
erratic and unpredictable with available technologies in
the state makes it necessary to switch on to a cultivation
system which provides protection to the crops against
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biotic and abiotic stresses envisaged with such changes.
The scope of area expansion under cultivation of
vegetables and flowers is very little, the only option is
vertical expansion through increased productivity and
cropping intensity using protected farming with
environment control measures, quality seeds, fertilizers
and plant protection measures, plastic mulching, protected
nursery production, use of green / polyhouses for off-
season production of vegetables and flowers have
consistently given good results both at research farm
sand farmers fields. Keeping in view all the issues the
present study has undertaken in Haryana state in year
2013-14.
METHODOLOGY

The study was conducted in Karnal district of
Haryana having the highest number of poly houses in the
state. From the district Gharounda block which has
highest number of poly houses (about 50 per cent of the
total poly houses of the district) was selected purposively.
Fifteen poly houses farmers were selected and
interviewed for collection of primary data related to
various production and marketing aspects. Two markets
namely Karnal and Panipat within study area and distant
markets that is, Azadpur (Vegetables) were selected and
five traders each (Wholesaler-cum-Commission agents
and retailers) were selected randomly from each selected
markets to collect primary data on various marketing
aspects. The required secondary data were also collected
from State Agriculture Department as well as from
Horticulture Department and other related agencies.
Simple tabular analysis and Shepherd’s technique to work
out marketing efficiency was applied to analyse the data
and to draw the inferences.
RESULTSAND DISCUSSION
Socio-economic profile of selected polyhouse owners

Average family size was 6.67 persons comprising
of 66 per cent adults and 34 per cent children. Majority
of the adopters were between the age of 40 to 50 years.
About 66 per cent had farming as the main occupation
living in joint families. There was high literacy status of
polyhouse owners and almost all the selected farmers
had acquired education above matriculation.  The
government incentives/ subsidy (40.00  per cent),
farmers interest (26.67 per cent), expected high
profitability (20.00  per  cent) has proved to be the major
factors for adoption of protected cultivation (Table 1).
Marketing Channels

Four marketing channels have been identified that
were prevalent in the study area. These channels were
adopted by the farmers to dispose off or to market their
cucumber produce as follows:
Channel-I: Producer-Consumer
Channel-II:  Producer-Wholesaler-cum-Commission

Agent (CA)-Retailer-Consumer
Channel-III: Producer-Retailer-Consumer
Channel-IV: Producer-Apni Mandi-Consumer

Marketing cost and price spread in cucumber
Marketing cost plays a crucial role in determining

marketing efficiency of agricultural commodities. Analysis
of price spread is significant from both producers and
consumers point of view. An ideal price spread is one
where producer gets his due share and at the same time,
consumer gets best quality at affordable price. The break-
up of price paid by the consumer into different market
functionaries and net price received by the producer in
sale of cucumber through different channels has been
depicted in Table 2. The maximum share of producer in

Table 1: Socio-economic profile of selected polyhouse
owners in Karnal district of Haryana
Particulars Overall average
Average size of family (No.)
Adults 4.4
Children 2.27
Total 6.67
Age of respondents
Below 40 year 3

(20.00)
Between 40 to 50 year 7

(46.67)
Above 50 year 5

(33.33)
Occupation
Farming household 10

(66.66)
Other 5

(33.33)
Family type
Joint 9

(60.00)
Nuclear 6

(40.00)
Literacy status
Below Matriculation 1

(6.67)
Up to Senior secondary 6

(40.00)
Graduate 6

(40.00)
Post Graduate 2

(13.33)
Motivating factor
Subsidy 6

(40.00)
Farmer’s Interest 4

(26.67)
Profit earning enterprise 3

(20.00)
Following the fellow farmer 2

(13.33)
Figures in parentheses represents percentage of total
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consumer’s rupee was in Channel-I  (93.46 per cent)
and followed by Channel-IV  that is Apni mandi which
was accounted 90.00 per cent. Share of producer in
consumer’s rupee was lowest (62.67 per cent) in the
sale of cucumber through Channel-II . Marketing cost
born by the producer was highest in channel-IV i.e. Rs.
250/q and lowest in Channel-I (`170/q) whereas the
margin of intermediaries was highest in channel-III where
the retailer got `725/q (21.97 per cent) out of price paid
by the consumer. In absolute terms, the producer received
the highest net sale price in Channel-IV (`2250/q)
followed by Channel-III (`2135/q). Similar results were
observed by  CSK HP KVP Report (2013)
Marketing efficiency of cucumber among marketing
channels

Marketing efficiency was observed highest 12.35
in Channel-I, followed by Channel-IV (10.00), whereas
least marketing efficiency was found 6.60 in Channel-II.
The highest marketing efficiency was observed in
Channel-I because of non-existence of market
intermediaries between producer and consumer in this
particular channel. Whereas least marketing efficiency
was observed in channel-II which may be due involved
of large number of market middlemen and the higher
transportation cost and brokerage borne by them (Table
3).

PROBLEMSAND CONSTRAINTS
The sampled cucumber growers under poly house

cultivation faced various problems in production as well
as marketing of their produce. The perusal of Table 4
revealed that most of respondent farmers expressed lack
of polyhouse/ crop insurance schemes to mitigate the
risk arising due to damage of crop/structure (84.00 per
cent), followed by attack of insect and pest as well as
nematodes (80.00 per cent), supply of inferior polyhouse
materials/lack of advice from service providers (80.00
per cent), high cost of improved quality seed/seedling
material (66.66 per cent), inadequate power supply and

Table 3: Marketing efficiency of cucumber sold through
different channels
Particulars Cucumber
Channel-I 12.35
Channel-II 6.60
Channel-III 7.33
Channel-IV 10.00

Table 4: Problems/constraints faced by cucumber
growers in protected cultivation

(N=15)
Particulars Per cent
Production problems
Lack of polyhouse/crop insurance scheme 84.00
Problems of Nematodes 80.00 
Supply of inferior polyhouse materials/Lack of
advice from service providers  80.00

High cost of  improved quality seed/seedling
material  66.66

Scarcity of  skilled labour 53.33
Inadequate power supply and higher charges 53.33
Lack of proper guidance from extension
agencies 50.67

Lack of adequate and timely supply of inputs 38.00
Non availability required credit for operational
expenses

34.00

Marketing problems
Lack of market information on price and demand
in different markets

80.67

Non-remunerative prices of produce 76.00
Time consuming marketing process in distant
markets

64.0

Lack of market competition among market
functionaries

50.67

High cost of marketing due to perishable nature
of products 48.67

Malpractices adopted by market intermediaries 47.34

Delay  in payment by traders 46.00
High transportation cost and limited availability of
cold chain

44.67

Lack of  knowledge about proper packaging
and grading techniques 42.67

Table 2: Price spread of cucumber grown under poly
house

(`per q)
Channel

Particulars I II III IV
At producer's level
Net price received by
producer

1930 2026 2135 2250
(93.46) (62.67) (64.70) (90.00)

Marketing cost borne by
producer

170 214 213 250
(6.54) (6.62) (6.45) (10.00)

Sale price of producer in
market

- 2240 2348 -
(69.29) (71.15)

At Commission Agent cum wholesaler’s level
Marketing cost borne by
trader

- 43 - -
(1.33)

Margin - 217 - -
(6.71)

Sale price in the market or
purchase price of retailer

- 2500 - -
(77.33)

At retailer’s level
Marketing cost borne by
retailers

- 233 227 -
(7.21) (6.88)

Margin - 500 725 -
(15.46) (21.97)

Sale price of retailer or price
paid by consumer

2100 3233 3300 2500
(100.00) (100.00) (100.00) (100.00)

Figures in parentheses represents percentage of consumers price

Bhatia et al.: Marketing of Cucumber (under poly house cultivation) in Haryana
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higher charges and scarcity of skilled labor (53.33 per
cent), lack of proper guidance from extension agencies
(50.67 per cent) as the major production problems. Beside
theses lack of market information about prices and
demand in different markets (80.67 per cent), non-
remunerative prices of produce (76.00 per cent), time
consuming marketing process in distant markets (64.00
per cent), lack of market competition among market
functionaries  (50.67 per cent)  high cost of marketing
due to perishable nature of products (48.67 per cent)
were observed as marketing constraints. The vegetable
growers also reported malpractices adopted by market
intermediaries (47.34 per cent) and Lack of proper
knowledge about standards for grading (42.67 per cent)
in the study area. (Table 4). Similar results were observed
by Ghanghas et al. 2015.
CONCLUSIONS

The study was conducted in Karnal district of
Haryana having the highest number of poly houses in the
state. Required primary as well secondary data were
collected from related stakeholders. The study concluded
that producers obtained maximum share in consumer
rupee (93.46 per cent) from direct marketing of their
produce which may be due to non-existence of market
intermediaries between producers and consumers.
Whereas least share in consumers rupee (62.67 per cent)
were observed in Channel-II which may due to large
number of middlemen involved in marketing chain of
cucumber. As far as marketing efficiency was concerns,
Channel-I was found most efficient among all other
marketing channels. Cucumber growers also faced

problems related to production. Most of respondent
farmers expressed lack of polyhouse/ crop insurance
schemes to mitigate the risk arising due to damage of
crop/structure (84.00 per cent), followed by attack of
insect and pest as well as nematodes (80.00 per cent),
supply of inferior poly-house materials/lack of advice from
service providers (80.00 per cent). Whereas, lack of
market information on price and demand in different
markets (80.67 per cent), non-remunerative prices of
produce (76.00 per cent) were found most prominent
constraints in marketing of produce. Keeping in view all
the constraints and opportunities in cucumber cultivation
under poly houses and close proximity of national capital
region of the state , There is need to provide more support
to realize full potential by development of efficient market
infrastructure, providing liberal financial support at low
interest rate. Poly house enterprises should be treated as
agricultural rather than commercial entity. So that
emerging poly house enterprise proved to be more
profitable for the farmers of the state.
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ABSTRACT
The study has examined the marketing channel and estimated their efficiency in Uttarakhand. Two stage random sampling
has been used for selection of 60 growers, 30 farmers sourcing seed from the public seed producing agency and 30 farmers
sourcing seed from the private seed producing agency. The sample has also included 10 middlemen. The study reveals that
Paddy seed production has been losing proposition under public seed producing agency while wheat and pea seed
production has been found profitable. The absolute margins of public seed producing agency has been found higher in all
the crops but net margins was higher in case of private seed producing agency due to significant differences in marketing
cost incurred by seed producing agencies. The study suggest that public seed producing agency needs to be more efficient,
which can be achieved by expanding its horizons by exploring new markets for the sale of seeds.
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INTRODUCTION
Seed is the most important determinant of

agricultural production potential on which the efficiency
of other Agricultural inputs is dependent. Seeds of
appropriate characteristics are required to meet the
demand of diverse agro-climatic conditions and intensive
cropping systems. Sustained increase in agricultural
production and productivity is dependent to a large extent
on the development of new and improved varieties of
crops and an efficient system for their timely supply to
farmers. The good quality seed comes from the public
and private sector industries. The seed industry provides
an ideal example of forward as well as backward linkage
with farm sector.

The public sector which accounts for about 60-65
per cent of total turnover of seed industry is mostly
engaged in production and distribution of seeds of cereals,
mainly wheat and rice, pulses and oil seed crops (Gopal
and Nagaraj, 2002). The private sector on the other hand
is mainly involved in the business of selected crops, such

as, wheat, paddy, peas, maize and cotton and also seeds
of high value crops like Vegetable and Ornamental plants.
The segregated pattern of seed industry shows a limiting
effect on the growth of the industry. Many studies have
attempted to understand the profile of seed industry (Patel
and Desai, 1970, Arora, 1998, Asokan and Singh 2002,
Prakash and Tyagi 2002, Radha and Chowdry, 2002,
Sudha et al., 2006, and Tripathy et al., 2006).

Uttarakhand had a historical importance in
respect of seed production industry. The Tarai
Development Corporation (TDC) of Uttarakhand played
a major role in upliftment of the overall agriculture by its
seed production initiative from 1960’s onwards. The TDC
was established in 1969 for providing genuine and high
yielding seed to the growers. During the span of time
many private seed players has entered the industry.
Presently, Uttarakhand is hub of seed production which
is catering the demand of Uttarakhand as well as that of
many nearby states. The comparative information
pertaining to various aspects of improved crop seed
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production through public and private seed producing
agencies at farm level is lacking, specifically information
on  the services and facilities provided by private and
public sector seed producing agencies to seed growers
are expected to be different (price paid, time of payment,
method of payment, technical knowhow, etc.) which may
lead to preference of seed growers for particular agency,
Therefore, there is need to examine the competitiveness
of seed production of improved crop varieties being
produced through public and private seed producing
agencies at farm level and their marketing channels. In
the background the present study was conducted in
Uttarakhand, to identify important seed marketing channels
and estimate their efficiency.
METHODOLOGY

Two stage sampling technique was used to draw
the sample. In the first stage of sampling one public sector
seed producing agency and one private seed producing
agency operating in the Uttarakhand area was selected
based on highest amount of seed production in the
previous year.

In the second stage of sampling a random sample
of 30 farmers separately for each selected seed producing
agency was drawn for the study. Besides this, a random
sample of 5 middlemen at each level of seed marketing
channels was selected separately for public and private
seed producing agency to estimate the marketing costs
and margins at various levels of seed marketing channels,
in case of less than five numbers of middlemen then all
the middlemen were considered for data collection.

The data was collected from the farmers on a
pre- designed schedule following personal interview
method. During survey, farmers were asked to state the
details of package of practice followed by them along
with quantity of various inputs applied by them in seed
production of various crops through public vis-à-vis
private sector seed producing agencies.
Analytical Framework
Study of Marketing Channels

The various marketing channels in the trade of seeds
of crops being grown by the selected seed growers of
the selected seed agencies were identified by observing
the flow of seeds from producers to ultimate consumers
via different marketing agencies. The marketing costs,
margins, price spread and marketing efficiency were
calculated as follows:
Marketing cost

The marketing cost incurred by the various
functionaries was estimated by taking account of the
different expenses made by them in performing various
functions viz.; transportation, storage, packaging etc. and
the overhead charges.

Marketing margin
(i) Absolute margin

Am = Ps - Pb
Where,

Am = the Absolute margin of the functionary (`)
Ps  = Selling price of seed for the functionary
Pb  =  Buying price of seed for the functionary

(ii) Net margin
Nm = Am – Mc

Where,
Nm = Net margin of the functionary (`)
Am  =  the Absolute margin of the functionary (`)

Mc  =  Marketing cost per unit of seed quantity incurred
by the functionary (`)

(iii) Per cent margin

100
P

AP
s

m
m 

Where,
Pm = Per cent margin of the functionary
Am = Absolute margin of the functionary (`)
Ps  = Unit selling price of the functionary (`)

(iv)  Per cent net margin

100
P

NP
s

m
m 

Where,
Pnm = Per cent net margin of the functionary
Nm = Net margin of the functionary (`)
Ps  = Unit selling price of the functionary (`)

RESULTSAND DISCUSSION
Marketing Channels and Sale Pattern

Observing the flow of seed of improved crop varieties
through various functionaries under public and private
seed producing agencies, the following seed distribution
channels have been identified in the study area:

In the case of public seed producing agencies
 I. Seed grower-Seed producing agency-Government

departments of the state/Cooperative Societies-
Consumer.

 II. Seed grower-Seed producing agency-Seed sellers
of Uttarakhand-Consumer.

III. Seed grower-Seed producing agency-Distributors
at distant markets-Dealer or Retailer -Consumer.

IV.  Seed grower-Seed producing agency-State Seed
Corporations of other States-Distributors of their
states-Dealers or Retailers-Consumer.

V. Seed grower-Seed producing agency-NSC-Indo Gulf
Fertilizers-Consumer.

A. In case of private seed producing agencies
I. Seed grower-Seed producing agency-Consumer.
II. Seed grower-Seed producing agency-Dealers in the

states-Consumer.
III. Seed grower-Seed producing agency-Dealers in the
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state-Sub-dealer-Consumer.
IV. Seed grower-Seed producing agency-Distributors at

distant markets-Dealers/Retailers-Consumer.
The distribution pattern of seed of improved crop

varieties under public and private seed producing agencies
is given in Table 1 and 2.

It is revealed from Table 1 and 2 that public seed
agency sold major seed quantity of various crops through
Channel-III except for Soyabean and Urd. The Soyabean
(54.04 per cent) and Urd (56.34  per cent) was majorly
marketed through the network of Indo Gulf Fertilizers ie
through Channel-V.  The second most prevalent channel
of marketing was Channel I i.e. through government
departments and cooperative societies for all most all the
crops. The percentage of quantity of seed sold through
this channel is 6.93, 5.77, 13.75, 30.64 and 10.39 per
cent of total seed quantity of wheat, lahi, paddy, soybean
and urd, respectively. Contrary to this a study based in
Orissa by Atibudhi and Sethi (2002) revealed that State
owned seed corporation sale a major portion of seeds
within the state through a network of its own 628 sales
centres. In this context, there is urgent need for opening
sales centres by the public agency in order to distribute
the benefits of seed technology within the state.

Total quantity of dhaniya and palak seed is sold
through this channel followed by peas (98.46 per cent),
wheat (86.05 per cent), paddy (73.58 per cent) and lahi
(71.07 per cent). The sale of seed through NSC and
fertilizer companies i.e. Channel V constitute sale of about
7 to 56 per cent of the total seed. The highest percentage
(56.34 per cent) of seed of urd crop has been sold through

Channel-V followed by soybean (54.04 per cent), lahi
(23.16 per cent), paddy (12.60 per cent) and wheat (6.96
per cent) crops, respectively.

The total quantity of dhaniya and palak seed has
been sold by the public seed producing agencies in other
states followed by peas (98.46 per cent), lahi (94.23 per
cent), wheat (93.01 per cent), urd (89.61 per cent), paddy
(86.18 per cent) and soybean (69.36 per cent). This
shows that major proportion of quantity of seed of these
crops is sold by the public seed agencies in other states
like Uttar Pradesh, Bihar etc.

In case of private seed producing agencies, the
quantity of seed sold within the Uttarakhand state is very
less. It was only 0.18 per cent for wheat crop and they
have not sold paddy seed within the state but in case of
peas, the total quantity of seed has been sold within the
state. The small quantity of wheat seed has been sold
through Channel-II.  The maximum quantity of pea seed
(62.12 per cent) has been sold through Channel-II,
followed by Channel-I (20.01 per cent) and Channel-III
(17.87 per cent). Full quantity of paddy seed and 99.82
per cent of wheat seed has been sold by the private seed
producing agencies through marketing Channel-IV. This
indicates that private seed producing agencies are
marketing their seeds in other states through seed
distributors and seed dealers.
Marketing costs and Margins of Various Seed
Marketing Functionaries

This sub-section deals with marketing costs and
margins of various seed marketing functionaries. The
results are discussed marketing agency-wise.

Table 1: Quantity of paddy, wheat and peas seeds sold through various seed marketing channels under public and
private seed producing agencies

(q)
Marketing Paddy Wheat Peas
Channel Quantity Per cent Quantity Per cent Quantity Per cent
A. Public seed producing agencies
I 5307 13.75 23003 6.93 - -
II 30 0.07 210 0.06 10.9 1.54
Sub-total 5337 13.82 23213 6.99 10.9 1.54
III 28408 73.58 285799 86.05 699.1 98.46
IV - - - - - -
V 4865 12.6 23122 6.96 - -
Sub-total 33273 86.18 308921 93.01 699.1 98.46
Total- of A 38610 100..00 332134 100 710 100.00
B. Private seed producing agencies
I - - - - 840 20.01
II - - 120 0.18 2607 62.12
III - - - - 750 17.87
Sub-total - - 120 0.18 4197 100.00
IV 9880 100.00 65640 99.82 - -
Total of  B 9880 100.00 65760 100.00 4197 100.00

Supriya et al.: A comparative study of seed marketing by public vis-à-vis private seed producing agencies in Uttarakhand
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Seed producing agencies
Seed producing agencies act as service provider and

wholesaler of crop seed marketing. These agencies take
margin for facilitating production and sale of crop seeds.
The crop seed production is taken up by large number of
farmers scattered over a large area. These seed growers
have some type of agreement with the seed agencies for
its procurement. In case of crop seed production numbers
of technical operations for processing of the seeds are
required and this can not be taken up by the individual
farmers at their own level because these require lot of
investments and facilities. The important operations
includes such as processing, grading, packing, seed
treatment, quality control etc. Therefore, the role of seed
agency becomes very important. Normally, seed agencies
besides providing number of facilities and performing
important processing related activities, take responsibility
for sale of processed crop seeds. Therefore, seed agencies
were taking big margins in the marketing channel of seed
of various crops. The marketing costs, absolute margins,
net margins and per cent net margins of seed producing

agencies are given in Table 3 for public and private seed
producing agencies.

The perusal of Table 3 reveals that the marketing
cost incurred by public seed producing agencies varies
from `430 to `1195 per quintal, depending on crop. The
important components of costs were processing,
packaging, seed treatment, certification charges, storage
and insurance charges, packing material and transportation
charges. Considering the purchase price and sale price
of seed, the per quintal absolute margin of public seed
producing agencies was varying from `58 per quintal in
case of wheat to `2000 per quintal in case of dhaniya
seed. The per quintal absolute margin in case of  paddy
and wheat were comparatively low as compared to seed
of other crops because seeds of these crops are marketed
in bulk quantities.

Per quintal net margin of public seed agencies varied
from Rs. 150 in case of wheat to Rs. 805 in case of
dhaniya. The net margin on per quintal basis was also
notably high in case of peas, urd and soybean seed
marketing. But in case of paddy and wheat seed marketing

Table 2: Quantity of lahi, dhaniya, soybean, urd and palak seeds sold through various seed marketing channels under
public seed agencies

(q)
Marketing
channels

 Lahi  Dhaniya Soybean Urd Palak
Quantity Per cent Quantity Per cent Quantity Per cent Quantity Per cent Quantity Per cent

I 148 5.77 - - 1130 30.64 299 10.39 - -
II - - - - - - - - - -
Sub-total 148 5.77 - - 1130 30.64 299 10.39 - -
III 1823 71.07 99.80 100 - - 88 3.06 87.30 100
IV - - - - 565 15.32 869 30.21 - -
V 594 23.16 - - 1993 54.04 1621 56.34 - -
Sub-total 2417 94.23 99.80 100 2558 69.36 2578 89.61 87.30 100
Total 2565 100 99.80 100 3688 100 2877 100 87.30 100

Table 3: Marketing costs and margins of seed producing agencies
(` per q)

Crops Marketing
cost

Purchase
Price

Sale
price

Absolute
Margin

Net
margin

Per cent
margin

Per cent
net margin

Public seed producing agencies
Paddy 449.15 1036.49 1687.07 650.58 201.43 38.56 11.94
Wheat 431.09 1230 1810.91 580.91 149.82 32.08 8.27
Peas 447.17 4023 5035.96 1012.96 565.79 20.11 11.24
Lahi 761.94 3315 4321.94 1006.94 245 23.3 5.67
Dhaniya 1195 7037 9037 2000 805 22.13 8.91
Palak 1149 2338 3819 1481 332 38.78 8.69
Soybean 511.78 2500 3492.71 992.71 480.93 28.42 13.77
Urd 527.94 2941 3994.39 1053.39 525.45 26.37 13.15
Private seed producing agencies
Paddy 170.84 919.78 1333 413.22 242.38 31 18.18
Wheat 205.66 1015.4 1416.4 401 195.34 28.31 13.79
Peas 231.88 4935.85 5832.03 896.18 664.3 15.37 11.39
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the net margin was comparatively low. The per cent
margin indicates highest percentage in case of palak seed
marketing (38.78 per cent) followed by paddy (38.56
per cent), wheat (32.08 per cent) and the lowest per
cent margin was in case of peas (20.11 per cent). But in
case of per cent net margin the highest percentage was
obtained by public seed producing agencies in soybean
seed marketing (13.77 per cent) followed by urd (13.15
per cent), paddy (11.94 per cent) and pea (11.24 per
cent) seed marketing and lowest per cent net margin was
in lahi seed marketing (5.67 per cent).

The per quintal absolute margin was highest being
`896.18 in pea seed marketing followed by paddy
(`413.22) and wheat (`401.00). These absolute margins
were also lower in case of private seed producing agencies.
The net margin of private seed producing agency on per
quintal basis varies from `195.34 in wheat to `664.30 in
pea’s seed marketing. The comparison of net margin
indicates that in all the three crops taken commonly by
the private and public seed producing agencies, the per
quintal net margins were more in case of private seed
producing agencies as compared to public seed producing
agencies due to lower marketing costs incurred by them.
The per cent margins obtained by private seed agencies
were also lower as compared to per cent margins earned
by public seed producing agencies for all the three crops.
But per cent net margins on per quintal basis were higher
in case of private seed agencies as compared to public
seed agencies for all these crops.
Marketing costs and margins of seed distributors

Seed distributors act as seed wholesalers. They take
some margin for facilitating crop seed sale and purchase.
These seed distributors are located in distant markets in
various states. They normally purchase crop seed from

seed agencies in bulk quantities and perform certain
marketing functions such as storage, transportation etc.
In case of public and private seed producing agencies, as
already pointed out in the seed marketing channels, the
most of the quantity of crop seeds are sold through seed
distributors in both type of seed producing agencies. The
marketing cost incurred and margins taken by seed
distributors on per quintal basis are presented in Table 4.

The perusal of Table 4 indicates that the marketing
cost incurred by seed distributors varies from `2.50 to
`4.86 per quintal in case of public seed agencies depending
on crop. The marketing cost in this case is comparatively
low because public seed agencies were bearing the
transportation charges and only unloading and storage
charges are born by these seed distributors. The absolute
margins of seed distributors in case of public seed
agencies were varying from `40.28 in paddy to `643.00
in dhaniya seeds. The absolute margins of seed
distributors were lower in case of cereal crops and more
in case of pulse and vegetable crops.

The net margin of seed distributors again ranges
from `37.78 per quintal in paddy to `638.44 in dhaniya
seed, because less amount of marketing cost was incurred
by these seed distributors.

The per cent margin and per cent net margin were
highest in case of dhaniya crop (about 7 per cent) followed
by urd (about 7 per cent), soybean (about 4 per cent)
and lowest in case of paddy (about 2 per cent). It indicates
that per cent margin and per cent net margin both varies
from about 2 per cent to 7 per cent depending on crop in
case of public seed agencies.

The cost incurred by seed distributors in case of
private seed agencies was significantly high as compared
to public seed agencies, because in this case the seed

Table 4: Marketing costs and margins of seed distributors
(` per q)

Crops Marketing
 cost

Purchase
 price

Sale
 sale

Absolute
 margin

Net margin Percent
margin

Percent net
matgin

Public seed producing agencies
Paddy 2.5 1687.07 1727.35 40.28 37.78 2.33 2.19
Wheat 2.5 1810.91 1875.04 64.13 61.63 3.42 3.29
Peas 3.5 5035.96 5221.5 185.54 182.04 3.55 3.49
Lahi 3 4321.94 4492.33 170.39 167.39 3.79 3.73
Dhaniya 4.56 9037 9680 643 638.44 6.64 6.6
Palak 4.86 3819 3960 141 136.14 3.56 3.44
Soybean 3.42 3492.71 3642.94 150.23 146.81 4.12 4.03
Urd 3.5 3994.39 4254.29 259.9 256.4 6.11 6.03
Private seed producing agencies
Paddy 25 1333 1395 62 37 4.44 2.65
Wheat 27.5 1416.4 1504.4 88 60.5 5.85 4.02
Peas 21.5 5832.03 6004.7 172.67 151.17 2.88 2.52

Supriya et al.: A comparative study of seed marketing by public vis-à-vis private seed producing agencies in Uttarakhand
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distributors were also paying the transportation charges
of seed purchased besides unloading and storage charges.
The marketing cost incurred by these distributors on per
quintal basis was `27.5, `25 and `21.5 in the case of
wheat, paddy and pea seeds, respectively. The per cent
margin and per cent net margin of seed distributors varies
from 2.62 per cent to 5.8 per cent. Both per cent margin
and per cent net margin of seed distributors were higher
for paddy and wheat crops but lower for pea crop under
private seed agencies.
Marketing costs and margins of seed dealers/retailers

The details of marketing costs and margins of seed
dealers/retailers are given in Table 5. The perusal Table 5
reveals that the marketing cost incurred by seed dealers/
retailers varies from `5.25 per quintal to `7.31 per quintal
under public seed producing agencies depending on crop.
The absolute margins of seed dealers/retailers varied from
`84.65 to `1320 per quintal and net margin varied from
`79.4 to `1313.65 per quintal depending on crop. Both
absolute and net margins were relatively smaller for cereal
crops as compared to other pulse and vegetable crops.

The per cent margin of seed dealers/retailers was
highest in case of soybean (12.01 per cent) followed by
dhaniya (12 per cent), palak (12 per cent) and urd seed
(11.28 per cent) and it was lowest in case of paddy seed
sale (4.67 per cent) of public seed agencies. The per
cent net margin was highest in case of dhaniya seed (11.94
per cent) followed by soybean (11.86 per cent), palak
(11.84 per cent), urd (11.15 per cent), lahi (9.14 per cent),
peas (9.08 per cent) and wheat (8.72 per cent) and lowest
in case of paddy seed sale (4.38 per cent) of public seed
agencies. The per cent margin and per cent net margin
obtained by seed dealers/retailers were higher as compared
to these margins obtained by seed distributors.

The per cent margin was 14.52 per cent in case of

sale of wheat seed which was highest followed by 10
per cent in case of paddy and lowest 8.06 per cent in
case of sale of pea seeds of private seed agencies and the
per cent net margins were also in the same order but
slightly lower than the per cent margins. The comparison
of per cent margins and per cent net margins in both
type of seed agencies indicates that the seed dealers/
retailers earned more percentage of these margins for
the sale of seeds of paddy and wheat crops supplied by
private seed producing agencies because public seed
producing agency had fixed the supply and sale price of
these seeds which were higher as compared to prices of
seed of these crops produced through private seed
producing agencies.
SUMMARYAND CONCLUSIONS

The study reveals that Paddy seed production is
losing proposition under public seed producing agency
while wheat and pea seed production has been found
profitable. Both types of seed producing agencies have
sold their seeds mainly through seed distributors and seed
dealers located in distant markets of other states. The
marketing efficiency was found more in case of private
seed agency as compared to public seed producing agency.
The Public seed producing agency incurred almost double
of marketing cost incurred by private seed producing
agency in all the crops taken for seed production by both
type of agencies. The retail price of paddy and wheat
seed was higher but it was lower for pea in case of public
seed producing agency as compared to private seed
producing agency.  They study suggest that public seed
producing agency needs to be more efficient, which can
be achieved by to expanding its horizons by exploring
new markets for the sale of seeds. The operating efficiency
of the public seed agency need to be improved and liquidity
should be reduced.

Table 5: Marketing costs and margins of seed dealers/retailers
(` per q)

Crops Marketing
 cost

Purchase
 price

Sale
 sale

Absolute
 margin

Net margin Percent
margin

Percent net
matgin

Public seed producing agencies
Paddy 5.25 1727.35 1812.00 84.65 79.40 4.67 4.38
Wheat 5.25 1875.04 2060.00 184.96 179.71 8.98 8.72
Peas 6.25 5221.50 5750.00 528.50 522.25 9.19 9.08
Lahi 5.40 4492.33 4950.00 457.67 452.27 9.25 9.14
Dhaniya 6.35 9680.00 11000.00 1320.00 1313.65 12.00 11.94
Palak 7.31 3960.00 4500.00 540.00 532.69 12.00 11.84
Soybean 5.92 3642.94 4140.00 497.06 491.14 12.01 11.86
Urd 6.25 4254.29 4795.00 540.71 534.46 11.28 11.15
Private seed producing agencies
Paddy 5.25 1395.00 1550.00 155.00 149.75 10.00 9.66
Wheat 5.25 1504.40 1760.00 255.60 250.35 14.52 14.22
Peas 5.25 6004.70 6530.90 526.20 520.95 8.06 7.98
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ABSTRACT
The present paper reveals that amongst all the NTFPs tamarind contributes highest income with 39.22 per cent having
three different marketing channels in Bastar district, Channel-I (Collector-Consumer), Channel-II (Collector-Local
retailer (Kochia)-Wholesaler-Consumer) and Channel-III (Collector-CGMFPFED (via commission agent)-Consumer).
The producer’s share of consumer rupee was found highest for Channel-I at 89.57 per cent, followed by 50.63 and 34.34
per cent in Channel-II and III, respectively. The net margin for kochia and wholesaler were 14.48 and 22.28 per cent
respectively in Channel-II and 49.84 per cent for CGMFPFED in Channel-III. The total marketing cost was highest at Rs.
790.90 for Channel-I, due to processing, packaging and grading, followed by Rs. 359.35 and 195.00 for Channel – II &
I respectively. The very low price of tamarind, lack of transport, storage and finance facilities followed by high level of
exploitation by traders often discourages the gatherers interest for tamarind marketing.

Keywords
Tamarind, Market imperfection, Strategies, Development, Bastar, Chhattisgarh.
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INTRODUCTION
India is the world’s largest and one of the only nations

growing tamarinds on a commercial scale, which is
collected from trees growing on all types of lands – forest,
garden, common, and private. India is the world’s largest
producer and exporter of seed, seed powder and fruit
pulp to West Asia, Europe and America, where it is used
for food specialties like sauce etc. Tamarind has a huge
domestic market as well and commands a good price
from the end-consumers. However, primary producers
and collectors get very low prices ranging from `7-`10
and bulk of the value is captured by the middlemen. Many
collectors in the area are forced to sell tamarind at very
low rates to village level traders (Kochia). Some traders
barter tamarind with low value items resulting in a major
loss for the collectors. Although tamarind can be
processed into a number of value-added products such
as powder, granules, concentrate, blocks, and drinks, it
is usually sold in the raw form by the primary collectors.
About 280,000 MT to 300,000 MT of tamarind is

processed, and lot of labour is engaged in this processing
(Giri et al., 2005). Even though, traditional processing
of tamarind is widespread, its commercial uses are
unknown and underdeveloped. Tamarind products
possess good export potential and major products for
export are the dried pulp, seed and seed powder. There is
great potential to enhance the income of the collectors or
producers and boost the employment potential and improve
marketing facilities by setting up tamarind based
enterprises or processing industry in place like Bastar.
METHODOLOGY
Study Area and Respondents

The study was carried out from March-June 2012
in Bastar district of Chhattisgarh which is situated between
19° 12' and 20° 34' North latitude and 81° 56' and 82°
15' East longitude. Bastar contains more than 75 per cent
forest cover which contributes about 40 per cent of the
total NTFP’s production of the state. In the district six
villages namely Kolawal and Chhindgaon villages from
Bakawand Block, Puspal and Bamhni villages from
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Jagdalpur Block and Kotwarpara (Hamlet village of
Tirathgarh) and Koleng villages from Darbha Block were
randomly selected. 60 respondents (NTFPs collectors)
were selected out of which 38.33, 23.33, 21.67, and 16.67
per cent were small, medium, marginal, and large farmers,
respectively.
Method of Enquiry and Collection of Data

The primary data for the economic year 2011-12
was collected from March to June 2013 from randomly
selected respondents through personal interview method
with the help of pre-tested schedule. The secondary data
was collected from the forest department, private traders
of tamarind and Chhattisgarh Minor Forest Produce
Marketing Federation (CGMFPFED), Government of
Chhattisgarh.
Price Spread analysis

To calculate the price spread for NTFPs, various
marketing channels of different length are selected and
producer share in consumer rupees is also calculated.
Marketing cost and margin:
C= Cf + Cm + Cm‚  + Cmƒ  + …+ Cmn

Where,
C= Total marketing cost of producer
Cf= Cost paid by the farmer
Cm = Cost incurred by ith middleman

Marketing margin of middleman:
Absolute margin (AM)

AM = Pri – (Ppi+Cmi)
Percentage margin (PMi)
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Pri = Total value of receipts per unit.
Ppi = Purchase value of good per unit (purchase
price).
Cmi = Cost incurred in purchase per unit.

Producer price:
Pf= Pf – Cf
Where,

Pf  = Net price received by the farmers / collectors
Pw  = Wholesale price
Cf = Marketing cost incurred by the farmer /
collectors

Relation of Farmer’s Price, Marketing Cost and
Consumer’s Price

  100(%) 



RP

MCRPFS

Where,
FS = Farmer’s Share in the Consumer Price Expressed

as a Percentage
RP = Retail Price of the Commodity
MC = Marketing Cost including Margins

RESULTAND DISSCUSSION
The result shows that the average size of per

household land holding was 2.02 hectares and the average
cropping intensity was found 122.53 per cent. The average
family size was 5.70 and literacy rate was 63.08 per cent
for the selected households (Table 1).

Table 1: General characteristics of sampled households
Particulars Farm Size

Marginal Small Medium Large Overall
Total number of
sampled households 13 23 14 10 60

Average land holding
size (ha.) 0.71 1.38 2.5 4.51 2.02

Average family size 5.69 5.7 5.93 5.6 5.73
Cropping intensity
(%) 109.52 131.64 118.23 138.72122.53

Price Spreads in Tamarind Marketing
The present paper attempts to examine the marketing

aspect of tamarind while focusing its challenges and
strategies for infrastructural and financial development
in Bastar district of Chhattisgarh. The result presented in
Table 2 indicated that three different marketing channels
of tamarind in Bastar district, Channel-I (Collector-
Consumer), Channel-II (Collector-Local retailer (Kochia)-
Wholesaler-Consumer) and Channel-III (Collector-
CGMFPFED (via commission agent)-Consumer). The
price spread analysis shows that the producer’s share of
consumer rupee was found highest for Channel-I at 89.57
per cent, followed by 50.63 and 34.34 per cent in Channel-
II and III, respectively. The net margin for village retailer
and wholesaler was at 14.48 and 22.28 per cent
respectively along with 12.61 per cent marketing charges
in Channel-II. The net margin for CGMFPFED was
observed 49.84 percent after the payment of commission
agent along with 15.82 per cent marketing charges in
hannel-III. The total marketing cost was highest at
`790.90 for Channel-I, due to processing, packaging and
grading, followed by `359.35 and `195.00 for Channel-
II and I, respectively.

On an average 172.10 kg of tamarind per household
is traded after saving for their domestic use. Out of those
55.35 per cent is traded to CGMFPFED and rest 34.58
per cent and 10.07 per cent are traded to kochia and
directly to consumer. The result also shows that out of
the 184.33 kg of tamarind 61.89 per cent was sold after
primary processing and rest 37.11 per cent  without
processing. The wages for de-seeding and de-shelling of
tamarind was found `2.5 per kg and which provides 62
per cent hike to the price.
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Table 2: Price spread of tamarind under different marketing channels in Bastar District
(`per q)

Particulars Charges Channel -I Channel-II Channel-III
Collectors
Price received by collector 1868.79 1635.51 1961.27
Processing cost 175 175 225
Transportation charges 16 16 16
Loading / Unloading charges 4 3.5 3.5
Sub-total (marketing cost) 195 194.5 244.5
Net price received by collector 1673.79 1441.01 1716.77

(89.57) (50.63) (34.34)
Village Level Merchant (Kochia)
Transportation charges 20 20
Loading / Unloading charges 3.5 3.5
Miscellaneous charges (2 percent ad vaolrem basis) 42.42
Weighing and Packing charges 8.01 8.01
Sub-total (marketing cost) 73.93
Price paid by village Merchant 1635.51
Price received by village Merchant 2121.13
Net margin of village Merchant 411.99

(14.48)
Wholesaler
Transportation charges 20 20
Loading / Unloading charges 4 4
Miscellaneous charges (2 percent ad vaolrem basis) 56.92
Weighing and Packing charges 10 10
Sub-total (marketing cost) 90.92
Price paid by Wholesaler 2121.13
Price received by Wholesaler 2846.21
Net margin of Wholesaler 634.16

(22.28)
CGMFPMFED
Payment of Commission agent 197.15
Transportation charges 20
Loading / Unloading charges 4.25
Packing and wrapping Charges 25
Processing charges 300
Sub-total (marketing cost) 546.4
Price paid by CGMFPMFED 1961.27
Price received by CGMFPMFED 5000
Net margin of CGMFPMFED 2492.33

(49.84)
Total marketing cost 195 359.35 790.9

(10.43) (12.61) (15.82)
Ultimate Consumer Price 1868.79 2846.21 5000

(100.00) (100.00) (100.00)
Figures in paraenthesesare per cent  to the consumer's price.

CONCLUSIONS
The production potential of tamarind is no doubt is

on is higher side in Bastar but insufficient marketing
facilities including transporting, grading, processing,
storage proving to be a big hindrance for the collectors

and a big drawback to this grooming cottage industry.
There is considerable potential for developing the market
further because very less commercial processing of
tamarind takes place in Bastar. The significant involvement
of the primary collectors in the marketing process fetches

Acharya et al.: Imperfections in marketing of tamarind: A study of Bastar district of Chhattisgarh
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more income as compared to unprocessed tamarind. There
are largely three grades of tamarind to classify the quality
of it: Grade-I: de-shelled, de-seeded, properly sun dried
and no fibres, Grade-II: de-shelled, sun dried, with seed
and fibres Grade-III: de-shelled, slightly moist without
seed and fibres. The price for tamarind fluctuates in market
according to season but the improper and inadequate
storage facilities disable the gatherers to collective mass
storage and marketing results in very low profit share.
The lack of information of marketing, particularly on
pricing, demand, grading, processing and packaging are
the major drawbacks to raise the income potential of
tamarind.
RECOMMENDATIONS
1. There procurement price for tamarind should be

higher (near the consumer price).
2. There should be proper and regular training programs

for the collectors regarding the processing of tamarind
and other NTFPs.

3. There should be proper storage facilities in Panchayat
Bhavan at village level.

4. Formulation of state level marketing board should to
regulate and promote the purchase and sale of
products within the state as well as outside the state
at remunerative price.

5. Grading and packaging of tamarind should be
promoted to increase its market potential.
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ABSTRACT
Dairy farming has occupied an important place in the development of the rural household’s economy. It has become
employment generation and income earning potentiality throughout the year. Keeping this view, the present study was
undertaken to examine the mechanism followed by the farmers for marketing of milk produced and to study various
production and marketing related constraints faced by dairy farmers in sub-mountainous region of the Punjab state. The
results of the study revealed that mostly farmers sold the milk produced directly to the milk vendors due to ease in selling
from home as compared to selling through co-operative milk societies and directly to consumers. The price realized by
selling buffalo milk to co-operative milk societies was higher while in the case of cow milk, it was direct selling to
consumers which fetched higher price to the dairy farmers due to less knowledge about the fat content of milk purchased
by the consumers.  Major problems encountered by dairy farmers included; low productivity in case of local cows and
buffaloes, repeat breeding in buffaloes, high cost of feed/fodder, lack of availability of green fodder throughout the year,
lack of organized milk marketing facilities, low price of the milk sold and problem of disposal of cow male calves and old/
disabled cattle . The study emphasized on the establishment of new milk marketing societies, supply of high yielding milch
animals at subsidized rates and strengthening of veterinary facilities for increasing the income of the farmers from dairy
farming in the sub-mountainous region of the state.

Keywords
Dairy farming, marketing of milk, marginal and small farms, constraints
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INTRODUCTION
Dairy sector is economically and socially very

significant in India due to the multi-functionality of dairy
animals. It occupies an important place in the agricultural
economy of India as milk is the second largest agricultural
commodity contributing to Gross National Product
(GNP), next only to rice (Sarker and Ghosh, 2013).
Dairying in India, over the years, has witnessed a sea
change from a largely unorganized activity into a blooming
organized industry. India ranks first in the world milk
production. The production of milk has increased from
17 million tonnes in 1950-51 to 127.9 million tonnes in
2011-12 (Anonymous, 2013). Milk industry has occupied
an important place in the overall development of the
country’s economy. It has become employment generation

and income earning potentiality throughout the year
particularly for the rural households.

The income from cropping for an average farmer is
hardly sufficient to sustain his family. The farmer has to
be assured of a regular income for a reasonable standard
of living by including other enterprises. Large number of
farmers are practicing dairy as subsidiary or main
occupation in the Punjab State. Punjab produces 9.55
million tonnes of milk annually which is about 7.43 per
cent of the total milk production of the country
(Anonymous 2013). Per capita availability of milk in the
state is also highest in the country which was 937 gm
per day in 2010-11 and was at par with the best in the
world. The state of Punjab stands fifth among states of
India regarding milk production. About 55-60 per cent of
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Table 1: Method of milk sale on sample farms, Punjab,
2014-15
Particular Marginal

farms
Small
farms

Overall

Milk vendor 25 19 44
(50.00) (38.00) (44.00)

Co-operative milk society 11 17 28
(22.00) (34.00) (28.00)

Direct sale 14 14 28
(28.00) (28.00) (28.00)

Total 50 50 100
(100.00) (100.00) (100.00)

Figures in parentheses are percentage of total

total milk produced in the state is retained at source for
home consumption. Despite this, average productivity
per milch animal is very low. Marginal and small farmers
are not fully aware about the scientific know-how. If
adopted on scientific lines, dairy farming can play a
significant role in improving the economic condition of
the marginal and small farmers. If properly managed,
dairy waste can further help in improving the soil fertility
status.

Keeping the above factors into consideration the
present investigation dwelt on the milk sale pattern
followed by marginal and small farmers in sub-
mountainous region of Punjab along with various
constraints confronted by them in the dairy farming
enterprise.
MATERIALAND METHODS

Taking a view of the objectives to be attained, two
districts namely Ropar and Hoshiarpur from the ‘Sub-
mountainous region’ of the state were selected for the
present investigation. From the selected districts, two
blocks from each district, one cluster of 3-4 villages from
each block was selected randomly. Thus, there were four
clusters of villages for the study. After the selection of
villages, a complete enumeration of all the farmers with
respect to milch animals and operational holding size was
carried out. All the farmers were classified into two
categories viz. marginal and small on the basis of
operational holding size. A sample of 100 farmers
undertaking dairy farming was randomly chosen from
selected villages with equal representation from marginal
and small farmers category. The data were collected from
the selected farmers on the method of milk sale adopted
by these farmers along with various productivity, input
and marketing related constraints encountered by these
farmers.
RESULTSAND DISCUSSION

The results have been discussed under the following
sub-heads:
I Milk Sale Pattern
II Constraints Encountered
I  Milk Sale Pattern

The milk sale pattern includes the method of milk
sale and price of milk realized by the farmers while selling
through various sources.
Method of Milk Sale

The method of milk sale on sample farms has been
shown in Table 1. It can be seen from the table that on
marginal farms, 50 per cent farmers sold milk to milk
vendors followed by directly to the consumers (28%)
and sale through co-operative milk society (22%). On
small farms, 38 per cent farmers sold milk to milk
vendors followed by the co-operative milk society   (34%)
and direct sale to consumers (28%). Thus, mostly farmers

Table 2:  Average selling price of milk for different milch
animals on sample farms, Punjab, 2014-15

(`per litre)
Particulars Cows Buffaloes
Marginal farms
Milk vendor 24.33 31.15
Co-operative milk society 24.20 40.05
Direct sale 27.22 33.50
Average price 25.25 34.90
Small farm
Milk vendor 24.62 33.65
Co-operative milk society 27.00 40.20
Direct sale 26.40 34.67
Average price 26.00 36.17
Overall
Milk vendor 24.48 32.40
Co-operative milk society 25.60 40.13
Direct sale 26.81 34.09
Average price 25.63 35.54

sold their milk to the milk vendors on the sample farms
which was due to easiest way of selling milk to the person
who approach the farmers at their door step as compared
to fetching the milk for sale to a distant co-operative milk
society or directly to the consumers at their homes.
Regular visit of the milk vendor to the dairy farmers homes
to collect milk was the major reason of sale through them.
Price of Milk

Adequate price realized for the enterprise under taken
is considered the key to success. Table 2 represents the
average selling price of milk from different milch animals
on the sample farms. In case of marginal farms, maximum
price of cow milk per litre was obtained from consumers
(`27.22) followed by milk vendors (`24.33) and co-
operative milk societies (`24.20). In the case of buffalo
milk price realized was higher from co-operative societies
(`40.05) followed by consumers (`33.50) and milk
vendors (`31.15). On small farms, cow and buffalo milk
price received by farmers was in the order of `27.00
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Table 3: Constraints of dairy farming related to milk
productivity on sample farms, Punjab, 2014-15
Particular Marginal

farms
Small
farms

Overall*

Low productivity in
local cow and buffaloes

40 33 73
(80.00) (66.00) (73.00)

Poor quality of bull at
village level

32 26 58
(64.00) (52.00) (58.00)

Problem of heat
detection

10 11 21
(20.00) (22.00) (21.00)

Incidence of
reproductive disorder
in milch animals

25 22 47
(50.00) (44.00) (47.00)

Repeat breeding in
buffaloes

35 32 67
(70.00) (64.00) (67.00)

Lack of A.I and
veterinary facilities in
villages

25 25 50
(50.00) (50.00) (50.00)

Relative low
conception rate through
A.I

23 15 38
(46.00) (30.00) (38.00)

Crossbred cow has
less fat

28.00 30.00 58.00
(56.00) (60.00) (58.00)

Lack of veterinary
facilities

23 29 52
(46.00) (58.00) (52.00)

Improper housing
facilities leading to
infection

15 12 27
(30.00) (24.00) (27.00)

High mortality in male
buffaloes and cow
calves

30 21 51
(60.00) (42.00) (51.00)

Figures in parentheses are percentages of total
*Total per cent exceeds 100 due multiple responses

Table 4: Cons traints of dairy farming re late d to
input/feed on sample farms, Punjab, 2014-15
Particular Marginal

farms
Small
farms

Overall

Non availability of land
for fodder cultivation

24 18 42

(48.00) (36.00) (42.00)
Lack of availability of green
fodder round the year

40 32 72

(80.00) (64.00) (72.00)
High cost of feed and fodder 42 40 82

(84.00) (80.00) (82.00)
Inadequate knowledge about
balance feeding

25 20 45

(50.00) (40.00) (45.00)
Low availability of dry fodder 23 14 37

(46.00) (28.00) (37.00)
Figures in parentheses are percentages of total

Table 5: Cons traints of dairy farming re late d to
marketing on sample farms, Punjab, 2014-15
Particular Marginal

farms
Small
farms

Overall*

Lack of organized milk
marketing facilities in
village

40 36 76

(80.00) (72.00) (76.00)

Low price of  milk 40 34 74

(80.00) (68.00) (74.00)
Figures in parentheses are percentages of total
*Total per cent exceeds 100 due to multiple responses

Singh and Singh: Milk sale pattern and constraints in dairy farming in Sub-mountainous Region of Punjab

and `40.20 per litre from co-operative societies, `26.40
and `34.67 per litre from consumers and `24.62 and
`33.65 per litre from milk vendors. Thus, farmers realized
higher price for selling buffalo milk through co-operative
societies while in the case of cow milk, price received
was higher from direct consumers due to less knowledge
of the fat content of the milk purchased by them. Buffalo
milk price was higher due to its higher fat content and
preference of the consumers.
II Constraints in Dairy Farming
Productivity constraints

The perusal of Table 3 shows the constraints faced
by farmers in dairy farming related to milk productivity.
In overall situation, the major productivity related
constraint was low productivity in local cows  and
buffaloes (73 per cent) followed by repeat breeding in
buffaloes (67 per cent) as reported by the farmers on
sample farms.

In the case of marginal farms, the major constraint
was low productivity in local cows and buffaloes (80
per cent) followed by repeat breeding in buffaloes (70

per cent), poor quality of bull at village level (64 per cent)
while in case of small farms, the major constraint reported
by farmers was also low productivity in local cows and
buffaloes (66 per cent) followed by repeat breeding in
buffaloes (64 per cent), poor quality of bull at village
level (52 per cent) etc. Thus, low productivity of milch
animals along with repeat breeding in buffaloes was the
major productivity related constraints as revealed by the
sample respondents.
Input/feed related constraints

The constraints in dairy farming related to input/
feed has been shown in Table 4. In an overall situation,
the high cost of feed and fodder (82 per cent) and lack
of availability of green fodder throughout the year (72
per cent) were major input constraints faced by the
farmers.

In the case of both marginal and small farms, the
major input/feed related constraint was the high cost of
feed and fodder that is, 84 and 80 per cent farmers
reported it followed by lack of availability of green fodder
throughout the year which was reported by 80 per cent
marginal and 64 per cent small farmers. Thus, high cost
of feed/ fodder and non-availability of green fodder were
major inhibiting factors.
Marketing constraints

The perusal of Table 5 reveals the constraints in
dairy farming related to milk marketing. In an overall
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Table 6: Other constraints of dairy farming on sample
farms in Punjab, 2014-15
Particular Marginal

farms
Small
farms

Overall*

Problem of disposal of
old/disabled animals
unfit for breeding

21 24 45

(80.00) (48.00) (45.00)
Problem of disposal of
old/disabled animals
unfit for breeding

40 42 82

(80.00) (84.00) (82.00)
Figures in parentheses are percentages of total
*Total per cent exceeds 100 due to multiple responses

scenario, the major marketing constraint was lack of
organized milk marketing facilities in villages (76 per cent)
followed by low price of milk (74 per cent). Organized
milk marketing can be helpful in safeguarding the interests
of the dairy farmers which was lacking as reported by
the respondents.
Other Constraints

Other constraints related to dairy farming enterprize
on sample farms have been given in Table 6.  Problem in
disposal of cow male calves was the major problem (82
per cent) as reported by the sample farmers followed by
problem of disposal of old/disabled animals unfit for
breeding (45 per cent).

fetching milk at their door steps. In case of marginal
farms, maximum price of cow milk was realized directly
from consumers due to least knowledge of fat
composition of the milk purchased by them followed by
milk vendors and co-operative milk societies. In case of
buffaloes, co-operative societies paid higher price followed
by consumers and milk vendors. Low productivity in
local cows and buffaloes was major productivity related
constraint followed by repeat breeding in buffaloes. High
cost of feed and fodder and lack of availability of green
fodder throughout the year were major input constraints
faced by the dairy farmers. Lack of organized milk
marketing facilities in villages was major marketing
constraint followed by low price of milk. Disposal of
cow calves and old/ disabled cattle need urgent attention.

Keeping in view the inferences drawn, it is utmost
necessary for the Govt. to establish new co-operative
marketing societies in more villages of sub-mountainous
belt of the state for the overall benefit of the dairy farmers
along with subsidized supply of high yielding milch
animals, strengthening of veterinary facilities for
increasing the income of the farmers from dairy farming
enterprise.
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The inability of disposal of cow male calves and
old/ disabled cattle has become a major problem as
reported by the sample farmers which needs urgent
attention.
CONCLUSIONS AND POLICY ISSUES

The study revealed that marginal and small farmers
sold more milk to milk vendors due to the facility of
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ABSTRACT
The per hectare cost of cultivation of  was Chrysanthemum ` 86741.25  comprising family human labour (29.73 per cent),
rental value of land (26.32 per cent) followed by hired human labour (10.33 per cent), seed cost (7.8 per cent), irrigation
(3.89 per cent) and fertilizers (3.31 per cent), respectively. Per hectare gross return and net profit was `294986.16 and
`108244.91 respectively. The benefit cost ration ratio was 1.57 and per quintal cost of cultivation was found to be
`3224.38. The marketing cost on account of packing charges, commission and transport were the major. The Chrysanthemum
cultivation is most profitable to the cultivators of Western Maharashtra.

Keywords
Chrysanthemum, cost of cultivation, gross return, net profit, marketing cost.
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INTRODUCTION
India is considered to be progressive country with

excellent potential for horticulture development in general
and floriculture in particular. India has a comparative
advantage in the production of cut flowers and has
conducive agro-climate for growing flowers round the
year. After liberalization, the Government of India
identified floriculture as a sunrise industry and accorded
100 per cent export oriented unit status (Singh, 2005).
The most significant changes have been the growing of
the flower crops as cash corps and domestic demand of
flowers. In India area under the flower crops was
2,55,000 ha and production of the loose flowers 1754000
MT in the year 2013-14. The Chrysanthemum is
cultivated all over India consisting the states like
Tamilnadu, Karnataka, Maharashtra and Andhra Pradesh.
Chrysanthemum (Chrysanthemum indicum) is a very
popular flower crop and commercial importance among
others flowers because of the there are literally hundreds
of types of chrysanthemums  with variations in height,
spread, colors, size of flower, bloom time, and type of

bloom, which useful in garlands, garden display, cut
flowers and perfume industries. Perfumes are used in
manufacturing soaps, cosmetics, hair oils, foods and
tobacco industries. Without flowers social cultural
religious, functions / gathering appears incomplete
grandeur. Chrysanthemums are grown in two ways for
cut flowers, depending upon market demand.
Maharashtra is the leading state in floriculture, the flowers
crops area is 23000 ha and production loose flowers
1,22,000 MT and 44 lakh number production of cut
flowers. The favorable climate, water, soil and available
market have played important role in the prosperity and
blooming of floriculture. The area under the
Crysanthemum flowers crops in Maharashtra is 3000 ha
with production of 13000 MT and productivity is 4.33
MT per ha. In Maharashtra the leading district in
floriculture are Nasik, Ahmednagar, Thane, Pune, Satara,
Sangli, and Nagpur. Economics analysis helps farmers
to make decisions about allocation of scarce resources
in a rational way in order to meet the targeted objectives.
The costs and returns analysis for various crops is helpful
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to examine the relative profitability of these crops in the
region in order to ensure supply of flowers through
extensive cultivation. Marketing plays an important role
in determining the levels of income to the producer for
his produce. Marketing is the final stage where the farmer
converts all his efforts and investment into cash. In
modern times farmers have become highly cost conscious
and their financial position will depend not only on returns
they receive from a particular enterprise but, also the
place where they are selling their produce for getting a
remunerative price. Hence, it is important to analyse the
marketing practices that are being followed and to identify
the market intermediaries and channels of marketing.
There are so many constraints to the flower production,
marketing and export. Some of the issues related to rose
and Chrysanthemum cultivation and marketing were
studied (Jyoti and Raju, 2003 and  Sivaramane et al.,
2008). So the economic point of view there is substantial
area under Chrysanthemum in Ahemdnagar and Pune
district of Western Maharashtra, very little recent
information is available on cost of production, marketing
and returns its economic profitability .

Objectives of the study were to estimate the resource
use pattern and estimate per hectare costs and returns
and the marketing cost in Chrysanthemum marketing.
This study will help the farmers to maximize the return
from Chrysanthemum.
DATAAND METHODOLOGY

The present study is mostly based on secondary
data from State Cost of Cultivation Scheme (Government
of Maharashtra). In all 30 chrysanthemum growers spread
over in three villages ie. Nagardevla, Kamargaon in
Ahmednagar district and Nimadari village  in Pune district
of Maharashtra state were considered for this study. The
relevant information on the other aspects like trends of
production, yield, cost and expenditure for the year 2013-
14 was collected from selected chrysanthemum growers.
Twenty commission agents/cum wholesalers and fourteen
retailers to whom the produce from the selected area
was generally sent were considered  selected for the
present study. Thus, ten commission agents from
Ahmednagar and Pune were selected. Similarly, five
retailers from Ahmednagar and Pune were interviewed
for getting the information. The major proportion of the
produce from the selected area is marketed through
Ahmednagar Market Yard. The intermediaries involved
in the marketing of Chrysanthemum flowers viz.
commission agents-cum wholesalers and the retailers
were contacted individually, they were convinced about
the purpose and importance about study. It may be pointed
out here that the commission agents cum wholesalers
and even the retailers were reluctant to give the required

information. The cost of marketing of chrysanthemum
has been analysed by adopting the normal pattern.
Analysis of Data

 In the present investigation, the data was compiled
and analyzed. Simple statistical tools such as arithmetic
mean, average, percentage and ratios were used. Cobb
Douglas production function was used for estimating
factors influencing total production.

Y= a x1b1 x2b2 x3b3 x4b4 x5b5 …….xn
bn e

Where,
Y= Yield (q per ha)
x1= Total human labour (man/days)
x2 = Bullock labour (man days)
x3 = Machine labour (hr)
x4= N (kg)
x5= P (kg)
x6= K (kg)
x7= Irrigation (`)
a = Constant
u = Error term
bi’s= Regression coefficients of respective

             explanatory variable
RESULTAND DISCUSSION
Resource Use level

The per hectare resource use levels of
Chrysanthemum cultivation is presented in Table 1.The
per hectare human labour use was 135.48 male and 237.98
female mandays for cultivation. The bullock labour use
was 2.88 pair days and machine power use was 28.46
hrs. for Crysanthemum cultivation. The suckers required
was 236.15 kg for per hectare cultivation. The irrigation
charges were 7281.69. The fertilizer used were 74.96 kg
nitrogen, 60.04 kg phosphors and 49.42 kg  potassium.

Table 1: Resource use levels of chrysanthemum per
hectare
Particulars Values
Total human labour (Days)
a) Male 135.48
b) Female 237.98
Bullock labour (Dair days) 2.88
Machine power (hr) 28.46
Suckers (kg) 236.15
Fertilizers (kg)
N 74.96
P 60.04
K 49.42
Irrigation charges (`) 7281.69

Cost of Cultivation
The item wise per hectare cost of cultivation of

Crysanthemum presented in Table 2.The per hectare cost
of cultivation was `186741.25, and The per quintal cost
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of cultivation for Chrysanthemum was `3224.38. The
production of Chrysanthemum was 57.92 quintals per
hectare. The share of major items of cost of cultivation
were family human labour (29.73 per cent), rental value
of land (26.32 per cent) followed by hired human labour
(10.33 per cent), seed sucker cost (7.81 per cent)
irrigation (3.89 per cent) and fertilizers (3.31 per cent),
respectively. Per hectare gross return and net profit was
`294986.25 and `108244.91 respectively.
Cost and Returns of Chrysanthemum

The per hectare costs, returns, gross income and
B:C ratio Chrysanthemum cultivation is presented in Table
3. The per hectare cost of cultivation of Chrysanthemum
was `186741.25  The per hectare net returns obtained at
Cost C were to the tune of `108244.91 with B.C. ratio of
1.57. This results indicated that Chrysanthemum was
profitable corp.
The production Function Analysis of
Chrysanthemum

The result of Cobb-Dougles production function is
depicted in Table 4. The ‘F’ ratio from the analysis of
variance has turn out to be highly significant for

Chrysanthemum crop. The proportion of total variations
explained jointly by the resources variable was 75 per
cent of the total variations in Chrysanthemum production.
The regression coefficient of human laobur, bullock pair,
N and P fertilizers and irrigations cost were positive and
significant at 10 and 5 per cent level, which indicated
that the major contribution of these variable in the output.
The regression co-efficient of phosphorus and potassium
fertilizers were non significant indicated low influence
on the output. Similar work related to the present studies
for Crysanthamum flowers was also conducted by
Subrahmanyam (1986), Sivaramane et al. (2008) on Rose
flowers and Singh et al. (2013) on the Marigold flowers.
Marketing Charges

In Nagar market producer have to pay different
market charges like commission, transport, hamali etc.
The per kg itemwise average marketing cost of
Chrysanthemum market is given in the Table 5.

It can be seen from the Table 5 that, the significant
item of cost was the commission (36.23 per cent). The
next important item of cost was the packing charges
(29.06 per cent). It was followed by the transportation

Table 2: Item-wise per hectare cost of cultivation of
crysanthemum

(`/ha)
Cost items Quantity Rate (`) Value (`) Per cent
Hired human Labour (Man days)
a) Male 1.25 246.15 307.69 0.16
b) Female 108.46 175.18 19000 10.17
Bullock labour 2.88 1123.36 3240.46 1.73
(Pair days)
Machine power (hr) 28.46 142.57 4057.69 2.17
Seed (kg) 236.15 61.81 14596.15 7.81
Manures (q) 0 0 0 0
Fertilizer (kg)
N 74.96 30.16 2261.09 1.21
P 60.04 48.71 2924.71 1.56
K 49.42 20.43 1009.59 0.54
Irrigation charges (`) 7281 3.89
Plant protection 1170 0.62
Incidental charges 1211.15 0.64
Repairs 280.29 0.15
Working capital 57340.53 30.7
Interest on working capital 3440.43 1.84
Depreciation 9900.9 5.30
Land revenue and taxes 9.95 0.001
Cost A 70691.8 37.85
Rental value of land 49154.42 26.32
Interest on fixed capital 11362.71 6.08
Cost-B 131208.94 70.26
Family labour
a) Male 134.23 237.4 31866.16 17.06
b) Female 129.52 182.72 23666.15 12.67
Cost C 186741.25 100
Output
Main produce (q) 57.92 5093.4 294986.16
Cost C net By-produce
Cost (Per q) 3224.38

Table 3: Economics of chrysanthemum cultivation
 (`/ha)

Particulars Value (`)
Total cost
i) Cost A 70691.80
ii) Cost B 131208.94
iii) Cost C 186741.25
Profit at
i) Cost A 224294.36
ii) Cost B 163777.31
iii) Cost C 108244.91
Production (q) 57.92
Gross Income (`) 294986.16
B:C Ratio
i) Cost A 4.17
ii) Cost B 2.24
iii) Cost C 1.57

Table 4:  The results of Cobb-Douglas production
function
Items Variables Regression

coefficients
Standard

errors
Human labour (days) (x1) 1.9604*** 1.0253
Bullock pair days (x2) 0.4985** 0.5428
N (kg) (x3) 0.8834** 0.5991
P (kg) (x4) 0.1737** 0.9153
K (kg) (x5) 0.1534NS 0.8721
Irrigation cost (`) (x6) 1.3425* 0.7213
R2 0.7521
***, **, * Significant at one, five, and ten percent level
NS: Non-significant

Gawali et al.: Economic analysis of production and marketing of chrysanthemum flower crop
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cost (21.76 per cent) and Hamali contributed to the extent
of (9.37 per cent).
Method of Sale by Retailer

The data on the mode of sale of flowers by selected
retailer were analysed and the same are presented in the
Table 6. It can be seen from the table that relatively larger
proportion of flowers (20.20 percent) were used for big
garlands and bouquets because net profit per kg was the

Table 5. The marketing cost of Chrysanthemum
(`/kg)

Items Cost Per cent
Packing charges 2.11  29.08
Transport Charges 1.58  21.76
Hamali 0.68  9.37
Losses during handling 0.28  3.80
Commission 2.63 36.23
Total Marketing Cost 7.26 100.00

highest (`6.52) in this category. Very little quantity of
flowers was used for other miscellaneous purposes.
CONCLUSIONS

From the results it can be conclude that the
Chrysantamum flowers crop is economically viable as
B:C ratio is more than unity. The inputs of Potash fertilizer
were used at lower level of Chrysantamum therefore there
is gap in yield. The mandays of human labour, bullocks
pair days, inputs of N and P fertilizer and irrigation cost
was significant indicate that these are the important variable
for raising the production of Chrysanthamum. The
technique of marketing of flower, equally important as
that of the production of the cost on account of packing
charges, commission and transport were the major items
of cost of marketing flowers. Chrysanthemum is most
profitable to the cultivators in Western Maharashtra.
Therefore, there is scope to increase the area under this
crop.
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Table 6: M ode of s ale by re taile rs (ave rage ) of
Chrysanthemum
Items Quantity of

flowers (kg)
Value of

flowers (`)
Expenditure

(`)
Sale

value (`)
Net profit

 (`/ kg)
Floral
decorati-
on

148.7 2602.25 920 3903.3 2.56

(15.40) (19.47) (15.50)

Small
garland

165.6 2898 1078.69 4347 2.24
(17.60) (22.83) (17.27)

Veni 156.8 2744 1000 4116 2.37
(16.24) (21.17) (16.35)

Gajra 92.2 1613.5 609.13 2420.2 2.14
(9.55) (12.89) (9.61)

Loose
flowers

117 2047.5 - 2225.2 1.75
(12.13) (8.84)

Big
garland

195 3412.5 1117 5801.2 6.52
(20.20) (23.74) (23.04)

Others 90 1575 - 2362.5 1.75
(9.32) (9.38)

Total 935.3 16892.75 4724.82 25175.6 3.69
(100.00) (100.00) (100.00)

Figure in parenthesis are percentages to total
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ABSTRACT
This review starts with a premise that numerous previous studies have used demographic profile of the online shopper to
comprehend difference in their online buying behavior. Taking above reason in account an exhaustive literature review
of the relevant studies has been undertaken to understand the effect of demographic variables on online buying behavior.
It was observed that online shoppers are mostly male, well educated, young, professionals and have an above average
disposable household income. However, marital status had no significant effect, except in categories like hardware and
technology. The results from this study will be useful for researchers and marketers to appropriately segment, target and
position their business for maximum output.
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INTRODUCTION
In the era of e-commerce businesses should identify

and understand customers’ motivation to leverage the
prospects of being on web  (Heijden et al., 2003).
Shoppers are driven by different motivations and respond
differentially to various marketing messages  (Moe, 2003).
For example, some customers may actively or
purposefully hunt for product information while visiting
a webstore or may casually browse for enjoyment. This
difference can be attributed in a way to customer’s
demographics and these variables offer valuable insights
into ‘who consumers are’ and ‘what they need’  (Phang
et al., 2010). There have been studies which established
how consumer demographics can influence use of
internet, information search and purchase decisions  Ahuja
et al., 2003), adoption of online shopping  (Li et al., 1999)
and consumers’ needs and preferences  Joines et al.,
2003; Rohm and Swaminathan, 2004).

During initial years of e-commerce, marketers and
economist expected that it will create a perfect Bertrand

market, where price, cost, and quality information is
equally distributed, with vast numbers of potential buyers
and sellers. Initial phase of this era was mixed business
success with significant revenue growth and customer
usage, but low profit margins. However the initial e-
commerce era failed to fulfill economists’ visions of the
perfect Bertrand market and friction-free commerce
(Cambini et al., 201 and Laudon and Traver, 2002).
Therefore, it is important for this booming market to
segment, target and position before further expansion,
and it calls for mapping the potential customers in order
to bridge the gap of market imperfection  (Jaman, 2012).

There have been shortage of generalization, which
limits the utility of demographic variables to online
merchants for customer segmentation and personalization
purposes. Therefore exhaustive literature review of the
relevant studies has been undertaken to understand the
effect of demographic variables on online buying behavior.
LITERATURE REVIEW

White and Manning  (1998) reported relationship
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between consumer attitudes toward a commercial WWW
site and likelihood of purchase as well as demographic
factors which are related to online purchasing behavior
of food and drink products.

Pereira  (1998) noticed that moderate education will
serve to reinforce status quo and increase resistance to
change whereas an individual with advance education will
challenge existing norms and show less resistance to
change. Therefore more education will lead to greater
acceptance of shopping at the electronic malls. Similarly
a person who is more open-minded, venturesome,
cosmopolitan in outlook, socially mobile, self-confident,
mature the consumer, he will show greater tendency to
shop at electronic malls.

Bellman et al. (1999) concluded that demographics
have slight influence that is, a person with higher income,
education, and age is more likely to buy online or more
online transactions. Similarly, Chen et al.  2002) observed
that most of the early adopters of online shopping are
more likely to be well educated with higher household
incomes.

Li et al. (1999) proposed and tested a model of
consumer online buying behavior which posits that
consumer online buying behavior is affected by
demographics, channel knowledge, perceived channel
utilities, and shopping orientations. Findings indicated that
education, convenience orientation, experience
orientation, channel knowledge, perceived distribution
utility, and perceived accessibility are robust predictors
of online buying status  frequent online buyer, occasional
online buyer, or non-online buyer) of Internet users.

Bhatnagar et al. (2000) ascertained the influence of
demographics on risk aversion and found those older
consumers were more open to purchasing on the Internet,
whereas the effect of gender was mixed. Male have
increased probability of purchase in the product categories
like hardware software, and electronics etc, where men
have greater experience. But in categories such as food,
beverages and clothing the effect of being male was
significantly negative. Marital status had no significant
effect, except hardware category where marital status
did have a significant effect. They suggested segmentation
on the basis of gender, marital status, and age. However,
such segmentation needs to be tailored for each product
category.

Raijas and Tuunainen  (2001) observed that typical
customers patronizing electronic grocery store  EGS) in
Finland were wealthy dual-career families with small
children, who live around large cities and size of the
household is an important factor.

Case et al. (2001) conducted online survey on 425
undergraduate and MBA students and found that Internet

knowledge, income, and education level are powerful
predictors of Internet purchases among university
students. From CRM perspective they suggested that e-
tailers are likely to achieve the greatest payoff from
building relationships with upper division and graduate
students with above average levels of disposable income
and Internet knowledge.

Kim and Lim  (2001) surveyed on Korean consumers
with respect to perceived importance of and satisfaction
with Internet shopping. Their sample was highly skewed
toward the highly educated. Segment of individuals with
a higher level of education often shows strong purchase
intention due to their higher income.

Vrechopoulos et al. ( 2001) developed profiles of
consumers who have already conducted shopping through
the Internet and of those who are interested to adopt
Internet shopping as an innovation and found that internet
shoppers are mostly male, fall in 25-44 age group,
educated  graduation and post-graduation. single and
professionals with high monthly income. They shop online
to save time and to get wide product variety at
comparative low price.

Sin and Tse  (2002) proposed a model of Internet
shopping behavior and postulated that consumer Internet

Table 1: Studies related to online buying behavior and
demographics
Demographics
variables

Related studies

Education Basahih, 2013; Bellman et al., 1999; Case
et al., 2001; Chen et al., 2002; Kim and
Lim, 2001; Li et al., 1999; Pereira, 1998;
Sin and Tse, 2002; Vrechopoulos et al.,
2001.

Age  Bellman et al., 1999; Bhatnagar et al.,
2000; Case et al. , 2001; Raijas and
Tuunainen, 2001; Sin and Tse, 2002;
Vrechopoulos et al., 2001; White and
Manning, 1998.

Gender Bae and Lee, 2011; Bhatnagar et al., 2000;
Cha, 2011; Davis et al., 2009, 2014, 2016;
Garbarino and Strahilevitz, 2004; Hasan,
2010; Hsu, 2013; Park et al., 2009;
Richard et al., 2010; Sin and Tse, 2002;
Swilley and Goldsmith, 2013; Zhang and
Prybutok, 2003.

Family income Bellman et al., 1999; Case et al., 2001;
Chen et al., 2002; Kim et al., 2000; Kim
and Lim, 2001; Koivumäki, 2001; Li et al.,
1999; Lohse et al., 2000; Raijas and
Tuunainen, 2001; Ramaswami and Strader,
2000; Sin and Tse, 2002; Vrechopoulos et
al., 2001.

Occupation Kim and Lim, 2001; Raijas and Tuunainen,
2001; Vrechopoulos et al., 2001.

Marital status Bhatnagar et al., 2000; Kim and Lim, 2001;
Vrechopoulos et al., 2001.
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shopping behavior is affected by consumers’
demographic, psychographic, attitudinal and experiential
factors. They found that Internet buyers tend to be male,
well educated, with a higher income and mainly in the
age bracket between 21 and 30 years.

Garbarino and Strahilevitz  (2004) established that
women perceive a higher level of risk in online purchasing
than men. However a site recommendation by a friend
can reduce perceived risk and increase willingness to buy
online among women than men.

Davis et al. (2009) found significant relationship
between online retail shopping attitudes, online gender
and purchase intention for males. Females prefer offline
shopping whereas online shopping is oriented towards
males.

The results of study conducted by Park et al. (2009)
show that, compared to males, females search more
product information including customer reviews and
prefer using an assistant agent more while shopping
online. Zhang and Prybutok  2003) applied Technology
Acceptance Model  TAM) to address consumers’ online
purchasing intentions to study the effect of gender as a
moderating variable on purchase intention.

Hasan  (2010) discovered significant gender
differences in three attitudinal components  cognitive,
affective and behavioral. He found that largest gender
difference is in the cognitive attitude, indicating that
females value the utility of online shopping less than their
male counterparts.

Richard et al.  2010) probed the influence of internet
experience and web atmospherics on consumer online
behavior and deciphered that men and women differ in
web navigation behavior, with men engaging in less
exploratory behavior and developing less website
involvement than women. They also observed that
entertainment, challenge, and effectiveness of information
content were the key drivers of website attitudes across
the two sexes.

The results of Bae and Lee (2011) show that the
effect of online consumer reviews on purchase intention
is stronger for females than males. (Cha, 2011) also found
social norm and gender are the two significant factors
that affect intention to purchase virtual items.

Koivumäki (2001) constructed an income variable
based on a question about the respondents’ occupations.
Occupation was measured using several categories, which
were further transformed into ‘income categories’ based
on the monthly occupational average salaries. Strong
statistically significant positive relationship of income and
customer satisfaction to the value of the purchases made
was observed.

Hsu  (2013) observed that female college students
scored significantly higher on aesthetic and social clothing

values than male college students, when they purchased
casual clothing by Internet shopping in Taiwan. Few
research studies discovered that online gender for females
has a strong mediating effect across all product categories
on online utilitarian shopping motivation and purchase
intentions. For males it is their offline gender that has a
strong mediating effect  (Davis et al., 2016). However
some researchers concluded that there is no online-gender
effect on hedonic shopping motivation and purchase
intentions  Davis et al., 2014).

Swilley and Goldsmith  (2013) found that there is
no difference between the sexes in terms of shopping
online for the holidays. Both genders were likely to shop
online on Cyber Monday. However, women were almost
twice more likely to shop at the mall on Black Friday
than men.

Basahih (2013) revealed that males find online
shopping more pleasing than females. He also found that
respondents who dislike physical shopping and have
proficiency in English language favored e-shopping. He
also discovered that education is correlated with likeliness
to shop online.
CONCLUSIONS

Comprehensive literature review has been undertaken
in this paper to profile online shoppers on the basis of
demographic variables. Observations are summarized
below.
1. Education Online shoppers are well educated and less

resistant to change. They are more open-minded,
venturesome, cosmopolitan in outlook, socially
mobile, self-confident and mature.

2. Age Majority of studies suggested that online shoppers
are young and fall within the age bracket of 21-30
(Sin and Tse, 2002) or 25-44  (Vrechopoulos et al.,
2001). However there have been studies with contrary
findings, suggesting that older consumers are more
open to purchasing on the Internet  Bellman et al.,
1999; Bhatnagar et al., 2000).

3. Gender Internet buyers tend to be male than females,
this can be attributed to the fact that women perceive
a higher level of risk and engage in high exploratory
behavior while buying online than men  (Park et al.,
2009 and Richard et al., 2010). Women are directed
more towards offline shopping and have utilitarian
shopping motivation  (Hsu, 2013). Effect of being
male is significantly positive in categories like
hardware software, and electronics but negative in
categories such as food, beverages and clothing
Bhatnagar et al., 2000).

4. Family income Online shoppers have higher or above
average household/disposable income incomes. While
profiling internet shoppers (Vrechopoulos et al.,
2001) found that average monthly income of online

Kalia: Demographic profile of online shoppers: An overview
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shoppers was GRD300,000-GRD2,000,000.
5. Occupation Majority of online shoppers are scientists,

private employees, freelancers  Vrechopoulos et al.,
2001) and wealthy or dual-career families with small
children, who live around large cities  (Raijas and
Tuunainen, 2001).

6. Marital status It was observed that marital status had
no significant effect, except hardware category
where marital status did have a significant effect
(Bhatnagar et al., 2000).
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ABSTRACT
The study revealed that majority of the farmers in Indi and Vijayapura taluks of Vijayapura district traded their commodity
through Channel-II (Producer-Commission agent-cum-wholesalers-Local retailerLocal consumers) through which farmers
realized high share in consumer rupee and low price spread (`715.04 and 7`92.37 in Indi and Vijayapura taluks
respectively) compared to Channel-I (Producer-Commission agent-cum-Wholesalers-Distant traders-Distant retailer-
Distant consumers). Marketing cost incurred by Indi farmers accounted to `119.55/bag (40 kg) while it was `151.97/bag
in Vijayapura taluk. Summer months (February to May) fetched higher price per bag and vice versa scenario in rainy
season (June to September).
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INTRODUCTION
Acid lime is mainly grown in Mexico, India, Brazil,

United States (Florida) and countries with tropical climate.
Acid lime (Citrus aurantifolia Swingle) is one of the four
commercially important citrus fruits grown in the
country, besides orange, mandarin and grape fruit. Acid
lime crop in India is known to be grown in an area of
2,75,000 ha with a production of 27,63,570 tonnes
(www.indiastat.com). In India, acid lime is being
cultivated mainly in Maharashtra, Gujarat, Seemandhra,
Telangana, Uttarkhand, Bihar, Assam, Karnataka, Madhya
Pradesh and other states. Among the states, Karnataka

state produced 2,83,470 tonnes in an area of 12,150 ha.
Acid lime is grown on commercial scale in Vijayapura
district of Karnataka in an area of 6499 ha, with a
production of 1,62,475 tonnes (District horticulture
database, 2013-14, Vijayapura).

Acid lime exhibits cyclical growth flushes
throughout the year i.e. Mrig bahar (June-July bloom),
Hasta bahar (September-October bloom) fruits fetch high
price in the market and Ambe Bahar (January-Ferbruary
bloom). Acid lime starts yielding from the 5th year with
50-60 fruits per tree and from 10th year the yield stabilizes
with 1000 to 1500 fruits per tree. The economic life of
acid lime is about 25 to 30 years. Limes is exported to
United Arab Emirates, Saudi Arabia, Bangladesh and few
other countries especially in the winter season when prices
are relatively low in Indian markets (www.apeda.gov.in)

The different marketing channels involved in
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marketing of acid lime along with the price spread in
different channels of marketing and the new marketing
practices along with examining the seasonal variation in
acid lime prices warrant an in-depth analysis in this article.
METHODOLOGY

Four villages spread across two taluks (Thadavalga
and Hirerugi villages from Indi taluk and Nagathana and
Jambagi villages from Vijayapura taluk) in Vijayapura
district were selected. From each village, fifteen
respondents were selected randomly. Further, one main
market was selected from each taluk for market analysis
wherein ten each of commission agent-cum-wholesalers,
retailers and consumers were selected. Selling and
purchase price of output by market intermediaries for
the year 2013-14 were collected and price spread was
worked out in the channels identified in the study area.
Arrivals and prices of acid lime for the period of six years
(2009-14) were collected from Vijayapura district market
to workout seasonality index.
RESULTSAND DISCUSSION

Table1 presents the preference of marketing channels
by acid lime growers in the study area.

Channel-I: Producer-Commission agent-Distant
traders-Distant Retailers-Distant Consumers

Channel-II: Producer-Commission agent-cum-
Wholesaler-Local Retailer-Local Consumers

 The perusal of Table 1 indicates that the total quantity
traded in Indi (34,230 bags) was more than in Vijayapura
(18,830 bags) because of high production levels. Majority
of the farmers traded their commodity through Channel-
II as the farmers were receiving remunerative prices in
Channel-II. On the other hand, Channel-I operated during
the glut period in the market and hence fetched lower
prices. Most of the produce was sold to the traders of
distant places like Bengaluru, Delhi, Belgaum, etc. The
findings of the present study were in line with
observations made by Shreenivas (1999).

incurred a cost of `119.55 per bag, while it was `151.97
per bag in Vijayapura taluk and it was because of high
commission charges, high miscellaneous cost incurred
by Vijayapura farmers as it is nearer to district place. The
major item of marketing cost was commission charge
(10 percent) of the total value of the produce which was
exorbitant to the producers. A similar study was conducted
by Anil et al. (2011).

Table 1: Preference of marketing channels by acid lime
growers in the study area
Taluks Channel No. of farmers Quantity traded

Number Per cent Quantity* Per cent
Indi I 11 36.67 11,659 34.06

II 19 63.33 22,571 65.94
Total (I+II) 30 100.00 34,230 100.00
Vijaypura I 8 26.67 5391 28.63

II 22 73.33 13,439 71.37
Total (I+II) 30 100.00 18,830 100.00
* One bag = 40 kg

Marketing Costs Incurred by Producers
The details of marketing costs incurred by the acid

lime growers are presented in the Table 2. The Indi
farmers sold their produce in Indi local market and

Table 2: Marketing costs of producer-seller of acid lime
(Per annum)

Particulars Indi taluk Vijaypura taluk
`per farm `per bag `per farm `per bag

Grading 2967.60 2.6 3138.33 4.99
(2.15) (3.29)

Packing 11739.80 10.28 7415.00 11.81
(8.59) (7.78)

Transportation 13007.40 11.39 12553.33 19.98
(9.57) (13.15)

Commission 97180.70 85.13 63358.20 100.94
(71.20) (66.42)

Loading and
unloading

3966.60 3.47 3138.33 4.99
(2.90) (3.28)

Miscellaneous 7621.88 6.68 5800.65 9.24
(5.59) (6.08)

Total 136482.98 119.55 95403.84 151.97
(100.00) (100.00)

Figures in parentheses indicate percentage to the total
Average farm size of acd lime in Indi taluk = 1.86 ha
Average farm size of acid lime in Vijaypura taluk = 1.33 ha
1 Bag = 40 kg

Marketing Costs Incurred by Market Intermediaries
The details of marketing costs incurred by the

marketing intermediaries of Indi and Vijayapura taluk are
presented in the Table 3. On an average, commission
agent-cum-wholesalers of Indi had incurred higher
marketing cost towards marketing of one bag of acid
lime. The major item of costs was commission charges.
The marketing cost incurred by the distant wholesale
traders was lower than the local commission agent-cum-
wholesaler in both the taluks due to absence of
commission charges for the distant traders. There was
high wastage of acid lime fruits during the retail trade
due to poor handling in both local and distant markets,
which formed one of the important items of the total
marketing cost of retailer in both the taluks.
Price Spread in Marketing of Acid Lime

The analysis of price spread in marketing of acid
lime in Indi and Vijayapura are presented in the Table 4.
The table indicated that acid lime growers trading through
channel-I realized low share in consumer rupee and
accordingly high price spread (`1,023.66 and `1,226.37
in Indi and Vijayapura taluks respectively) was recorded
compared to Channel-II (715.04 and 792.37 in Indi and
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Table 4:  Price spread in marketing of acid lime in Indi and Vijayapura taluk
(`per bag)

Particulars Indi taluk Vijayapura taluk
Channel – I Channel – II Channel – I Channel – II

Distant market Local market Distant market Local market
Producers
Price received 1,627.24 1,813.02 1,411.11 1,545.38
Marketing costs 119.55 119.55 151.97 151.97
Net price received 1,507.69 1,693.47 1,259.14 1,391.41
Commission agent–cum-wholesalers*

Purchase price - 1,813.02 - 1,545.38
Costs 31.42 212.56 29.8 180.6
Margins 152.74 101.27 163.82 83.85
Sale price - 2,126.85 - 1,809.83
Distant wholesale traders
Purchase price 1,811.40 - 1,604.73 -
Costs 119.58 - 110.93 -
Margins 103.09 - 124.8 -
Sale price 2,034.07 - 1,840.46 -
Retailers
Purchase price - 2,126.85 - 1,809.83
Costs - 73.3 - 63.98
Margins - 208.36 - 309.97
Retail selling price/ Consumer’s purchase price - 2,408.51 - 2,183.78
Distant Retailers
Purchase price 2,034.07 - 1,840.46 -
Costs 107.5 - 142.86 -
Margins 389.78 - 502.52 -
Retail selling price/ consumer’s purchase price 2,531.35 - 2,485.84 -
Price spread 1,023.66 715.04 1,226.37 792.37
Net producer’s share in consumer’s price 59.56 70.31 50.67 63.72
1 Bag = 40 , and CA only in Channel-I, but as CA/WS in Channel-II

Table 3: Marketing cost incurred by the marketing intermediaries of Indi and Vijayapura taluk
(`per bag)

Particulars Indi Vijayapura
Local market

(India)
Distant market

(Bengaluru)
Local Market
(Vijayapura)

Distant market
(Bengaluru)

CAW Retailers WT Retailers CAW Retailers WT Retailers
Shop rent/Municipality charges 5.62 0.85 7.65 1.36 1.55 2.17 2.29 1.25

(2.64) (1.15) (6.39) (1.26) (0.85) (3.39) (2.06) (0.87)
License fee 0.17 - 0.67 - 0.09 - 0.22 -

(0.07) (0.56) (0.04) (0.19)
Labour/salary 7.72 - 7.87 - 11.23 - 19.71 -

(3.63) (6.59) (6.21) (17.76)
Transportation 51.62 12.33 64.12 51.28 42.71 15 65.59 50

(24.28) (16.82) (53.62) (47.70) (23.64) (23.44) (59.12) (34.99)
Loading, unloading and grading 6.07 2.8 5.73 14.18 5.62 4.51 1.08 13.74

(2.85) (3.81) (4.79) (13.19) (3.11) (7.04) (0.97) (9.61)
Market charges 9.92 - 12.88 - 10.16 - 10.11 -

(4.66) (10.78) (5.62) (9.11)
Spoilage 22.33 48.21 12.77 32.47 19.3 27.44 8.93 62.75

(10.50) (65.77) (10.69) (30.20) (10.68) (42.88) (8.05) (43.95)
Commission 107.19 - - - 88.79 - - -

(50.42) (49.16)
Miscellaneous (Phone, stationery,
water and electrical charges )
Total

1.92 9.1 7.87 8.21 1.16 14.85 3.01 15.12
(0.95) (12.41) (6.58) (7.65) (0.64) (23.21) (2.74) (10.58)
212.56 73.3 119.58 107.5 180.6 63.98 110.93 142.86

(100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00)
Figures in parentheses indicate percentage to the total, 1 Bag = 40 kg CAW: Commission agent-cum-wholesaler, and WT: Wholesale traders
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Vijayapura taluks respectively). This was because of large
number of market intermediaries present in Channel-I and
the Channel-I operated during the glut period when price
received per bag was less by the farmers. A similar study
was conducted on marketing of sweet orange (Malta) in
Uttarkhand (Vinay et al., 2013).
Seasonal Price Variation in Acid Lime

The seasonal indices of acid lime price and arrivals
of Vijayapura district are presented in the Table 5. The
price behavior revealed that the highest price per bag
would prevail in the months of February, March, April
and May because in these months the arrivals were very
less but on the other hand the demand was very high as
it is summer season and acid lime would be required for
preparing juices and also February-April being season of
marriage. Lowest prices were observed in the months of
June, July as the peak season arrivals start in these
months. Whereas, in the months of October, November,
December and January, a slight increase in the arrivals
was observed compared to the peak season, but still the
prices were also hiked to some extent than the previous
season and that was because in winter season, acid lime
had good demand for export by Gulf countries. The results
of present study were in conformity with the findings of
Anil et al. (2014).

CONCLUSION AND POLICY IMPLICATIONS
Acid lime growing farmers preferred Channel-II

compared to Channel-I, because of remunerative prices
received in Channel-II. Commission charges served as
the evil component in marketing of acid lime which resulted
in lower producer’s share in consumer rupee, which could
be could be enhanced by rationalizing commission
charges. Indigenous processing of acid lime (pickles,
nimbu paani, etc.), is the best way to avoid the wastage
of acid lime in peak season and it can also serve as an
additional source of income. Government of Karnataka
needs to start a cold storage unit in Indi taluk as in
Vijayapura, so that farmers would be saved from distress
sale in the peak season. Processing units are not available
locally which is one of the back drop under value addition
sector, hence government should plan for establishing
new processing units and safeguard the interest of acid
lime growers.
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Table 5: Seasonal indices of acid lime arrivals and prices
in Vijaypura district market
Month Arrivals** Prices*

January 140.55 77.23
February 86.86 127.72
March 60.45 136.63
April 53.81 166.34
May 76.84 130.69
June 144.13 69.80
July 161.17 65.35
August 96.96 74.26
September 57.8 78.71
October 82.99 95.05
November 108.96 92.08
December 129.49 86.14
Source:  Thejeswini (2015)
**Base year for arrivals (100%) = 16,788.24 bags,
*Base year for prices (100%) = 561.11  per bag, and  1 Bag = 40 kg
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ABSTRACT
Agro-forestry is primarily aimed at running the basic needs of food, fuel, fodder and timber besides, helping the farmer in
increasing productivity and sustainability of production, particularly from marginal agricultural land. There are global
crisis for energy and agro forestry provides and alternate sources of energy. Trees supply cheap sources of fuel wood.
Therefore, the study was conducted in Yamunanagar district of Haryana, which was selected purposively on basis of
maximum area and production under poplar plantation. The study revealed that the total cost incurred by the producer
/seller was `79.57 per quintal of produce. The major item of marketing cost borne by producer was commission fees,
market fees, transportation and unloading charges. Further, it was observed that problems faced by the poplar growers in
marketing of poplar were problem in direct marketing, high marketing cost, lack of support price, frequent price fluctuations
and malpractices adopted by market functionaries in weighment of produce as well as during grading of produce in
different categories.

Keywords
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INTRODUCTION
The area under the forest in the country is estimated

to be 637293 km2 (FSI, 2000). According to National
Forest Policy 1988, one third (33.33 per cent) of the
land area should be under the forest cover for sound
ecological balance. It means that we have to bring more
areas under forest cover and at the same time we are not
only able to improve quality of the degraded forests but
also helping the farmer in increasing productivity and
sustainability of production, particularly from marginal
agricultural land.  However, the horizontal expansion of
land under tree cover is not possible. In order to increase
the tree cover and fulfil the requirements of the people
and industries, social forestry programs should be
launched. There are many sustainable agro forestry
systems in many parts of India and among poplar
(Populus  deltoides) based agro forestry system is one
of them (Puri et al., 2001). Poplars are distributed

throughout the North West Himalayas and are growing
in Jammu and Kashmir, Himachal Pradesh, Uttrakhand,
Punjab, Haryana, Uttar Pradesh and even in Madhya
Pradesh also. The general altitudinal range is from 1200-
3000 metres. It grows well on moist deep soils however
conditions of water logging should not occur. The seeds
are very low in viability and they loss their viability within
3 weeks. Germination capacity is up to 80 per cent based
on collection of viable seeds.

Most of the nursery growers do not have the
knowledge of clones and they sell their nursery saplings
of unknown clones in the name of widely accepted
clones. The annual returns from its cultivation are
estimated to be around one lakh rupees per acre per year.
Poplar wood is sold by weight. The average prices of
poplar wood during the previous three years were `35
per quintal (>25" mid-girth), `200 per quintal (10-25"
mid-girth) and `80 per quintal (< l0" mid-girth). During
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the last one year, the prices of best quality wood have
shrunk to about `200 per quintal. Lower classes of logs
have also suffered fall in price. The price of branches
and roots is `35 per quintal and `25 per quintal
respectively. Farmers are earning handsome profits from
nursery as well as plantation activities. Profits to the tune
of 38.8 percent and 100.00 percent of investments are
reported from rising of nursery stock within one year.
Benefit: cost ratio of 1:1.92 and 1:2.13 has been estimated
with pure poplar and with poplar + intercropping in a
pay-back period of 7 years (Dhillon et al., 2001). There
are no restrictions on growing, felling and transportation
of poplar trees of exotic species. However, there is need
to extensively review policy, rules and regulations in
respect of indigenous poplar and to relax the same with a
view to encouraging their plantations. Intercropping is
almost always preferred as it provides scope for essential
food production besides ensuring higher growth rate of
poplar due to frequent irrigation and hoeing operations
for agricultural crops. (Dhiman, 2012) identified intercrops
grown in poplar based agro-forestry and reported that
around 98 per cent of the poplar block plantation grow
intercrops and only a few absentee land owners or casual
growers avoid intercrops being grown. Because of
increasing popularity of poplar plantation in Haryana, it
becomes important to study in the economics of
production and marketing of poplar in Haryana.
MATERIAL  METHODS

The present study was conducted in Yamunanagar
district of Haryana state having the highest area under
poplar cultivation, which was purposively selected for
the study of marketing behaviour and constraints faced
by the farmers during the year 2012-13. From the selected
district, Jaghadhri and Radaur block having the largest
area under the poplar cultivation were selected. Two
villages from each block, having highest area under poplar
plantation were selected i.e. Fatehgarh and Jairampur from
Jagadhari and  Jathlana and Unehri  from Radaur block.
Thus total four villages were selected from Jagadhri and
Radaur block. From each sampled village, 20 poplar
growers were selected from the comprehensive list of all
farmers proportionate to each size groups. Thus, a total
of 80 farmers (30 small, 28 medium, and 22 large
farmers) were selected from all the four villages for
conducting the present study. Then farmers were
categorized into three categories, viz. small, medium and

large by cumulative total of area under poplar plantation
(Table 1).

For studying the market behaviour and problem
faced by the poplar growers in marketing of their produce,
primary data were collected through personal interviews
from selected respondents on a pre-tested schedule. The
different market functionaries such as contractors,
commission agents, retailers and consumers were
randomly selected from the market in the area under study.
The data collected from the different market functionaries
were analyzed to estimate the marketing costs and margins
under important marketing channels. The market channels
of poplar were also examined by selecting a random
sample of such intermediaries as pre-harvest contractors,
wholesalers, commission agents and the retailers.
Information regarding the marketing pattern/ channels
of poplar was collected from the producers and marketing
agencies involved in the marketing of poplar through
different channels. To find out the marketing margins
and costs for different channels five commission agent/
wholesalers, five pre-harvest contractor and 10 retailers
were selected from Yamunanagar market. Information
regarding marketing aspects of poplar was collected from
the producers and the retailers in order to find out the
producer’s share in the price paid by the consumers.
The main channels in operation in the marketing of poplar
were studied to work out the price spread. The marketing
efficiency of different marketing channels was worked
out by using the Acharya’s method. The information about
the problems faced by the poplar growers was ascertained
from the selected respondents on various aspects of
production and marketing of poplar.

Acharya’s  Method (MME)
FP  ̧(MC+MM)
Where
FP = Net price received by farmer
MC = Total marketing costs
MM = Total net margins of intermediaries

RESULTSAND DISCUSSION
Marketing Pattern and Marketing Cost

The harvesting period of poplar differs a little. The
cutting of poplars starts from May-June and complete in
July-August. Further there exist only two main channels
of marketing of poplar:
Channei-I: Producer-Commission agents-Consumer
(Industry)
Channel-II: Producer-Pre harvest contractor-Commission
agent-Consumer.

The total cost incurred by the producer /seller was
found to be 79.57 per quintal of produce. The major item
of cost born by producer was commission fees, market
fees, transportation charge and unloading charges. The
highest share in total marketing cost of poplar was

Table 1: Classification of selected poplar growers of
Yamunanagar district
Categories Size holding (ha) Sample farmers (No.)
Small < 2 30
Medium 2-5 28
Large > 5 22
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paid price through contract sale, the share of the producer
further reduce to `670 per quintal or 68.36 percent of
the price paid by consumers due to the 4.70 percent
margins charged by pre-harvest contractor. The
marketing efficiency was observed highest in Channel-I
(2.71) in which producers directly sale the produce to
retailers by eliminating the middlemen in marketing channel
that is, Pre-harvest contractor.
Problems /Constraints in Marketing of Poplar

The farming is gradually becoming more
commercialized with passage of time and advancement
in crop production technology. Now it aims at increasing
per unit productivity of land and other scare farm
resources. In this process the problem faced by farming
community regarding agricultural enterprises has attained
a paramount significance. In agricultural sector of India,
a farmer has to face a number of problems in marketing
of crop as well as in forest crop also.

Most of the poplar growers were not able to sell
their produce direct in market or plywood industries
because lack of knowledge about marketing pattern.
Problem in direct marketing was faced by all the 80
farmers (100.00 per cent) in the study area (Table 4).
High marketing cost per quintal of the produce is another
common marketing problem faced by the poplar grower.
In the study area 100.00 per cent farmers realized this
problem. Poplar price is not fixed by the government and
the farmers do not have the knowledge about the price
of poplar in the market. This problem was faced by 71.25
per cent farmers in the study area.

Due to lack of support price for poplar, farmers
fetch lower price for their produce during the seasonal
gluts and in case when buyer join hands. More than two
third (85per cent) poplar growers faced this problem in
the study area. Malpractices in weighing are also common
practice in the market farmers due to that farmer fetch

Table 2: Marketing cost of poplar in Yamunanagar
district

(`per q)
Items Amount Percent
Commission @ 5% at ad valorem basis 35.98 45.22
Market fee @ 2% at ad valorem basis 14.39 18.08
Transportation charges 22.50 28.28
Loading-Unloading charges 6.70 8.43
Total 79.57 100.00

observed as commission which was (45.22 per cent)
followed by transportation charges (28.28 per cent)
market fees (18.08 per cent) and unloading charges (8.43
per cent) (Table 2).

Table 3: Marketing cos t and margin for poplar in
Yamunanagar market of Haryana
Item Channel-I Channel-II

(` per q) Percent (` per q) Percent
Farmer sale price 795.57 81.58 746.17 76.13
Expenses incurred by
grower/pre-harvest
contractor
Transportation 22.5 2.29 22.5 2.29
Labour charges 6.7 0.68 6.7 0.68
Comission @5% 35.98 3.67 33.55 3.42
Marketing fees @2 14.39 1.46 13.42 1.36
Sub total 79.57 8.11 76.17 7.78
Net price received by
producers 716 73.46 670 68.36

Contractor margins - - 110 11.22
Market cost incurred by
retailer
Labour 5.6 0.57 5.5 0.57
Transportation 19.5 1.98 21.5 2.19
Total 25.1 1.26 27 2.75
Retailer's net margin 159.33 15.85 206.83 21.1
Retailer's sale price/
consumer purchase price 980 100 980 100

Marketing efficiency 2.71 1.59

Table 4: Problems in reference to marketing faced by the
poplar growers in Yamunanagar district of Haryana
Problems/constraints Farmer categories

Small Medium Large Overall
Problems in direct
marketing 30 28 22 80

(100.00) (100.00) (100.00) (100.00)
High marketing cost 30 28 22 80

(100.00) (100.00) (100.00) (100.00)
Price fluctuation 22 20 15 57

(73.33) (71.43) (68.18) (71.25)
Lack of support price 26 24 18 68

(86.67) (85.71) (81.81) (85.00)
Mal practices in weighing 18 16 14 48

(60.00) (57.14) (63.63) (60.00)
Total 30 28 22 80
Figures in parentheses indicate percentage to number of growers in respective
categories in the case of different size groups and to the total number of sample
growers in the case of overall average.

Kumar et al: Marketing behaviour and constraints in marketing of poplar (Poplus deltoids) in Haryana

Marketing Efficiency, Margin and Price Spread
The producer’s share in the price spread, marketing

efficiency,  different costs and margins incurred by
various functionaries involved in the process of marketing
was worked out for two most common prevailing
channels that is, sale through commission agent and sale
through pre harvested contractor in the market and
presented in Table 3. The study indicated that through
direct sale, a net return of `716 per quintal (73.46 per
cent) was received by the producer out of `980 per quintal
paid by the consumer. The major items of the marketing
costs and margins through the channels were retailer’s
net margins of `159.33 per quintal (16.25 per cent), cost
incurred by retailer 25.10 per quintal (1.26 per cent) and
cost incurred by producer 8.11 per cent of the consumers
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less revenue for their produce. In the study area 60.00
per cent of the farmers were not satisfied by the weighing
practices used by commission agent/traders in the market
(Table 4). The same results were also found in the study
of Khandagale1 (2012) and Hansen et al. (1997).
CONCLUSIONS

Poplars have important role in both increasing the
productivity of land and in afforestation program. Poplar
has a rapid growth rate and many clones/varieties can be
economically harvested at short rotation of seven years.
In Haryana, poplars are planted in semi-arid region. High
water table have been found to be quite favorable for
raising poplar plantation in Yamunanagar, Ambala, Karnal,
Sonepat, Panipat and some part of Rohtak district, the
poplar is generally grown on the field borders and also in
line of the field. Only two main channels of marketing of
poplar were prevalent namely such as Channel-I: Producer
to commission agents to consumer (industry) Channel-
II: Producer to pre harvest contractor to commission
agent to consumer. The total marketing cost incurred by
the producer /seller was found to be 79.57 per quintal of
produce. The major item of market cost born by producer
was commission fees, market fees, transportation charge
and unloading charge. As far as the marketing of poplar
is concern, poplar growers were faced problem in direct
marketing, high marketing cost, lack of support price,
price fluctuations and malpractices adopted in weighing

by market functionaries. From the foregoing discussion
it may be concluded that poplar plantation is economically
viable proposition. To make this enterprise more
remunerative, cooperative marketing should be
encouraged. This will increase producer’s share in
consumer’s rupee through elimination of middlemen.
Market infrastructure facilities needs to be established to
avoid distress sale by the producers during the glut in the
market.
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ABSTRACT

Cumin (Cuminum cyminum L) is a seed spice of an annual herb. Analysis of prices overtime is important for formulating a
sound agricultural policy. Fluctuations in market arrivals largely contribute to price instability. Such an analysis is also
useful for farmers in order to decide the optimum time to disposing off their produce to their best advantage. In view of this,
the present study was undertaken by collecting monthly prices of cumin in Mandor (Jodhpur) market of Rajasthan for a
period of 8 years (2008-09 to 2014-15). ARIMA (Box-Jenkins model) was employed to predict the future prices of cumin
in Mandor market. The various forms of ARIMA models viz., ARIMA (1,1,0), ARIMA (1,1,1), ARIMA(0,1,1), ARIMA(2,1,1),
ARIMA(0,1,2) and ARIMA(2,1,0)were tried. The performance of fitted ARIMA model (0,1,2) was examined by computing
various measures of goodness of fi with least  Akaike Information Criteria (1432.46), Schwarz Bayesian Criteria (1439.93)
and Mean absolute Percentage Error (4.56).  Thus, it was the most representative model for the price forecast of cumin in
Mandor market of Rajasthan. The developed model can be used as a policy instrument of the producers and stakeholder.
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ARIMA, cumin, market, price forecast, wholesale price
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INTRODUCTION
India is the foremost country in the production,

consumption and export of spices, and popularly known
as Spice Basket or Home of Spices. About 58.33 metric
tonnes spices were produced from 31.45 lakh ha land in
India during 2013-14 (anonymous, 2014b). The seed
spices are mainly cultivated in Rajasthan and Gujarat.
These states are called as Seed spices bowl of India
accounting for 72 per cent of the total seed spices
production. Cumin is one of the most popular spices. In
India, Cumin is an important commercial crop and has
several medicinal uses as remedy. Its demand is
worldwide.  Cumin is the largest vegetable produced and
consumed not only in India but also in the world. . India
is a major Cumin producing country in the world with
area of 6.90 lakh hectares land with a production of 4.45
lakh metric tonnes in 2013-14 (Anonymous 2014b). The
major cumin growing states in the country are Gujarat,

Rajasthan, West Bangal, Andra Pradesh, Uttar Pradesh
and Punjab. Rajasthan ranks second in the area as well as
production among the cumin growing states in the
country. The area under cumin in the Rajasthan was 4.34
lakh ha with a production of 1.20 lakh metric tones in
2014-15 (Anonymous 2015a).  The main cumin growing
districts of Rajasthan are Jodhpur, Barmer, Jalore, Nagore,
Jaisalmar, Ajmer, Bikaner, Churu, Pali, Sirohi and Tonk.

It is clear that cumin is an important spices
commodity and hence  it would be important to forecast
its price, as this could help the policy makers in coming
up with production and marketing plans to improve the
economy as well as the farmers’ welfare. However, in
India, time series modeling and forecasting in the
agriculture sector is relatively limited. Fatimah and Roslan
(1986) confirmed the suitability of Box and Jenkins (1976)
univariate ARIMA models in agricultural prices
forecasting. It has also been shown (Faimah and Roslan,
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1987) that ARIMA models are highly efficient in short
term forecasting. Mad Nasir et al. (1992) noted that
ARIMA models had the advantage of relatively low
research costs when compared with econometric models,
as well as efficiency in short term forecasting.

For prediction purpose one or both of two types of
models, usually known as structural regression models
and time series models are often used in practice. The
use of structural regression models requires information
about the factors affecting the time series. On the other
hand, time series analysis, especially Box and Jenkins
type ARIMA models, let the data speak for themselves
i.e. the future movement of a time series are determined
using its own present and past value (Box and Jenkins,
1976). Among the stochastic time series models ARIMA
types are very powerful and popular as they can
successfully describe the observed data and can make
forecast with minimum forecast error. These types of
models are very difficult to identify and estimate. They
are also expensive, time consuming and possess a complex
model building mechanism. So far limited work has been
undertaken for forecasting of cumin price in Mandor
market using ARIMA models. Thus, the present study
was undertaken with the objective to develop appropriate
ARIMA models for the time series of cumin price and to
make 6 months forecast for all time series with
appropriate prediction interval.
MATERIALSAND METHODS

Mandor Market in Jodhpur region was purposively
selected for the price forecasting study of cumin (Zeera)
on the basis of first highest cumin arrivals from the
producer farmers in the state. The various price
forecasting Autoregressive Integrated Moving Average
(ARIMA) models were tried to identify the best fit model
for market price of cumin. The secondary data used for
this study was sourced from AGMARKNET database.
This database is under the directorate of Agriculture of
Government of India. The monthly whole sale price data
of cumin in Mandor regulated market for the period from
January 2008 to June 2015 were utilized for model fitting
and data for subsequent period i.e. from July 2015 to
December 2015 were used for validation. The details of
various price forecasting ARIMA models are as follows:
ARIMA Model

Box and Jenkins (ARIMA) model were used to
measure the relationships existing among the observations
within the series. Box-Jenkins time series model written
as ARIMA (p, d, q) was first popularized by Box and
Jenkins (1976). The acronym ARIMA stands for “Auto-
Regressive Integrated Moving Average”. Lags of the
differenced series appearing in the forecasting equation
are called “auto-regressive (AR)” terms, lags of the
forecast errors are called “moving average (MA)” terms

and a time series which needs to be differenced to make
stationary series. This model amalgamates three types of
processes, namely, auto-regressive of order p,
differencing to make a series stationary of order d and
moving average of order d and moving average of order
q. This method applied only to stationary time series data
and if the data are non-stationary, it has to be brought
into stationary by method of differencing i.e. Wt=Yt-Yt-1 .
This series W is called the first difference of Y and the
second difference of the series is Vt= W1 –Wt-1 .The
ARIMA modeling consists of following four operational
steps:

Identification of the model is concerned with
deciding appropriate value of p, d, q, P, D and Q where,

P = order of the non-seasonal AR terms
d = non-seasonal differencing
q = order of the non-seasonal MA term
P = order of the seasonal AR term
D = seasonal differencing
Q = order of the seasonal MA term
Before identifying the model, identify the

characteristics of the time series such as stationary and
seasonality as said above and the same must be removed.
After a time series such as said above and the same must
be removed. After a time series has been stationarized by
differencing, the next step in fitting an ARIMA model is
to determine whether auto regressive (AR) or moving
average (MA) terms are needed to correct any
autocorrelation that remains in the differenced series. Of
course, with software like Statgraphics, you could just
try some different combinations of terms and see what
works best. But there is a more systematic way to do
this. By looking at the autocorrelation function (ACF)
and partial autocorrelation (PACF) plots of the differenced
series, you can tentatively identify the numbers of AR
and/or MA terms that are needed. ACF plot is merely a
bar chart of the coefficients of correlation between a
time series and lags of itself. The PACF plot is a plot of
the partial correlation coefficients between the series and
lags of itself. After identifying the suitable model, the next
step is to obtain the least square estimates of the
parameters such that the sum of squares is minimum.
Estimating the parameters of the Box-Jenkins model is a
quite complicated non-linear estimation problem. For this
reason, using much commercial statistical software like
SPSS, Minitab, etc. were used for the estimation of
parameters. After having estimated the parameters of
tentatively identified AIRMA model, it is necessary to do
diagnostic checking to verify that the chosen model is
adequate. Considerable skills are required to choose the
right ARIMA model. Diagnostic checking helps us to
identify the difference in the model, so that the model
could be subjected to the modification if needed. After
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satisfying about the adequacy of the model, it can be
used for forecasting. One of the reasons for the popularity
of ARIMA modelling is its success in forecasting. In many
cases, forecastings obtained by Box-Jenkins method are
reliable than those obtained from traditional econometrics
modelling.
RESULTSAND DISCUSSION

It can be seen from Table 1 that the value of auto
correlation function (ACF) declined very slowly from
0.855 to 0.070 and as many ACFs were significantly
different from zero and fell outside the 95 per cent
confidence interval, the price of cumin was non-
stationary. The analyses of partial autocorrelation
coefficient and cumin prices are depicted in Table 2. It is
seen from table 2 that the value of partial autocorrelation
function (PACF) declined rapidly after the first lag period
from 0.855 to -0.062, which also indicated the non-
stationarity of the price series. These tables showed that
the autocorrelation and partial autocorrelation functions
at lag 16 were significantly different from zero and fell
outside the 95 per cent confidence interval. Differencing
of cumin price data was done to make the series
stationary. The value of d in the ARIMA model was unity
(1) because the differencing was carried out only once
to arrive at stationary series.

The models as identified above were estimated
through the marquardt procedure using SPSS 7.5 version
of the SPSS package. From the various forms of
following ARIMA models viz: ARIMA (1, 1, 0); ARIMA
(1, 1, 1); ARIMA (0, 1, 1); ARIMA (2, 1,1); ARIMA (0,
1, 2) and ARIMA (2, 1, 0); the best model was chosen
on the basis of least values of Akaike Information Criteria
(AIC) and Schwarz Bayesian Criteria (SBC) (Table 3).
On comparing the alternative models on the basis of
statistics such as Akaike Information Criteria (AIC),
Schwarz Bayesian Criteria (SBC), Mean absolute
Percentage Error (MAPE) and t- value, it was observed
that both AIC (1432.46), SBC (1439.93) and MAPE
(4.56) were the least for ARIMA (0, 1, 2) model from
Table 3.All the coefficients under this model were found
to be statistically significant at 1 percent level of
significance (Table 4).  Hence, ARIMA (0, 1, 2) was the
most representative model for the price of cumin.

The autocorrelation and partial autocorrelation
functions of various orders of the residuals of ARIMA
(0, 1, 2) up to 16 lags were computed and are presented
in Table 5and 6 respectively. The value of ACF and PACF
varied from 0.031 to -0.132 which showed that the
autocorrelation and partial correlation functions at lag 16
were significantly different from zero and fell within the
95 per cent confidence interval.

The results depicted the absence of autocorrelation
as the autocorrelation and partial autocorrelation functions

up to lag fell within the 95 per cent confidence interval.
This proved that the selected ARIMA (0, 1,2) model was
appropriate for forecasting the price of cumin during the
period under study. The post-sample period forecasts for
cumin prices are given in Table 7

In order to check the validity of these forecasted
values, they were compared with the actual values of
prices of cumin during the post-sample forecasted period
i.e. from June 2015 to December 2015 (6 months) which
is shown in Table 7 and Figure I. It was observed that
the percentage difference between forecasted and actual
price of cumin based on ARIMA (0,1,2) model was just
from -0.39 to 8.90 %. This proved that the ARIMA (0,1,2)
model was the best fit model for forecasting the price of
cumin for the Mandor market during the period under
study.
CONCLUSIONS

A time series model accounts for patterns in past
movement of a variable and uses that information to predict
its future movements.  In a sense a time series model is
just a sophisticated model of extrapolation. Time series
data have become very popular to be intensively used in
empirical research and econometricians have recently
begun to pay very careful attention to such data. To select
the best model for a particular time series the latest available
model selection criteria were used. The best model was
chosen on the basis of least value of Akaike Information
Criteria (AIC),Schwarz Bayesian Criteria (SBC) and Mean
absolute Percentage Error (MAPE) from the various
forms of following ARIMA models viz., ARIMA
(1,1,0),ARIMA (1,1,1),ARIMA(0,1,1),
ARIMA(2,1,1),ARIMA(2,1,0) and ARIMA(0,1,2). On
comparing the alternative models, it was observed that
AIC (1432.46), SBC (1439.93) and (4.56) were least for
ARIMA (0, 1, 2) model was considered the most
representative model for the price of cumin in Mandor
market of Rajasthan. The developed model can be used
as a policy instrument of the producers and sellers.
Recommendations
Ø Adequate and continuous efforts should be made to

disseminate the market intelligence and market
information, particularly price forecast to help the
stake holder.
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Table 3: ARIMA models for the price of cumin
ARIMA
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Akaike Information
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2,1,1 1433.75 1443.70
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0,1,2 1432.46 1439.93
AIC=1432.46, SBC=1439.93, MAPE=4.56, MAD=520.79 and
MSE=528145
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Variable Coefficient Standard error t-value p-value
AR1 -.040 0.105 -0.385 .0701
AR2 0.268 0.108 2.475 0.015
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Table 5: Autocorrelation coefficients of residuals of
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15 -0.036 .095 6.065 .979
16 0.069 .095 6.595 .980

Sharma, H. and Burark, S.S. 2015. Bajra price forecasting in
Chomu market of Jaipur district: An Aapplication of
SARIMA Model. Agricultural Situation in India. 71
(11):  7-12.

Sharma, H., Burark, S.S., and Singh, H. 2014. Soybean price
forecasting in Rajasthan: Application of ARIMA Model.
Annals of Agri-Bio Research. 19 (4): 763-768.

Lalang, B., Razali, A.M. and Zoinodin, I-L.J. 1997. Performance
of some forecasting techniques applied on palm oil price
data. Prosiding Institut Stasistik Malaysia: 82-92.

Mad, N.S., Mat, L.R., and Chew, T.A. 1992. An econometric
analysis of cocoa prices: A structural approach. Journal
of Ekonomi Malaysia. 25: 3-17

Paul, R.K., Panwar, S., Sarkar, S.K., Kumar, A., Singh, K.N.,
Farooqi, S. and Choudhary, V.K. 2013 Modelling and
forecasting of meat export from India. Agricultural
Economics research Review. 26 (2): 249-255.

Table 1: Auto-correlation coefficient of cumin price
Lag Auto

Correlation
Standard

Error
Box-Ljung Probabality

1 0.855 .104 68.003 .000
2 0.675 .103 110.863 .000
3 0.560 .103 140.699 .000
4 0.485 .102 163.313 .000
5 0.418 .101 180.340 .000
6 0.339 .101 191.683 .000
7 0.283 .100 199.661 .000
8 0.248 .100 205.878 .000
9 0.215 .099 210.617 .000
10 0.173 .098 213.707 .000
11 0.160 .098 216.400 .000
12 0.159 .097 219.090 .000
13 0.120 .096 220.635 .000
14 0.067 .096 221.118 .000
15 0.062 .095 221.543 .000
16 0.070 .095 222.090 .000

Table 2: Partial auto-correlation coefficient of cumin price
(`)

Lag Auto Correlation Standard Error
1 0.855 .105
2 -0.208 .105
3 0.158 .105
4 0.013 .105
5 -0.003 .105
6 -0.066 .105
7 0.065 .105
8 0.003 .105
9 -0.011 .105
10 -0.037 .105
11 0.113 .105
12 -0.022 .105
13 -0.121 .105
14 -.014 .105
15 0.138 .105
16 -0.062 .105
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Figure 1: Validity of forecasted price and actual price of cumin

Table 7: Post-sample periods forecasting for the cumin price of Mandor market based on ARIMA (0, 1, 2) models
(`q-1)

Variable Cumin price Difference (Forecasted-Actual) Difference in per cent
Actual price Forecasted price

Jul 2015 13033 13530.17 497.17 3.81
Aug 2015 12690 13819.43 1129.43 8.90
Sep 2015 13025 13866.92 841.92 6.46
Oct 2015 13969 13914.41 -54.59 -0.39
Nov 2015 13778 13961.89 183.89 1.33
Dec 2015 13454 14009.38 555.38 4.13

Table 6: Partial autocorrelation coefficients of residuals of ARIMA (0, 1, 2) model for the cumin price
Lag Auto Correlation Standard Error
1 0.031 .106
2 0.000 .106
3 -0.094 .106
4 -0.020 .106
5 -0.017 .106
6 0.023 .106
7 -0.035 .106
8 -0.028 .106
9 0.047 .106
10 -0.123 .106
11 -0.008 .106
12 0.115 .106
13 0.006 .106
14 -0.147 .106
15 -0.015 .106
16 0.100 .106

Verma et al.: Cumin price forecasting in Rajasthan: ARIMA Model
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ABSTRACT

The results revealed that milk production increased with increase in the herd size. The marketed surplus was estimated to
be 64.74, 69.47 and 74.34 per cent of the total milk production on small, medium and large farm size, respectively,
indicating that marketed surplus increases with increase in herd size category. On an average, 26.48, 34.07 and 39.45 per
cent of the marketed surplus was channelized through direct consumers, milk vendors and co-operative societies respectively.
The study brought out that co-operative societies were dominating in the organized sector and as the farm size increased,
the supplies of milk to co-operative societies increased. The producer’s share in consumer’s rupee was the highest (99 %)
in Channel–I (Producer-Consumer). The next best was Channel–II (Producer-Vendor-Consumer) where producer got
(79. 80 %) of consumer’s rupee.

Keywords
Marketing efficiency, channels, price spread, producer’s share
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INTRODUCTION
In agriculture, dairy is the most important subsidiary

occupation. Milk is the widely accepted and used animal
product in India. In India, more than 80 percent of the
cattle production is in rural areas and about 70 percent
of the rural population is contributing toward milk
production. It supplement family income and help in
generating gainful employment in the rural sector
particularly among the landless laborers, small and
marginal farmers, besides providing cheap nutritional food
to millions of peoples. India continues to be the largest
producer of milk in the world (Duhan, 2003). Several
measures have been initiated by the government to improve
livestock, which has resulted in the increase in milk
production significantly to the level of 102.6 million
tonnes at the end of the Tenth Plan (2006-07) as compared
to 53.9 million tonnes in 1990-91. The estimate of milk
production in 2013-14 was 140.00 million tonnes as
compared to 132.50 million tonnes in 2012-13 indicating

growth of 6 percent, whereas annual milk production in
world is about 780 million tonnes in 2013-14 (Anonymous,
2013-14). In India, Punjab is the largest producer of milk
and highest in per capita milk consumption, whereas
Haryana’s per capita milk consumption is 680 gm much
higher to India’s per capita milk consumption that is 281
gms. India ranks first in respect of buffaloes, second in
cattle population in the world. The contribution of milk
alone is `262214.51 crore which is higher than paddy
(`151634 crore), wheat (`99667 crore) during 2011-12.
In Haryana annual milk production is about 70.10 lakh
tonnes in 2012-13 (Anonymous 2012-13).

Generally, the milk producers boil the retained milk
and some part is converted into traditional milk products.
Rest of the milk is sold to milk producers’ cooperative
societies of organized sector, milk vendors, contractors
and halwaies being the part of unorganized sector.The
share of organized sector is still small (15-20 percent)
and large portion of milk marketing is in the hands of
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unorganized sector (Yogi et al., 2007). A good marketing
system reduces the marketing costs, ensures high level
of income to the producers, provide good quality milk at
affordable price to the consumers and minimize the
number of intermediaries.

Economics of milk marketing differ within and
between the regions. Some studies relating to the
economic aspects of milk marketing in different parts of
India have been conducted by Raj (1991), Chauhan and
Sharma (1992), Khatkar et al. (1993), Kushwaha et al.
(1993), Pannu et al. (1993) Singh and Rai (1998) Kalra
et al.(2000), Vedamurthy and Chauhan (2005) and Yogi
et al. (2007).

But a very few studies dealing with economics of
milk marketing have been conducted in Haryana. Lack
of adequate information on structure of milk marketing
felt by the various agencies in Haryana, encouraged the
researcher to undertake the study in Rewari district. The
present investigation was carried out with the specific
objectives to examine the production, consumption and
disposal pattern of milk and to work out the marketing
efficiency of different milk marketing channels.
MATERIALSAND METHODS
Selection of the Study Area

The study was conducted in the Rewari district of
Haryana was selected purposively keeping in view the
convenience in data collection and location closed to
national capital due to which there is competition among
the private agencies for milk collection and distribution.
Multistage random sampling technique was used for
selection of sample.  In the second stage two blocks
namely, Rewari and Bawal were selected randomly form
the sample district. In the third stage from each selected
block two villages were selected randomly.

In this way Karnawas and Devlawas villages from
Rewari block and Salawas and Kathuwas villages from
Bawal block were selected randomly. A sample of 30 milk
producing households was taken from each village. Thus,
total samples of 120 households were drawn for the
present study by personal interview method using a
specially designed and pre-tested schedule.
Analytical Tools
Tabular analysis

Tabular method was used to analyze production,
consumption, marketed surplus and disposal of milk to
different milk marketing agencies by different categories
of households.
Price spread

The economic efficiency of marketing system is
generally measured in terms of price spread of an
agricultural commodity. Smaller the price spread greater
will be the efficiency of marketing system. Price spread

was calculated as the difference between the price paid
by the consumer and price received by the producer
farmer.
Producer’s share in consumer’s rupee

It is the price received by the farmer expressed as
percentage of the retail price. It is calculated as

100









r

f
s P
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where,
Ps = Producer’s share in consumer’s rupee (Percent)
Pf = Producer’s price (`l-1)
Pr = Retail price (`l-1)

Marketing margins and marketing costs
Marketing margins were worked out by taking into

account the profits of the various market functionaries
involved in moving the milk from the initial point of
production till it reaches the final consumer. The costs
involved in moving the milk from the point of production
to the point of consumption, i.e. the cost of performing
the various marketing functions was taken into account.
The market margins and costs may vary and depend on
the number of intermediaries and amount of processing
involved in a marketing channel. The market margins
and costs were estimated as suggested by Acharya and
Aggarwal (2004). Marketing efficiency

The marketing efficiency (ME) of different
marketing channels was worked out by using the
following method.
(a) Shepherd’s Method (ME), (Acharya and Agarwal
2011)

ME= RP/MC
where
RP = Retailer’s sale price or consumer’s purchase

price
MC = Total marketing costs

(b) Acharya’s Method (MME), (Acharya and Agarwal
2011)

FP /(MC+MM)
where

FP = Net price received by farmer
MC = Total marketing costs
MM = Total net margins of intermediaries

(c) Conventional method, (Acharya and Agarwal 2011)
E= [O/I] × 100

where
O = Output is the value added
I = Input is the real cost of marketing
E = Marketing efficiency

RESULTSAND DISCUSSION
Milk production

Average milk production per milch cow and buffalo
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across various categories of household was found 5.80
and 6.36 litres per day, respectively as shown in Table 1.
In different category the production of milk per cow
increased with the size of herd. In small size of herds it
was 5.43 and 6.14 litres per cow per day where as in
large category it was 6.06 and 6.54 litres per day
respectively.

The milk production per cow in different seasons
was almost same except it was a little lower in winter
season while buffalo was higher in winter season and
lower in summer season. The higher production of milk
per buffalo in large category could be due to better feeding
of green fodder and concentrates. In summer season
per cow and buffalo milk production was 6.07 and 5.98
litres per day where as in rainy and winter season it was
5.81, 6.34 and 5.52, 6.77 litres per day, respectively.
The higher production of milk during summer season
could be mainly due to greater percentage of cows in
milk during summers due to calving period.

Singh et al. (2011) have also reported similar finding
while working in Varanasi district of U.P. He observed
that average 3.62 and 5.12 litres of milk per day were
produced from buffalo in small and large category
respectively. In case of cow he observed that average
3.03 and 4.0 litres milk per day produced from large and
small category respectively.
Milk production, consumption and marketed surplus

The result produced in Table 2 revealed that an
average daily milk production in small, medium and large
categories was estimated to be 34.74, 45.91 and 58.84
litres, respectively. On an average, the quantity of milk
produced per day per category was 46.49 litres. It was
from Table 2 further, revealed that as the herd size of
increases, the total quantity of daily milk produced also
increases due to more number of animals in large category.
On an average, daily 32.70 litres of milk in different
categories was sold constituting 70.34 per cent of the
total quantity of milk produced.

In small, medium and large categories, the daily
marketed surplus was 22.49, 31.89 and 43.74 litres which
formed 64.74, 69.47 and 74.34 per cent of total milk
produced in these categories, respectively. On an average
daily consumption of milk was estimated to be 13.79

litres constituted 29.66 per cent of the total quantity of
milk produced. The daily consumption of milk was found
to be 12.25, 14.02 and 15.10 litres which constituted
35.26, 30.53 and 25.66 per cent of their respective
production in small, medium and large categories,
respectively. This finding is in consistent with one made
by Mankar (2003) and contrast with Sharma et al.(1993)
who reported the highest marketed surplus on large herd
size farms.
Disposal pattern of milk

The disposal pattern of milk has been worked out
on different categories of farms and it is shown in Table
3. It was observed that there were three main marketing
channels for the disposal of milk, which was as follows.

I. Producer   Consumer

II. Producer   Milk vendor   Consumer
III.Producer   Co-operative Societies   Milk plant
  Consumer

In the small category the milk sold through Channel-
I, II and III was found to be 6.55, 7.85 and 8.09 litres
which constituting 29.12, 34.90 and 35.97 per cent of
the total milk sold respectively. In the medium category
the milk sold through Channel-I, II and III was found to
be 9.10, 10.02 and 12.77 litres which constituting 28.53,
31.42 and 40.79 per cent respectively.

In the large category the milk sold through channel-
I, II and III was found to be 10.35, 15.55 and 17.84
litres which constituting 23.66, 35.55 and 40.79 per cent
of the total milk sold respectively. There is difference in
the average quantity sold through different channels but

Table 2: Daily milk production, consumption and
marketed surplus on different categories

(Litre per day)
Category Production Consumption Marketed Surplus
Small 34.74 12.25 22.49

(100.00) (35.26) (64.74)
Medium 45.91 14.02 31.89

(100.00) (30.53) (69.47)
Large 58.84 15.1 43.74

(100.00) (25.66) (74.34)
Overall 46.49 13.79 32.7
average (100.00) (29.66) (70.34)
Figures in parentheses are the percentage to the total milk production

Table 1: Average milk production per cow and buffalo
(Litre per day)

Particulars Cow Buffalo
Small Medium Large Overall Average Small Medium Large Overall Average

Rainy season 5.43 5.95 6.05 5.81 6.05 6.45 6.52 6.34
Winter season 5.01 5.65 5.9 5.52 6.57 6.77 6.97 6.77
Summer season 5.87 6.1 6.25 6.07 5.81 5.99 6.15 5.98
Overall Average 5.43 5.9 6.06 5.8 6.14 6.4 6.54 6.36

Kumar et al.: Economic analysis of milk marketing and disposal pattern in Haryana
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it is non- significant. It has been observed that due to
more availability of milk for selling under medium and
large categories the share of Channel-III increases as
compared to Channel-I and Channel-II. The share of
channel-II also increases as compared to Channel-I.
Producer’s share in consumer’s rupee

In Channel-I, producer sold milk to the consumer
directly, so producer received whole amount of
consumer’s rupee. In Channel-II, producer’s share was
79.87 per cent and in Channel-III, producer’s share (71.59
percent) was found lower than other channels. Average
price received by the producer in Channel I, II and III
was `37.41, `33.42 and `36.39 per litre, respectively,
whereas consumer paid `38, `41.83 and `50.83 per litre
in respective channels. The producer’s share in
consumer’s rupee was observed highest (79.87 percent)
in case of channel-II after channel-I. The producer’s
share in consumer’s rupee decreased with the increase
in the number of intermediaries. This finding is in line
with Ahmed et al. (2001).

I (`0.59) in comparison to Channel-II (`8.41) and
Channel-III (`14.44). It can be said that Channel-I was
more efficient as compared to others.

Price spread
It interprets that smaller the price spread higher the

efficiency of marketing system. Table 5 shows that the
price spread in different channels of milk marketing. The
results revealed that price spread was lower in Channel-

Table 3: Disposal pattern of milk per day on different
categories

(Litre per day)
Category Total quantity

sold
Channel-I Channel-II Channel-III

Small 22.49 6.55 7.85 8.09
(100.00) (29.12) (34.90) (35.97)

Medium 31.89 9.1 10.02 12.77
(100.00) (28.53) (31.42) (40.04)

Large 43.74 10.35 15.55 17.84
(100.00) (23.66) (35.55) (40.79)

Overall 32.7 8.66 11.14 12.9
Average (100.00) (26.48) (34.07) (39.45)
Figures in parentheses are the percentage to the disposal pattern of milk
Channel-I: Direct to consumers
Channel-II: Through milk vendors
Channel-III: Through Cooperative societies

Table 4: Share of producer and various agencies in
consumer's price in different channels

(`)
Marketing Agencies Marketing Channels

Channel-I Channel-II Channel-III
Producer’s share 37.41

(98.44)
33.42

 (79.87)
36.39

(71.59)
Milk vendor _ 8.41

(20.13)
_

Cooperative societies _ _ 7.88
 (15.51)

Milk plant _ _ 6.56
(12.90)

Consumer’s price (`) 38 41.83 50.83
46.49 13.79 32.7

average (100.00) (29.66) (70.34)
Figure in parentheses indicate share of milk marketing agencies in
consumer rupee

Table 5: Marketing cost, marketing margin and price
spread in different channels

(`Litre -1)
Particulars Marketing Channels

Channel-I Channel-II Channel-III
Net receipt to producer 37.41 33.42 36.39
Marketing cost 0.59 4.70 9.80
Marketing margin - 3.72 4.63
Consumers price 38.00 41.83 50.83
Price spread 0.59 8.41 14.44

Table 6: Marketing efficiency for different milk marketing channels
Particulars Units Channel-I Channel-II Channel-III
Consumer purchase price(RP) `l-1 38.00 41.83 50.83
Total marketing cost (MC) `-1 0.58 4.70 9.80
Total net margin of intermediaries (MM) `-1 - 3.72 4.63
Net price received by farmers `-1 37.41 33.41 36.39
Value added (1-4) `-1 0.59 8.42 14.44
 Marketing  efficiency
Acharyas Method (MME) 4÷(2+3) Ratio 64.5 3.96 2.52
Conventional Method  (5÷2) Ratio 1.01 1.79 1.47
Sepherds Method (ME) 1÷2 Ratio 65.51 8.90 5.18

Marketing efficiency
The marketing efficiency of different channels is

presented in Table 6. The index of marketing efficiency
worked out for different channel was observed highest
for Channel-I (64.50) indicating that channel-I is more
efficient than that of Channel-II (3.96) and Channel-III
(2.52).

In the case of Channel-III, because of two agencies,
namely cooperative societies and milk plant involved in
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collection and distribution of milk, the efficiency of this
channel was lower. Even though the price paid by the
consumer was highest, the combined margins of two
agencies made this channel less efficient than the Channel-
I and II. This indicates that the marketing efficiency
decreased with the increase in intermediaries in a
marketing channel.
CONCLUSIONS

The study highlights that milk production increases
with increase in herd size category. There is a scope for
increase in marketed surplus by increasing the production
of milk. The unorganized sector was dominating in
procurement of milk with the share of about 65 percent
whereas the organized sector procured only 35 percent
of total marketed surplus. The study pronounced that
milk vendors were dominating in the unorganized sector
and procuring the major channel of milk production. The
vendor exploits the producers by paying them lower rate
of milk and pass on the deteriorated milk to the consumers
at higher price. The producer’s share in consumer’s rupee
was highest and the price spread was observed lowest in
Channel-I. Therefore, Channel-I was considered the best
and this was also supported by the higher index of
marketing efficiency of this channel. The study further
showed that the efficiency of that channel was low in
which the number of intermediaries were more. Hence,
it can be concluded that there is a need to strengthen the
structure of organized milk marketing system to save the
producers from the clutches of intermediaries in order to
stimulate the growth of dairy industry in India.
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ABSTRACT

The marketable surplus is the produce left over after meeting the household requirement. The average family size of above
5 members except medium holdings and average holding of 3.64 ha. The proportion of cultivated land was 92.58 per cent
of total land holding. The production of cereals increased with farm size and the marketed surplus was more than
marketable surplus for marginal and small holdings indicating distress sale more for marginal farms. The marketed
surplus of pulses was more than marketable surplus, may due to sale of farm produce and purchase of dal.
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INTRODUCTION
Marketable Surplus represents the quantity which

the farmer/producer has available with himself for disposal
once the genuine requirements of the farmers family
consumption, payment of wages in kind, feed, seed and
wastage have been met. Marketed Surplus is the quantity
which is marketed by the producer i.e., not only the part
which is available for disposal but that part which is made
available to the market for non-farm rural and urban
population. In most cases the marketed part may be more
than marketable part because out of the marketable part
the farmer may be willing to sell only a part. He may
hoard part of it in anticipation of rising price of the grain
or for some other reasons. In certain cases, marketed
surplus may be greater than the marketable surplus, when
the farmers are driven to distress sales, in the case of a
subsistence farmer who has produced just to meet his
family consumption requirements.

But he may take some portion of his produce to the
market to meet his immediate cash obligations. In such

cases, the marketed surplus released by the farmer will
not be the real one also the portion marketed will be greater
than what he considers marketable because of distress
sales. (Sadhu and Singh, 1983). The information on
market surplus is extensively used by Government
Departments, Ministries and Organizations like the
Department of Statistics, Ministry of Planning and
Department of Agriculture and Cooperation (DAC) in
framing estimates of ‘Net National Product’ of agricultural
sector, consumption, expenditure, savings, capital
formation, supply and demand projections, researchers
etc. Therefore, in this paper, an attempt is made to
compare the marketable and marketed surplus of
foodgrains with following objectives
i. to estimate marketable and marketed surplus of

selected foodgrains in Western Maharashtra and
ii. to estimate farm retention for consumption, seed,

feed, wages and other  payments in kind, etc.,
METHODOLOGY

The data pertaining to the year 2014-15 from the

Indian Journal of Economics and Development
Volume 12 No. 1a: 63-67

April, 2016
DOI: 10.5958/2322-0430.2016.00035.4

www.soed.in



64

Indian J Econ Dev  12 (1a): April 2016

Comprehensive Scheme for Studying the Cost of
Cultivation of Principal Crops in Maharashtra State
sponsored by the Government of India and implemented
by the Mahatma Phule Agricultural University, Rahuri
were used for the present study. The sampling design
adopted was stratified three stage random sampling with
tahsil as primary unit, cluster as secondary unit and the
farm family as an ultimate sampling unit. The information
for the sample of 240 farm families spread over the
Western Maharashtra region of the state was analysed
by making use of tabulation technique. The farm size
groups were marginal (<1 ha.), small (1.01 to 2.00ha.),
semi-medium (2.01 to 4.00ha.), medium(4.01 to
6.00ha.)and large (above 6.00ha.),
For Accounting Purpose we have,
Marketable Surplus = Net availability of the crop in

the year – Retention including
all seed, feed and wastage –
subtracting purchases, distress
sales and repurchases therein.

Marketed Surplus = Net availability of the crop in
the year – retention included
seed, feed and wastage losses
apart from losses at producer
level–purchases+distress sales

Distress sales are included in marketed surplus also
repurchases occurring after distress sales are not

subtracted from net availability (Munish Alagh 2014).
RESULTSAND DISCUSSION

The marketable surplus is the produce left over after
meeting the household requirement which is mainly
determined by the total production and the family size.
Therefore, the family size being a component of market
surplus is given in Table 1 . The family size composition
of sample farms indicated higher proportion of children
(above 60 per cent) with an average family size of above
5 members except medium size holding group.

The farm size is base for agricultural production
and therefore for market surplus. The land holding of
sample farms is shown in table 2. The total holding of
sample farms ranged from 0.93 ha for marginal  to 7.63
ha  for large size group, with an average holding of 3.64
ha. at overall. The proportion of cultivated land ranged
from 92.05 per cent to 94.14 per cent with an average of
92.58 per cent of total land holding.

The production and disposal pattern of cereals is
shown in Table 3. The farm produce of cereals indicated
increasing quantity with farm size for bajra and wheat.
The production of jowar on marginal farm size was higher
than small and semi-medium. Whereas, the paddy
production of semi-medium farm was less than marginal
and small farm size groups. Considering the all cereals
together the increasing production with farm  size was
observed.

Table 1: Family composition of sample in Western Maharashtra
Particulars Size groups Overall

Marginal Small Semi-medium Medium Large
Male 0.98 0.96 0.98 0.96 1 0.98

(18.73) (18.33) (18.58) (21.10) (19.51) (19.25)
Female 1 0.96 0.98 0.96 1 0.98

(19.12) (18.33) (18.58) (21.10) (19.51) (19.25)
Children 3.25 3.31 3.31 2.63 3.13 3.13

(62.15) (63.35) (62.85) (57.80) (60.98) (61.49)
Total 5.23 5.23 5.27 4.54 5.13 5.09

(100.00) (100.00) (100.00) (100.00) (100.00) (100.00)
Figures in parentheses are percentage to the total

Table2: Land use pattern in Western Maharashtra
(ha)

Particulars Size groups Overall
Marginal Small Semi-medium Medium Large

Uncultivated 0.06 0.09 0.18 0.39 0.61 0.27
(6.36) (5.86) (6.09) (7.71) (7.95) (7.42)

Cultivated 0.87 1.44 2.85 4.70 7.02 3.37
(93.64) (94.14) (93.91) (92.29) (92.05) (92.58)

Total 0.93 1.53 3.03 5.09 7.63 3.64
(100.00) (100.00) (100.00) (100.00) (100.00) (100.00)

NCA 0.70 1.25 2.20 3.58 4.82 2.51
GCA 0.84 1.42 2.62 4.02 5.91 2.96
Cropping intensity 118.78 113.52 119.26 112.05 122.64 117.93
Figures in parentheses are percentage to the total
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Table 3: Production and disposal pattern of cereal and pulses
(qfarm-1)

Particulars Size groups Overall
Marginal Small Semi-medium Medium Large

Cereals
Paddy
Previous Stock 0.38 0.28 0.42 0.43 0.47 0.4
Production 1.23 2.11 1.33 2.59 5.67 2.59
Purchase 0.16 0.08 0.09 0.1 0.12 0.11
Consumed 0.65 0.44 0.64 0.6 0.62 0.59
Seed 0.02 0.03 0.02 0.03 0.06 0.04
Sold 0.4 1.23 0.21 1.98 4.58 1.68
Stock 0.71 0.78 0.96 0.51 1.01 0.79
Jowar
Previous Stock 0.8 0.98 1.03 1.76 1.8 1.28
Production 2.19 0.48 1.89 2.25 6.47 2.66
Purchase 1 0.98 1.02 0.99 0.8 0.96
Consumed 1.44 1.42 1.68 2.03 2.08 1.68
Seed 0.07 0.01 0.05 0.18 0.22 0.16
Sold 1.81 0.33 1.31 1.57 4.63 1.93
Stock 0.67 0.68 0.9 1.21 2.15 1.13
Bajra
Previous Stock 0.83 1.06 1.19 1.24 1.55 1.18
Production 0.26 1.01 2.36 2.82 4.48 2.18
Purchase 0.87 0.7 0.54 0.72 1.47 0.86
Consumed 1.4 1.42 1.53 1.6 1.88 1.57
Seed 0.02 0.13 0.1 0.05 0.06 0.07
Sold 0.06 0.42 1.46 1.71 3.8 1.48
Stock 0.46 0.8 1 1.42 1.76 1.11
Wheat
Previous Stock 1.93 2.32 1.67 3.64 3.91 2.89
Production 0.68 4.8 6.14 7.42 18.28 7.46
Purchase 2.52 4.14 4.46 3 4.81 3.93
Consumed 3.38 3.74 4.22 4.73 5.18 4.25
Seed 0.04 1.63 0.3 0.74 2.82 1.1
Sold 0.08 2.69 4.33 3.76 10.89 4.15
Stock 1.62 3.2 3.43 4.83 8.11 4.79

Pulses
Tur
Previous Stock 0.08 0.1 0.51 0.1 0.12 0.18
Production 0 0.44 0.36 1.08 0.95 0.57
Purchase 0.08 0.15 0 0.11 0.15 0.44
Consumed 0.12 0.14 0.2 0.14 0.19 0.17
Seed 0 0.03 0.04 0.04 0.02 0.03
Sold 0 0.41 0.34 1 0.9 0.53
Stock 0.04 0.1 0.28 0.11 0.12 0.46
Gram
Previous Stock 0.09 0.14 0.09 0.23 0.26 0.16
Production 0.38 0.49 1.27 1.51 3.11 1.35
Purchase 0.19 0.12 0.85 0.47 0.43 0.58
Consumed 0.16 0.16 0.39 0.21 0.26 0.24
Seed 0.08 0.1 0.32 0.37 0.3 0.23
Sold 0.34 0.31 1.18 0.88 2.61 1.28
Stock 0.07 0.18 0.32 0.76 0.64 0.35

Waiwal et al.: Market surplus of foodgrains across holdings in Western Maharashtra
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The production of paddy ranged from 1.23 q per
farm for marginal to  5.67 q per farm for large size group
with an average of 2.59 q per farm. The production of
jowar ranged from 0.48 q per farm for small to 6.47 Q/
farm for large size group with an average of 2.66 q per
farm. The production of bajra ranged from 0.26 Q/farm
for marginal to 4.48 q per farm for large size group with
an average of 2.18 q per farm. The production of wheat
ranged from 0.68 q per farm for marginal to 18.28 q per
farmfor large size group with an average of 7.46 q per
farm.

The production of tur ranged from 0.36 q per farm
for semi-medium to 1.08 q per farm for medium size
group with an average of 0.57 q per farm. The production
of gram ranged from 0.38 q per farm for marginal to
3.11 q per farm for large size group with an average of
1.35 q per farm.

The marketed surplus of bajra increased with farm
size, whereas except marginal size group for jowar, semi-
medium holding for paddy and medium holding for wheat
it was increasing with farm size. Generally retention rises
with farm size. In the case of tur retention was marginal
for farmer households. Semi-medium farmers have a
slightly less retention than small farms. Tur dal is an item
of consumption and probably has a high income elasticity
of demand. Large farm households also purchase tur dal
to a larger extent. The farm produce of gram positively
increased with farm size. But the marketed surplus of
small holdings observed less than that of marginal size
groups.

In general the marketed surplus of cereals was more
than marketable surplus (Table 4) for marginal and small
holdings indicating distress sale more for marginal farms.
In case of pulses marketed surplus was more than
marketable surplus for all the size groups. It may be happen
due to sale of farm produce and purchase of dal as small
quantities of processed pulses by almost all sample farms.

CONCLUSIONS
The family size composition of sample farms

indicated higher proportion of children (above 60 per cent)
with an average family size of above 5 members except
medium size holding group. The total holding of sample
farms ranged from 0.93 ha. for marginal  to 7.63 ha. for
large size group, with an average holding of 3.64 ha. at
overall. The proportion of cultivated land ranged from
92.05 per cent to 94.14 per cent with an average of 92.58
per cent of total land holding. The production of jowar
on marginal farm size was higher than small and semi-
medium farm group. Whereas, the paddy production of
semi-medium farm was less than marginal and small farm
size groups.Considering the all cereals together the
increasing production with farm  size was observed.

 The marketed surplus of bajra increased with farm
size, observed with exception of marginal size group for
jowar, semi-medium holding for paddy and medium
holding for wheat. Large farm households also purchase
tur dal to a much larger extent. The farm produce of
gram positively increased with farm size. But the marketed
surplus of small and medium holdings observed less than
that of marginal and semi-medium size groups. In general
the marketed surplus of cereals was more than marketable
surplus for marginal and small holdings indicating distress
sale more for marginal farms. In case of pulses marketed
surplus was more than marketable surplus for all the size
groups. It may be happen due to sale of farm produce
and purchase of dal as small quantities of processed pulses
by almost all sample farms.
REFERENCES
Acharya, S.S. and Agarwal, N.L. 2010. Agricultural Marketing

in India. Oxford and IBH, New Delhi.
Kumar, P. 1999. Marketed surplus of different crops across

farm size: A study in Haryana. Indian Journal of
Agricultural Economics. 54 (4): 500-521..

Munish, A. 2014. Assessment of marketed and marketable

Table 4: Share of marketed and marketable surplus in production
Particulars Size groups Overall

Marginal Small Semi-medium Medium Large
Marketed surplus
Paddy 32.54 58.36 15.65 76.37 80.79 64.96
Jowar 82.58 68.82 69.42 69.91 71.45 72.64
Bajra 24.25 41.41 61.67 60.65 84.92 67.76
Wheat 12.33 56.03 70.48 50.66 59.6 55.6
Cereals 54.12 55.6 62.31 59.81 68.49 62.05
Tur 0 94.05 94 92.4 94.51 93.56
Gram 90.66 64.24 92.19 58.09 83.71 94.66
Pulses 90.66 78.35 92.59 72.43 86.23 94.34
Marketable surplus
cereals 33.36 46.27 74.2 62.65 65.86 62.34
Pulses 5.26 53.97 41.68 70.7 81.1 65.26



67

surplus of major foodgrains in Gujarat. Centre for
Management in Agriculture, Indian Institute of
Management, Ahmedabad: 1-78.

Sadhu, A.N. and Singh, A. 1983. Fundamentals of

Agricultural Economics. Himalaya. 1st Edition: 245-254.
Upender, M. and Thirupathi, C. 1998. Marketed surplus of

paddy: A study at farm level. The Bihar Journal of
Agricultural Marketing. 6 (3): 249-262.

Waiwal et al.: Market surplus of foodgrains across holdings in Western Maharashtra



68

Indian J Econ Dev  12 (1a): April 2016



69

Comparative Economic Analysis of Marketing of Aster in Pune
District

S.D. Patole*, P.P. Pawar, R.B. Choudhari  and D.B. Yadav

Department of Agricultural Economics, Mahatma Phule Krishi Vidyapeeth, Rahuri. District Ahmednagar, Maharashrata-
413722

*Corresponding author’s email: patolesahebrao@gmail.com

Received: February 04, 2016          Accepted:March 20, 2016

ABSTRACT
The prosperity of the cultivators depends not only upon the increased rate of production but also on the method and
efficiency with which they dispose off their produce to their great advantages. The Pune district is selected purposively as
it occupies highest area (900 ha.) under aster in Maharashtra. Total 90 farmers were selected accordingly size group.
Based on findings, it is concluded that the average per quintal cost of marketing was `287.82 and `312.03 in kharif and
rabi season, respectively. Of the total marketing cost, the items such as commission, transport charges and packing
material cost were observed to have higher share in total marketing cost, which accounted for 46.70, 42.36 and 4.60 per
cent, in kharif season while, 46.58, 41.47 and 5.37 per cent in rabi season, respectively. The net price realized by the aster
growers was relatively more in Mumbai market (`3958.35/q.) as compared to Pune market (`3582.77/q.) for the aster
flowers grown in kharif season. Hence, the aster growers may give more preference to Mumbai market for selling the aster
flowers in kharif season. High cost in packaging was major constraints followed by labour problem and time consuming
operation were expressed by 48.88, 45.55 and 22.22 per cent growers, respectively.
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Marketing cost, marketing chennel, price spread
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INTRODUCTION
 The prosperity of the cultivators depends not only

upon the increased rate of production but also on the
method and efficiency with which they dispose off their
produce to their great advantages. The efforts of large
production are fruitful until the produce is marketed
efficiently in better markets. India has a tremendous
potential for agricultural production. Studies  on
marketing    of    flowers  showed   that existing marketing
system is not as it should be, a harmonise interest of the
producers and consumers and thereby to provide an
impetus for sustained growth of flower production. The
system of marketing in India consists of various
malpractices and unauthorized charges for various

reasons which ultimately leads low returns to the
producers. The prices are ruled by demand and supply
forces in market. Under such situations growers are
compelled to accept the prices offered by the traders.
The producers can realize better prices only when the
marketing system as a whole is made effective and
efficient. Therefore, in the present paper an attempt has
been made to estimate marketing cost and the price spread
in marketing of aster.
METHODOLOGY

The Pune district is selected purposively as it
occupies highest area (900 ha.) under aster in
Maharashtra. Total 90 farmers are selected accordingly
size group i.e. 30 farmers in each group.
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RESULTSAND DISCUSSION
Marketing cost and quantity of aster sold through
different marketing channel

The information on the size groupwise per quintal
marketing cost and quantity of aster sold through different
marketing channels is depicted in Table 1 for kharif and
rabi aster, respectively.

In the case of Channel-I, Mumbai market (69.70 to
75.23 per cent) was mostly preferred by all the size groups
than Pune market (18.98 to 20.44 per cent). The maximum
quantity of aster was sold in Mumbai market by large
size group (75.23 per cent) followed by medium (74.02)
and small (69.70 per cent) size group respectively. At the
overall level, quantity sold through Pune market was 19.77
per cent. Quantity of aster marketed through Channel-II
i.e. directly to the consumer was more in small size group

(11.32) followed by medium (6.21 per cent) and large
(4.33 per cent) size groups. It is clear that, channel I is
the main marketing channel for aster in the study area.
The per quintal marketing cost was worked out for small
size group (`271.99), medium (`286.00) and large
(`291.05) size groups. At the overall level the per quintal
marketing cost was `283.02.

In case of Rabi Aster it is noted that Channel-I (Pune
and Mumbai market) was mostly preferred Channel
through which 84.37 per cent of total produce was
marketed at the overall level. In the Channel-I, Mumbai
market shared 66.05 per cent which is more than Pune
market (18.32 per cent). In Pune market, maximum
quantity of aster sold by small size group (22.72 per
cent) followed by medium (17.97 per cent) and large
(14.66 per cent) size groups respectively. In the case of

Table 1: Marketing cost and quantity sold of kharif aster and rabi aster
Particulars Kharif aster Rabi aster

Small Medium Large Overall Small Medium Large Overall
Channel-I
Pune 18.57 19.01 22.64 20.08 22.17 18.83 15.79 18.93

(18.98) (19.77) (20.44) (19.77) (22.72) (17.97) (14.66) (18.32)
Mumbai 68.17 71.14 83.3 74.2 62.47 68.74 73.54 68.25

(69.70) (74.02) (75.23) (73.07) (64.05) (65.61) (68.27) (66.05)
Channel-II
Local 11.06 5.97 4.79 7.27 12.91 17.2 18.39 16.16

(11.42) (6.21) (4.33) (7.16) (13.23) (16.42) (17.07) (15.63)
Total 97.8 96.12 110.73 101.55 97.55 104.77 107.72 103.34

(100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00)
Per qtl. marketing cost 271.99 286.02 291.05 283.02 300.89 293.24 293.03 295.72
Figures in parentheses indicates the percenatge to the total

Table 2: Marketing cost of kharif aster and rabi aster
(`q-1)

Particulars Kharif aster Rabi aster
Small Medium Large Overall Small Medium Large Overall

Packing charges 12.4 12.8 14.55 13.25 15.19 12.9 22.2 16.76
(4.42) (4.49) (4.79) (4.60) (4.96) (4.39) (6.61) (5.38)

Filling 3.4 3.6 3.99 3.66 3.65 3.9 3.98 3.84
(1.21) (1.26) (1.34) (1.27) (1.19) (1.33) (1.19) (1.23)

Levi 4.2 4.45 4.4 4.35 5.8 5.68 5.78 5.75
(1.50) (1.56) (1.48) (1.51) (1.89) (1.93) (1.72) (1.84)

Transport 120.15 122.18 123.42 121.92 130.22 125.8 132.15 129.39
(42.81) (42.84) (41.47) (42.36) (42.54) (42.77) (39.36) (41.47)

Hamali 6.9 6.78 7.1 6.93 7.32 7.3 7.48 7.37
(2.46) (2.38) (2.38) (2.41) (2.39) (2.48) (2.23) (2.36)

Tolai 3.1 3.2 3.6 3.3 3.5 3.3 3.9 3.57
(1.10) (1.12) (1.21) (1.15) (1.14) (1.12) (1.16) (1.14)

Postage 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Commission 130.5 132.15 140.56 134.4 140.5 135.26 160.25 145.34
(46.50) (46.34) (47.23) (46.70) (45.89) (45.98) (47.73) (46.58)

Total marketing cost 280.66 285.17 297.63 287.82 306.19 294.15 335.75 312.03
(100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00)

Figures in parentheses indicates the percenatge to the total
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Channel-II (Producer-Consumer) maximum quantity of
produce was sold by the large size groups (17.07 per
cent) followed by medium and small (16.42 and 13.23
per cent) size groups, respectively. It is clear that the
Mumbai market was the most sought market as 66.05
per cent of the farmer sold their aster flowers through
this market (Channel-I) followed by Channel-II (15.63%).
The per quintal marketing cost was highest in small size
group (`300.89). In case of medium and large size groups
the per quintal marketing cost was more or less the same
i.e. `293.24 and `293.03, respectively At the overall level,
it was `295.72  per quintal.
Marketing Cost of Aster

Cost of marketing affects the producer’s net share
in consumers rupee. An attempt has been made to work
out item-wise per quintal cost of marketing in different
size groups  in the study area for kharif and rabi season
aster and the same is presented in Table 2.

It is revealed from the Table 2 that at the overall
level, the average per quintal cost of marketing was
`287.82 and `312.03 in kharif and rabi season,
respectively. Of the total marketing cost, the items such
as commission, transport charges and packing material
cost were observed to have higher share in total marketing
cost, which accounted for 46.70, 42.36 and 4.60 per
cent, in kharif season while, 46.58, 41.47 and 5.37 per
cent in rabi season, respectively.

The remaining part of marketing cost constituted
hamali, levi, filling, tolai and postage accounting to 2.41,

1.51, 1.27 and 1.15 in and 0.003 per cent in kharif season
while in rabi season corresponding magnitudes were 2.36,
1.84, 1.23 and 1.14 and 0.003 per cent, respectively.
Marketing Cost in Different Markets and Marketing
Channels

From the Table 3  it is revealed that in kharif season,
the average marketing cost in Channel-I and Channel-II
were `289.97 and `30.10 respectively. In Channel-I, the
average cost of marketing in Mumbai market (`312.46)
was higher than Pune market (`267.48) mainly due to
higher transportation and commission charges in Mumbai
market.

In Channel-II, marketing cost is very low because
no intermediaries in between producer and consumer as
the produce directly sold in local market. It is revealed
from the Table 3 that in rabi season, the marketing cost
in Channel-I and Channel-II were `328.32 and `30.10,
respectively. In case of Channel-I, the marketing cost in
Mumbai market was higher (`357.47) than in Pune
market (`299.18) due to more commission and
transportation charges in Mumbai market. In the case of
Channel-II, the average marketing cost was lower than
Mumbai and Pune market because it is sold in local market
directly by the  producer to the consumer.
Price Spread in Marketing of Aster

As discussed earlier, aster flower pass through
different intermediaries in the journey from farm to the
final consumers. The intermediaries render some services
with a view to earn profit. The high margin of

Table 3: Marketing cost of kharif aster and rabi aster in different markets
(`q-1)

Particulars Kahrif aster Rabi aster
Channel I Channel II

local
Channel I Channel II

localPune Mumbai Overall Pune Mumbai Overall
Packing charges 13.6 15.11 14.35 10.7 16.73 18.2 17.46 11.2

(5.08) (4.84) (4.95) (35.55) (5.59) (5.09) (5.32) (37.21)
Filling 3.6 3.7 3.65 3.2 3.2 3.5 3.35 3.4

(1.35) (1.18) (1.25) (10.24) (1.07) (0.98) (1.02) (11.30)
Levi 4.6 4.8 4.7 - 4.52 4.3 4.41 -

(1.72) (1.54) (1.62) (1.51) (1.20) (1.34)
Transport 95 125 110 14 115 160 137.5 13

(35.52) (40.00) (37.93) (46.01) (38.44) (44.76) (41.88) (43.20)
Hamali 6.95 7.9 7.43 2.2 7.8 7.3 7.55 2.5

(2.60) (2.53) (2.56) (8.20) (2.61) (2.04) (2.30) (8.20)
Tolal 3.6 3.8 3.7 - 3.8 3.95 3.87 -

(1.35) (1.22) (1.28) (1.27) (1.11) (1.18)
Postage 0.01 0.01 0.01 - 0.01 0.01 0.01 -

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Commission 140.12 152.14 146.13 - 148.12 160.21 154.17 -

(52.38) (48.68) (50.40) (49.51) (44.82) (46.96)
Total marketing cost 267.48 312.46 289.97 30.1 299.18 357.47 328.32 30.1

(100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00)
Figures in parentheses indicates the percenatge to the total

Patole et al.: Comparative economic analysis of marketing of aster in Pune district
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intermediaries is an indicator of the inefficiency in the
marketing system. Such system invariably reduce the
share of profit of the producer in the price paid by the
consumer. The marketing cost and margin of various
intermediaries involved in the aster marketing has been
worked out and are presented in Table 4. It is revealed
from that the producer’s share in consumers rupee worked
out to 73.46 and 74.22 per cent in Mumbai and Pune
market respectively, with a margin of commission agents
and retailers in Mumbai and Pune market to 7.93 and
6.38 and 1.27 and 1.56 per cent, respectively in harif
season. It is also seen form the table that the marketing
expenses incurred by the producer in Mumbai and Pune
market were 5.80 and 5.54 per cent respectively of the
price paid by the consumer.

The cost and margin of each intermediary in Mumbai
and Pune market were worked out for rabi season and
depicted in the Table 4. From the table it can be revealed
that the per quintal net price realized by the aster growers
ranged from `3761.42 to `3903.33 in Pune and Mumbai
market. The higher net price received in Mumbai market.
The producers share in consumer rupee was 72.04 and
73.91 per cent in Mumbai and Pune market, respectively.
The margin of commission agent and retailers were 7.86
and 6.38 and 1.84 and 1.51 per cent of the price paid by
the consumer in Mumbai and Pune market respectively.

From above discussion, it can be concluded that
upto 27 per cent share of consumer’s rupee was galloped
by the market intermediaries in the marketing of aster

flowers. The net price realized by the aster growers was
relatively more in Mumbai market (`3958.35 q-1) as
compared to Pune market (Rs. 3582.77 q-1) for the aster
flowers grown in kharif season. Hence, the aster growers
may give more preference to Mumbai market for selling
the aster flowers in kharif season.
SUMMARYAND CONCLUSIONS

Based on findings, it is concluded that the average
per quintal cost of marketing was `287.82 and `312.03
in kharif and rabi season, respectively. Of the total
marketing cost, the items such as commission, transport
charges and packing material cost were observed to have
higher share in total marketing cost, which accounted
for 46.70, 42.36 and 4.60 per cent, in kharif season while,
46.58, 41.47 and 5.37 per cent in rabi season, respectively.
The net price realized by the aster growers was relatively
more in Mumbai market (`3958.35 q-1) as compared to
Pune market (`3582.77 q-1) for the aster flowers grown
in kharif season. Hence, the aster growers may give more
preference to Mumbai market for selling the aster flowers
in kharif season. High cost in packaging was major
constraints followed by labour problem and time
consuming operation were expressed by 48.88, 45.55
and 22.22 per cent growers, respectively.
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ABSTRACT
Four marketing channels were identified through which the marketing of grapes was carried out. In case of adopters more
than 74 per cent of the total produce was sold through Channel I: (Producer - Co-operative marketing society - MAHAGRAPE
- Supplier of supermarket - Retail shop of supermarket - Consumer) i.e. Export market. In case of non-adopters 63 per cent
of total produce was sold through Channel IV: (Producer - Fruit trader - Retailer - Consumer) i.e. On farm sale. For
adopters the average per quintal cost of marketing in export market was `5106.34 and for non-adopters the overall
(Distant market, Local market and On farm) per quintal cost of marketing for domestic market was `1463.13 only. For
adopters the per quintal net price realized in export market was `4697.03 and for non-adopters in domestic market it was
`3023. The per kilogram margin of all intermediaries was `7.39 for export market. In Indian and Local markets it was
`6.14 and ``5.98. In domestic market for channel-II the overall price received by the producer in Indian market was
`52.71. The per kilogram price incurred by producer was `23.70. In Channel-III and Channel-IV the price received by
producer was `47.16 and `34.00 respectively and the cost incurred by the producer was `16.72 and `3.47, respectively.

Keywords
Export, good agricultural practices, grapes, import
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INTRODUCTION
India is the second largest producer of fruits as it is

endowed with varying climatic condition in different
regions of the country. Cultivation of the fruit crops
contributes to the health, happiness of the people and
prosperity of the nation, the standard of living of people
is often judged by the production and per capita
consumption of fruits. The well-established orchards can
offer better yield as compared to other agronomical crops.
Fruit growing is one of the important branch of diversified
farming. The nutritive value and high income earning
potential of fruits, importance was given to fruit
cultivation in the agricultural planning.

Grape (Vitis Vinifera L) being highly nutritious crop
attracted large scale attention. It is commercially vital

fruit crop with varied processing uses. Grapes though
being grown across the country, however, have been
commercially more exploited in the Maharashtra in
general and Western Maharashtra in particular. Grape
fruits are very nutritious containing 15-25 per cent
carbohydrates, 0.001-0.01 per cent minerals and 75-85
per cent water. Fresh grape contain many vitamins. Fairly
good amount of vitamine ‘A’ is present which retain in
dehydrated grapes; also it is one of the most delicious,
refreshing and nourishing fruit. Riped grape fruits are
easily digestible. They can be consumed in many forms
such as, fresh grapes, resins, juice and wine. Grape juice
is nourishing thirst quencher, a stimulant to the kidneys
and acts as a laxative. The principal product made from
grapes is wine. Table purpose grapes must have an
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attractive appearance, good eating quality, good shipping
and storage quality.

India has achieved the highest productivity of 20 t/
ha in the production of table grapes. Presently in India 78
per cent of grape is used for table purpose; nearly 17.20
per cent is dried for raisin production while 1.5 per cent
is used for juice and 0.5 per cent for manufacturing wine.
Though this fruit is processed to the large extent relative
to other fruit in the country, the processing of these fruit
in our country is very less compared to traditional grape
growing countries in the world, where more than 80 per
cent of the produce is processed in the form of wine,
raisin and juice. Except raisins, the various forms of the
processed product that could be prepared from grape or
may have grape as a component are wine, juice, squash,
jam, jelly, vinegar, pickles, chocolates, tartaric acid, oil,
cattle feed, tannin etc. However, the processed product
viz., wine, raisin and grape juice are the most popular
products from the grape all over the world.

Though grape line industry is yet to make its
presence felt, table purpose marketing is widely practiced
in this region and many studies relating to the grapes
have been carried out. However, the studies covering
marketing with good agricultural practices observe to be
less. Thus, under this pretext, the present investigation
on marketing practices, marketing cost and price spread
in marketing of grapes in the selected markets has been
carried out.
METHODOLOGY

Grape is one of the most important fruit crop grown
in Maharashtra. Especially Sangli district is well known
for grape growing from Western Maharashtra of the state.
Therefore, this district was selected purposively for the
present study. The highest acreages under grape
cultivation tahsils viz: Tasgaon and Palus were selected.
For the selection of villages, three villages from each tahsil
having more acreage under grape cultivation by adopting
Good Agricultural Practices (GAP) on large scale were
selected for the study.

The list of grape growers was prepared by grouping
the grape growers on the basis of adopters i.e. those
followed GAPs and non-adopters, those did not follow
GAPs. From the list 12 grape growers, 6 from each group
were randomly selected from each village. Thus, in all
from each village, 72 farmers were selected for study
comprising of 36 farmers i.e. Adopters and 36 farmers
i.e. non-adopters.

The marketing efficiency of various markets was
worked out by modified method as suggested by Acharya
and Agrawal (1999) and was calculated as,

MME = [RP – (MC + MM)] – 1
where,
MME = Modified measure of marketing efficiency

RP = Price paid by consumer or retailer’s sale price
MC = Total marketing cost and
MM = Net market margin

To work out marketing cost and price spread the
data obtained for the year 2011-12. The data was analysis
with the help of simple tabular method of analysis to work
out per unit cost of marketing and price spread in the
marketing of grape in selected market.

The following formulae was used

handledproduce theofQuantity
 valuepurchaseTotal- valuesaleTotalmargingrossAverage 

Absolute margin = PR- (Ppi+Cmi)

Ri

mipiRi

P
)C(PP

marginPercentage




where,
PRi = Total value of receipts (sale price)
Ppi = Total purchase price of good
Cmi = Cost incurred in in marketing

RESULTSAND DISCUSSION
Methods and Practices in Marketing of Grapes

The grape growers from Tasgaon and Palus tahsils
have formed co-operative marketing societies which are
now in operation and exporting the grapes to European
Countries. These societies besides providing insecticides/
pesticides and growth regulators schedule and supervision
also arrange for the transport and sale of grapes of
members in the export markets. Some of the producers
themselves have sold their grapes in Karandies in near-
by markets viz., Pune and Mumbai. The hundekari
provides packing material and transport facilities to the
farmer and send the produce to Delhi and Coimbatore
markets. The traders from Karnataka, Mumbai, Tamil
Nadu, Andhra Pradesh, Kerala and Goa purchase the
grapes on the farm itself. They provide Karandis/Boxes
and labour for harvesting and packing. The rate per box
is finalized and payment is made to the producer on spot.

The harvesting of grapes commences from the
beginning of January and continues upto the end of
March. For export of grapes, the harvesting is done during
5th to 20th February. The packing material is provided by
the ‘MAHAGRAPE’. The produce is assembled at the
cold storage unit. On fulfilling the capacity of one
container the secretary of society informs to the office
of ‘MAHAGRAPE’ at Pune for providing container.
Before packing the boxes on a pallet, code numbers are
given on each box. These code numbers include the
storage code number, grower code, date and month of
packing.
Marketing Channels

The consumers always prefer fresh grapes. To
meet this and to fetch good prices it becomes necessary
to reach the grape as quickly as possible to the consuming
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centre. It mostly depends on the type of marketing
channel indicates how the produce passes through
different agencies from producers till it reaches to the
final consumer. The following marketing channels were
observed.
1. Channel – I (Export market)
Producer – Co-operative marketing society –
MAHAGRAPE – Supplier of supermarket – Retail shop
of supermarket – Consumer.
2. Channel – II (Domestic market)
Producer – Hundekari – Wholesaler – cum – commission
agent - Retailer – consumer.
3. Channel – III (Near by market)
Producer–Commission agent–Wholesaler–Retailer –
Consumer.
4. Channel – IV (On farm sale)
Producer-Fruit trader-Retailer-Consumer.

The similar types of channel were found by
Desphande (1992).
Production and Marketed Quantity of Grapes

The details of average production and disposed
quantity of grapes are presented in Table1.The production
data are presented in quintals in Tasgaon and Palus tahsils
for adopters and non-adopters of GAP separately. As
regards the total production adopters of GAPs leads
quantity (7767.62 qtl.) followed by non-adopters (4837.54
qtl.). The per cent share of marketed quantity was also
more (65.35 per cent) in adopters than non-adopters
(60.21). The proportion for home consumption and gratis
was more or less similar in both cases and it ranged
between 0.27 and 0.30 per cent.

Proportionate share of processed grapes was higher
to the produced quantity. It was 33.24 and 38.01 per
cent, respectively. The losses due to pests and disease
were more in case of non-adopters (1.19 per cent) than

adopters (0.85 per cent). The similar conclusions were
drawn by Kamble (2001).
Selling of Grapes in Different Markets

The sample grape growers marketed their produce
in various markets in the country and abroad. The total
quantity marketed in different market is given in Table 2.
The adopters (followers of good agricultural practices)
sold 74.60 per cent grapes through ‘MAHAGRAPE’ in
the export market that is European countries.

Table 1: Disposal quantity of grapes by sample grape
growers

 (q)
Particulars Adopters Non-adopters
Total produced quantity 7767.62 4837.54

(100.00) (100.00)
Marketed quantity 5076.14 2912.63

(65.35) (60.21)
Used for home consumption 22.53 14.51

(0.29) (0.30)
Given of gratis 20.97 14.02

(0.27) (0.29)
Used for processing 2581.96 1838.74

(33.24) (38.01)
Loss due to pests and diseases, etc. 66.02 57.57

(0.85) (1.19)
Figures in the parentheses indicate the percentage to the total quantity
produced

Table 2: Quantity of grapes sold in different markets
Market Adopters Non-adopters
Export 3786.66 -

(74.60)
Domestic markets
i  Pune 346.34 351.55

(6.82) (12.07)
ii  Mumbai 310.69 272.04

(6.12) (9.34)
iii  Delhi 368.16 209.42

(7.25) (7.19)
iv  Coimbatore 264.29 240.58

(5.21) (8.26)
Subtotal - 1073.59

(36.86)
On farm sale
Private traders - 1841.95

(63.24)
Total quantity marketed 5076.14 2912.63

(100.00) (100.00)
Figures in the parentheses indicate the percentage to the
marketed quantity

It is revealed from table that 63.24 per cent of the
produce was sold to the fruit traders on the farm itself
by non-adopters indicating the important role played by
these traders in selling of grapes. The proportionate
quantity sold in boxes through hundekari to distant market
Delhi and Coimbatore was 7.25 and 5.21 per cent,
respectively by adopters and 7.19 and 8.26 per cent by
non-adopters. The selected cultivators also sold their
produce in Karandies /boxes to the nearby markets like
Pune and Mumbai. Their proportionate share was 6.82
and 6.12 per cent in case of adopters and 12.07 and 9.34
per cent in case of non-adopters, respectively.
Marketing Cost for Export of Grapes

To estimate the per quintal cost of selling grapes in
export market, the information was collected from the
grape growers who have followed the good agricultural
practices. The grapes were exported to United Kingdom
and Southern markets.
Marketing function involved in export marketing

In the case of grape export, grading, packaging,
pre-cooling and cold storage operations are the most
important functions performed.

Shinde et al.: Marketing of grapes with special reference to good agricultural practices (GAP) in Sangli district
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Grading
Grading is carried out with utmost care based on

colour of berries (greenish), Size of berry (16-18 mm or
more in diameter), T.S.S. (18 degree brix), weight of a
bunch (400 gm or more) and zero residue of pesticides
and insecticides.
Packing

The bunches are packed very systematically and no
space is left in between two bunches. The bunches are
so arranged in box that only berries are seen and no stalk
or part of stalk is generally visible. The bunches are of
uniform size having weight of about 400 gm or more
than 400 gm of each bunch. The packing material used
by the grape growers consists of corrugated fibre box,
grape guard paper, tissue paper cuttings, plastic pouch,
air bubble sheet, etc. Packing is generally done at pre-
cooling center. Grapes are packed in 5 kg corrugated
fibre boxes.
Pre-cooling and cold storage

The harvested produce is brought at the pre-cooling
center within 2-4 hours. Pre-cooling is done with 95 to
98 per cent relative humidity. After the pre-cooling, the
grape boxes are shifted in cold storage where the
temperature is maintained at 0 to 50 C. When the load of
container is ready, the container with the cold storage
facility is transported to the port.
Per Quintal Cost of Marketing of Exported Grapes
(Channel -I)

The itemwise per quintal marketing cost incurred in
exporting the grapes to United Kingdom is given in Table
3. It is seen from the table that the per quintal cost of
marketing grapes to United Kingdom worked and the items
constituting total cost, the transport cost from Mumbai
to United Kingdom constituted 46.35 per cent followed
by cost on packaging material 24.22 per cent and pre-
cooling and cold storage charges (10.73 per cent). Cost
incurred on export duty and commission constituted `7.95
and `7.29, respectively.
Per Quintal Cost of Marketing in Domestic Markets
(Channel- II and III)

The grapes were sold in 4 domestic markets. The
samples cultivators sold their produce through hundekari-
commission agents to Delhi, Coimbatore markets.

The marketing cost was more in Delhi market
(`4089.20) than Coimbatore market (`3902.6). The
commission charges were `887.36 in Delhi market and
882.77 in Coimbatore market. The selected farmers also
sold their produce in boxes in Mumbai and Pune market
and per quintal marketing cost was `3980.16 and
2786.70, respectively.

The commission charges were more in Mumbai
market (`1014.54) than Pune market (`853.01). The
overall per quintal marketing cost in Indian and local

market was `3995.9 and `3383, respectively. The similar
conclusions were drawn by Gawade (2000).
Per Quintal Net Price realized in Different Markets

The average net price realized for grapes in different
market by the sample farmers is presented in table 4.
The average per quintal net price realized in export market
was `4697.03 for adopters (followers of GAPs). In
case of non-adopters, the per quintal net price realized
was highest for on farm sale (`3124.16) followed by
local market (`3043.80) and Indian market (`2901.34).
Marketing Costs, Market Margins and Price Spread
in Export Market

Price spread refers to the difference between
the price paid by the consumer and the price received by
the producer for an unit quantity of farm produce. Price
spread consists of marketing cost and margins of the
intermediaries which ultimately determines the overall
efficiency of marketing system. Since, the bulk of the
produce was sold through Channel-I. It was therefore

Table 3: Per quintal marketing cost of exported grapes
Particulars Price in UK

(`)
Labour charges for grading (farm and at pre-cooling
centre) and packaging

175.15
(3.43)

Transport charges from farm to pre-cooling centre 37.28
(0.73)

Loading and unloading charges 83.23
(1.63)

Packaging material
 i.   Corrugated box 650.55

(12.74)
 ii.  Butter paper, paper  cutting and tape, etc. 44.94

(0.88)
iii.  Grape guard paper 106.21

(2.08)
iv.  Plastic pouch and air bubble sheet 139.4

(2.73)
Sub-total (1 to 4) 1236.76

(24.22)
Pre-cooling and cold storage charges 547.91

(10.73)
Transport from pre-cooling centre to port 176.68

(3.46)
Transport from Mumbai to U.K. 2214.11

(43.36)
Export duty 405.95

(7.95)
Commission 372.25

(7.29)
Surcharge of co-operative marketing society 152.68

(2.99)
Total marketing cost 5106.34

(100.00)
Figures in the parentheses indicate the percentage to the total
marketing cost
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considered for analysis of price spread. Agencies in
Channel-I were co-operative marketing society -
MAHAGRAPE – supplier of supermarket /wholesaler –
retail shop of supermarket – consumer.

The average per kilogram consumer price was
112.26 in export market. The grape growers incurred
the marketing cost to the extent of 45.48 per cent. The
grape growers’ net share in the consumer’s rupee turned
out to be 41.84 per cent. The share of co-operative
marketing society and MAHAGRAPE in consumer’s price
was nearly 91.51 and 94.93 per cent, respectively. The
per cent share of retailer’s margin and supplier of
supermarket was 1.05 and 1.98, respectively.
MAHAGRAPE the co-operative marketing organization
supplied the packing material, container material and
transport upto Mumbai for export. The cost of these
materials was recovered after the marketing of grapes.

From the forgoing discussion it would be concluded
that, the per kilogram margin of all intermediaries was
7.39. There is a great scope for increasing the producer’s
share in consumer’s rupee; it may not be possible to pass
on all the margins to the producers that arise in marketing
of grapes.
Marketing Cost, Market Margin and Price Spread
in Domestic Markets

In channel-II (Producer – Hundekari-Wholesaler -
cum -Commission agent - Retailer -Consumer) the overall
price received by the producer in Indian market was
52.71. The per kilogram price incurred by producer was
23.70. In  Channel-III (Producer–Commission-agent–
Wholesaler–Retailer – Consumer) and Channel-IV
(Producer-Fruit trader-Wholesaler–Retailer-Consumer)
the price received by producer was  47.16 and  34.00,
respectively and the cost incurred by the producer was
`16.72 and `3.47, respectively. In Channel-II, the per
kilogram cost incurred by the hundekari and wholesaler
in domestic market was `3.85 and `3.65 and its share
in consumer’s price was 8.80 per cent.

The per kilogram consumer’s price in Indian and
local market was `59.05 and `50.93 respectively. The
total cost incurred by all intermediaries in Indian and local
market was  5.19 and  2.41, respectively and total margin
of all intermediaries was `6.14 and `5.98 in Indian and
local market, respectively. In Channel IV, the total cost
incurred by all intermediaries and margin was `2.66 and

`4.64, respectively. Similar type of result was concluded
by Sreenivasa et al. (2007)
CONCLUSIONS

There are several marketing channels in grape
marketing. Four marketing channels were identified of
which channel I found most common one in case of
adopters (74 per cent produce) and channel IV for non-
adopters (63 per cent produce). For adopters the average
per quintal cost of marketing in export market was
`5106.34 and for non-adopters the overall per quintal
cost of marketing in domestic market was `1463.13
only. For adopters the per quintal net price realized in
export market was `4697.03 and for non-adopters in
domestic market it was `3023. The packing material,
transportation and commission charge was constituting
nearly 72 per cent for export market and 86 per cent for
domestic market.
Policy Implications

Development of market intelligence and marketing
information system for reaping the benefits of higher
prices, there has to be expansion of well equipped market
information dissemination system, whereby individual
exporters, export organizations and other organizations
get quickly, reliable, and accurate information of prices,
demand, supply and their forecasts, etc. in domestic as
well international markets.The average per kg prices
realized for export of grape were higher than that in
domestic markets, indicating the need for promotion of
export of grape and other fruits. Therefore, export
promotions through MAHAGRAPE, Maharashtra State
Agricultural marketing Board, Agricultural & Processed
Food Products Export Development Authority (APEDA)
needs to be strengthened.
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ABSTRACT
The study results concluded that the percentage use gap was maximum in manure, seed, potasium and human labour as
compared with the recommendation of agricultural universities. For the state as a whole, the per hectare Cost 'C' was
worked out to `68505.21, `72159.98  and `70039.81 and `70471.44 for small,  medium, large size group  of holdings and
at overall level, respectively. The B:C ratio was found maximum in medium size group (1.07), whereas at the overall level,
it was 1.06. The maximum cost and profit was observed in large size group only. Local trader is the most important agency
or intermediary through whom 81 to 98 per cent cotton in different villages pass.
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INTRODUCTION
Cotton, the king of fibers is often quoted as ‘White

Gold’ because of its higher commercial values. Cotton,
cotton yarn, cotton fabrics and garments have substantial
demand in the global market. Cotton is being cultivated
in more than 80 countries in the world of which the top
five countries are producing about 78 per cent of cotton
Viz; China (27.10 per cent), India (21.83 per cent), United
States (12.67 per cent), Pakistan (8.58 per cent) and Brazil
(7.52 per cent).  (Anonymous,2011). The cotton yields
in the country is hardly one-third to that of China and
little over 40 per cent that of USA (Table 1). But India
still has to go a long way to catch up with the World
average yield of 754 kg per hectare as of 2012-13. India’s
yield position as of today is only 482 kg per hectare,
whereas, it was 1326, 1446, 856 and 721 kg per hectare
in China, Brazil, USA and Pakisthan, respectively.
Cotton in Maharashtra

Maharashtra is one of the major cotton growing
states in India, accounted 35.50 per cent of India’s total

cotton area and 22.21 per cent of the total output of cotton.
Maharashtra ranks 2nd in production and 2nd in productivity
amongst the major cotton growing states of the country.

The important cotton growing districts in the state
are Jalgaon and Dhule districts of Western Maharashtra,
Yavatmal, Buldhana, Amaravati, Akola and Wardha
districts of Vidarbha regions and Aurangabad, Jalna,
Nanded, Beed and Parbhani districts of Marathwada
regions of Maharashtra (Stat.Com, 2013).

In Western Maharashtra area under cotton was
highest in Jalgaon district (5097 ha) followed by Yavatmal
distrct of Vidarbha region(4798 ha) and Aurangabad (3329
ha) district of Marathwada region of Maharashtra (Table
3). The average yield of cotton was highest in Western
Maharashtra districts (390 kg/ha), followed by districts
of Marathwada (340 kg/ha) and Vidarbha (271 kg/ha).
Objectives
1. To study the input utilization for cultivation of cotton
2. To study the costs,returns and profitabilioty of cotton
3. To study marketing chanals and marketing cost of
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cotton
4. To study the problems in production of cotton.

MATERIALSAND METHODS
The study was conducted in the Western Maharashtra

region of Maharashtra. Two districts from the region viz.,
Jalgaon and Dhule and from each district two tahsils were
selected on the basis of maximum area under study. Two
villages from each tahsil were selected.

Among each village, 4 samples growers were
selected as per the size group of small (0.1 to 2 ha),
medium (2.01 to 4 ha) and large (4.01 to above ha). The
study was based on primary data for the year 2013-14.
From each district, 48 farmers were selected. Thus, there
were a total of 96 farmers. The farmers were interviewed
using specially prepared schedules. The farmers were
also asked to prioritize the most important constraints
they were facing in adopting improved method of cotton
cultivation.
Analysis of Data

The collected. data was compiled and analysed to
fulfil the objectives of the present study by using simple
tabular method.
RESULTSAND DISCUSSION
Per Hectare Resource use Levels of Cotton

The input utilization of cotton on three different size
groups of holding for the year 2013-14 were worked out
and the average is presented in Table 1. It can be seen
from the table that, at the overall level, the use of total
human labour was 154.59 man days per hectare. The
per hectare labour utilization indicated a decreasing trend
with the increase in the size of holdings. It indicates the
economies of scale.

Resource use Gap of Cotton
The production and productivity of cotton depend

on the judicious and the balanced use of inputs. Table 2
presents the per hectare resource use gaps of cotton
cultivation in recommended and actual use levels of input
and output.

It has been clearly indicated that the percentage gap
was less in the use of total human labour (18.69 percent),
seed (25.89 percent), manures (63.92 percent) and
fertilizers. Use of excess  bullock power was found by
3.72 percent than the recommendation.

At the overall level,the gap between sample farms
and recommended plot yield was 19.34 percent due to
less use of resources
Cost of Cultivation of Cotton

The  information  on  various  items  of  cost  of
cultivation  of  cotton in Western Maharashtra for
different  size  groups  of holdings  is  calculated and
presented in Table 3. It can be observed from the table
that at the overall level, per hectare cost of cultivation of
cotton i.e. Cost ‘C’ was  70471.44. The cost A worked
out to   43829.23  constituting 62.19 per cent of  total
cost   and cost B was estimated at 58828.44 sharing
83.48 per cent to the total cost. Amongst the different
items of cost, the expenditure incurred on human labour
alone accounted more than 20 per cent, which accounted
(male plus women)   14459.59 (20.52 per cent) followed
by rental value of land  12354.81 (17.53 percent), family
human  labour   11643.01(16.52 percent), bullock labour
5700.65 (8.09 percent), manures   5412.19 (7.68
percent), seed 3816.77 (5.42 percent) and fertilizers
(NPK)   3342.60 (4.74 percent).

It  has  been  observed  that  the variation  in  use  of
different inputs was high on all types of sample farms
which has resulted  into vast  difference  in cost  of
cultivation  of  cotton in  all  types  of  farms under
study.
Costs and Return Structure of Cotton

The information on output and returns obtained is

Table1: Input utilization on cotton farms
(per ha)

Particulars Size group
Small Medium Large Overall

Total Human labour (Days) 164.98 157.3 149.91 154.59
a. Male 46.68 58.96 61.3 58.29
b. Female 118.3 98.34 88.61 96.3
Bullock power(pair days) 8.2 12.4 8.15 9.5
Machine power (hr) 11.12 16.13 13.56 13.99
Seed (Kg) 1.8 1.85 1.87 1.85
Manure (q) 20.32 25.16 30.18 27.06
Fertilizers(Kg)
N 90.8 110.2 105.16 104.52
P 48.16 50.12 52.6 51.13
K 49.14 36.13 40.13 40.27
Irrigation charges (`) 2017.18 2218.16 3115.6 2661.24
Plant protection charges (`) 2615.3 2012.18 2818.16 2531.89

Table 2: Re s ource us e gap of cotton in We s te rn
Maharashtra

(per ha)
Particulars Actual Recommended Gap % Gap
Total Human labour (Days) 154.59 190.12 35.53 18.69
Bullock power (pair days) 9.5 9.16 -0.34 -3.72
Seed (Kg) 1.85 2.5 0.65 25.89
Manures (q) 27.06 75 47.94 63.92
Fertilizers (Kg)
N 104.52 125 20.28 16.38
P 51.13 65 13.87 21.34
K 40.27 65 24.73 38.05
Yield (q) 16.13 20 3.87 19.34

At  the  overall  level,  the  per  hectare  use  of
bullock labour, machine power, seed was 9.50 pair
days,13.99 hrs,1.85 kg, respectively.
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presented in Table 4. It can be seen from the table that,
per hectare total yield obtained from cotton at the overall
level was 16.13 quintals. The benefit cost ratio at Cost
‘C’ was highest in case of medium size group (1.07)
followed by small size group (1.06) and large size group
(1.05). At the overall level, benefit cost ratio was 1.206.
The benefit cost ratio at all the levels of cost and groups
were observed more than unity, therefore the cultivation
of cotton  is viable economic proposition in Western
Maharashtra.
Minimum Support Price

Government of India fixes MSP for medium and
long staple length of cotton of specific staple length and
micronnaire value. In the past few years, the MSP of
cotton has been raised gradually to ensure minimum
returns to the farmer (Table 4)
Channels: Following channels of marketing were
identified.

Channel I– Producer – CCI – Miller – Consumer
Channel II –Producer –Village Merchant –-CCI-millers-
Consumer.

Local trader is the most important agency or
intermediary through whom 81 to 98 per cent cotton in

Table 3: Itemwise cost of cultivation of cotton in Western Maharashtra
 (`ha-1)

Cost items Small Medium Large Overall
Quantity Value Percent Quantity Value Percent Quantity Value Percent Quantity Value Percent

Hired Human labour (Mandays)
a.Male 15.12 3024 4.41 10.16 2032 2.82 30.45 6090 8.7 21.65 4330.89 6.15
b. Female 98.12 14718 21.48 68.14 10221 14.16 58.16 8724 12.46 67.52 10128.7 14.37
Bullock power (Pair days) 8.2 4920 7.18 12.4 7440 10.31 8.15 4890 6.98 9.5 5700.65 8.09
Machine power 11.12 333.6 0.49 16.13 483.9 0.67 13.56 406.8 0.58 13.99 419.79 0.6
Seed (Kg) 1.8 3708 5.41 1.85 3811 5.28 1.87 3852.2 5.5 1.85 3816.77 5.42
Manures (q) 20.32 4064 5.93 25.16 5032 6.97 30.18 6036 8.62 27.06 5412.19 7.68
Fertilizers (Kg)
N 90.8 1470.05 2.15 110.2 1784.14 2.47 105.16 1702.54 2.43 104.52 1692.2 2.4
P 48.16 1069.15 1.56 50.12 1112.66 1.54 52.6 1167.72 1.67 51.13 1135 1.61
K 49.14 628.99 0.92 36.13 462.46 0.64 40.13 513.66 0.73 40.27 515.4 0.73
Irrigation Charges (`) 2017.18 2.94 2218.16 3.07 3115.6 4.45 2661.24 3.78
Plant protection charges (`) 2615.3 3.82 2012.18 2.79 2818.16 4.02 2531.89 3.59
Incidental charges (`) 815.19 1.19 680.2 0.94 915.6 1.31 825.59 1.17
Reapirs (`) 617.2 0.9 715.19 0.99 715.8 1.02 700.28 0.99
Working capital  (`) 40000.67 58.39 38004.9 52.67 40948.08 58.46 39870.58 56.58
Int.on Working Capital 2400.04 3.5 2280.29 3.16 2456.89 3.51 2392.24 3.39
Depre.on farm impliments 1415.16 2.07 1816.19 2.52 1329.56 1.9 1496.67 2.12
Land revenue and taxes 70.26 0.1 82.19 0.11 62.14 0.09 69.74 0.1
Cost 'A' 43886.13 64.06 42183.57 58.46 44796.67 63.96 43829.23 62.19
Rental value of land 12064.94 17.61 12767.81 17.69 12193.06 17.41 12354.81 17.53
Int .on fixed capital 3215.14 4.69 2918.6 4.04 2312.58 3.3 2644.39 3.75
Cost 'B' 59166.21 86.37 57869.98 80.2 59302.31 84.67 58828.44 83.48
Family labour
a. Male 31.56 6312 9.21 48.8 9760 13.53 30.85 6170 8.81 36.63 7326.77 10.4
b. Female 20.18 3027 4.42 30.2 4530 6.28 30.45 4567.5 6.52 28.77 4316.24 6.12
Cost 'C' 68505.21 100 72159.98 100 70039.81 100 70471.44 100
Output (q)
a.Main produce 15.9 72504 16.8 76608 15.8 72680 16.13 73894.18
b.Bye-produce 5.12 307.2 8.2 492 12.16 851.2 9.81 653.12
Cost 'C' net of bye produce 68198.01 71667.98 69188.61 69818.32
Per quintal cost 4289.18 4265.95 4379.03 4329.32

Table 4: Costs and return structure of cotton in Western
Maharashtra

(per ha)
Particulars Unit Size groups

Small Medium Large Overall
Total cost
Cost ‘A’ ` 43886.13 42183.57 44796.67 43829.23
Cost ‘B’ ` 59166.21 57869.98 59302.31 58828.44
Cost ‘C’ ` 68505.21 72159.98 70039.81 70471.44
Profit at
Cost ‘A’ ` 28925.07 34916.43 28734.53 30718.07
Cost ‘B’ ` 13644.99 19230.02 14228.89 15718.87
Cost ‘C’ ` 4305.99 4940.02 3491.39 4075.86
Production q 15.9 16.8 15.8 16.13
Gross income ` 72811.2 77100 73531.2 74547.3
B:C ratio
Cost ‘A’ 1.66 1.83 1.64 1.7
Cost ‘B’ 1.23 1.34 1.24 1.27
Cost ‘C’ 1.06 1.07 1.05 1.06

Kamble et al.: Economics of production and marketing of cotton in Western Maharashtra Region of Maharashtra state
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Thus, first four reasons are the most important for
choosing a particular agency for selling cotton. Per quintle
cost of marketing through cotton federation was more
than marketing through village traders because of spot
selling of cotton on farm of producers.
CONCLUSIONS
· The resource use gap was maximum in use of FYM

and seed rate. The magnitudes being ranged between
26 to 64 per cent.

· The cost of cultivation increased with increase size
group of holdings. Benefit:Cost Ratio of cotton was
greater than unity. Therefore, cotton is profitable
enterprise, it was due to the introduction of Bt cotton
cultivation.

· The cotton producer prepared sell their produce
directely to the village trader/commission agents
because of higher price, immediate cash and  due to
difficulties in  transportations.
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different villages pass. The next is the producer to cotton
federation through whom 2 to 19 per cent cotton were
marketed.But very little produce is sold through cotton
federation. The reasons for selling cotton through a village
traders are in Table 5.

Table 4: Minimum Support Price according to staple lenth
of cotton
Year Medium Staple lenth

(24.5 -25.5mm)
Long staple lenth

(29.5 -30.5mm)
2010-11 2500 3000
2011-12 2800 3300
2012-13 3600 3900
2013-14 3700 4000
2014-15 3750 4050
2015-16 3800 4100

Table 5: Reasons for selling cotton through a village
traders
Reason Farmers (%)
Immediate sales 71
High cost of transport 61
Better price 54
Need for immediate cash 68
Small production 54
Traditional terms/relations 25
Absence of unauthorised deductions 18
Lack of own transport facilities 60
High cost of storage 49
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ABSTRACT
The study was carried out in Pulwama district of Kashmir Valley with a total sample of 100 dairy farmers. An attempt is
made to investigate the choice of market outlets preferred by the dairy farmers for disposing milk and also to examine the
determinants of the milk outlet channels with the help of multinomial logit model. Three distinct types of milk marketing
outlets were available for the farmers in the district, viz., cooperatives, private processing plants, and traditional players.
Results revealed that the important determinants of market participation in alternative milk disposal outlets were the
distance to milk collection centers, provision of output services, procurement price of milk and social participation score
of the dairy farmer.
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Choice, Dairy farmers, Determinants, Kashmir, Marketing agency
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INTRODUCTION
The state of Jammu and Kashmir (J&K) offers

lot of scope for dairy development as the climatic
conditions particularly, in Kashmir are highly suitable for
rearing crossbred dairy animals. The crossbred adoption
rate in the state is 53.4%, higher than the national average
of 23.1 (DAHD, 2012). Presently the Kashmir region has
a population of 4.3 lakh breedable crossbred cattle, which
is more than 35% of their stock in the state. The average
milk yield of crossbred and local cows is 5.65 and 2.61
kg in the state. The productivity of crossbred cows in
Kashmir Valley (5.67 kg/day) is marginally higher than
the Jammu region (5.44 kg/day), but in comparison to
the all India average (6.63 kg/day) there exists a gap in
the milk yield that can be covered through intensified
dairy development activities in the state (GoJK, 2013).

In the backdrop of growing demand and good
potential for enhancing supply, the need for existence of

an efficient milk distribution system becomes very vital.
The climatic conditions during the winter months often
cut-off the Kashmir valley from rest of the country for
several days together and even the road connectivity
within the Valley is disrupted. Under these circumstances
it is all the more imperative that a formal milk procurement
marketing and marketing system brings together the
distantly located producers and consumers.

Unfortunately, the milk distribution system in the
state is reported to be quite exploitative and traditional
(Wani et al., 2010). Lack of a regular outlet of milk has
made the producers extremely dependent on the milk
vendors/shops, who exploit them by not paying
remunerative prices, thereby leaving the producers with
no incentive to increase their milk production. The urban
consumers are also harassed by this market chain as it
supplies poor quality and adultered milk at exorbitant rates.

In J&K the earlier attempts to make dairy co-
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operatives instrumental in enhancing welfare of the dairy
farmers had failed and both the Milk Federations in the
state had to be suspended. In its new avatar since 2004,
the two dairy plants under J&K Milk Producers Co-
operative Limited (JKMPCL) are claimed to be running
profitably (JKMPCL, 2012). It is thus, opportune time to
examine the determinants of the choice of milk marketing
agency in the study area.
METHODOLOGY

The primary data were collected from 100
households for the period from December-2012 to March-
2013 by conventional survey method on a well-structured
and pre-tested schedule through personal interview. The
data were collected with respect to the socio-economic
characteristics of the households, their assets (land and
livestock), and accessibility to markets, road and other
facilities. Detailed information was obtained on the
quantity and prices of various inputs and the output in
dairy farming. The guiding factors in selection of the
state and purposive selection of Kashmir region have been
outlined in the introductory part. This section outlines
the sampling of district, milk routes, villages and finally
the dairy farmers. Out of 10 districts of Kashmir region,
Pulwama district was purposively selected. Pulwama is
the highest milk-producing district accounting for around
12 and 24.4 percent of the total milk production of J&K
and Kashmir region, respectively. The district also has
the highest population and productivity of dominant milk
producing species in the state, namely the crossbred
cattle.

The network of cooperatives is largest in Pulwama.
Besides, the cooperative network, the district also has
presence of two private sector dairy plants, viz., M/s
Zum Zum Milk Products and Khyber Agro Farms Pvt.
Ltd. Thus, three distinct types of milk marketing outlets
were available for the farmers in the district: the
cooperatives, private processing plants and the traditional
players. The district was, therefore considered as the
best case in the state to study determinants of milk
channel choice. Out of six milk routes viz., Tral, Shopian,
Litter, Chakora, Newa, Pulwama, followed by JKMPCL
in this district, two routes, Chakoora and Litter were
chosen randomly. The Chakoora milk route of the
cooperative also came under the milkshed area of Zum
Zum while, the other milk route, Litter was in the milk-
shed area of Khyber.
Selection of Villages and Sample Households

Four types of villages were surveyed from each milk
route:
Type 1: The villages where both, dairy co-operative

society (DCS) and traditional milk market
outlets (local shop, vendors, sweetshops and
consumers) coexisted.

Type 2: The villages where milk was procured by the
private processing plant and was also sold to
the traditional agencies (no presence of
cooperatives)

Type 3: The villages where all three milk disposal outlets
viz. DCS, collection agents of private plant and
the traditional channels were present.

Type 4: The villages where only the traditional outlets
were available.

A complete enumeration of all the households in the
8 sample villages was carried out to ascertain the
composition and number of milch animals and the milk
market outlet choice of each household. Thereafter, a
pre-determined number of sample households selling milk
to a particular channel were selected randomly from each
village.  In all, 50 households were selected from each
route that made the sample size to 100. The number of
sample households according to milk market outlet were:
40:20:40:: cooperatives: private sector plant: traditional
channel. The marketed surplus of milk being low in
general, and during the period of survey, in particular,
the choice of milk market outlet by the dairy farmers is
usually mutually exclusive in the study area.

The analysis to find out the determinants of the
choice of milk marketing agency was carried out by
applying multinomial logit model.
Multinomial Logit Method

Milk producers use different market channels for
their output. They sell to traditional channels, village DCS,
and milk collection centers or collection agents of
organized private sector dairy plants. Market access may
not be uniform across different categories of households
because of various reasons like different transaction costs
of market participation (distance to roads, markets, towns,
transport facilities, etc.), risks associated with prices and
contract arrangements, human capital (age, education,
gender, extension, training), physical capital (number of
dairy animals, farm size, farm assets), financial capital
(income from crop and off farm income), etc.

The unordered-choice models can be motivated by
a random utility model. The conceptual framework of
the model is as follows: For the ith decision-maker faced
with j mutually exclusive alternatives (j = 1, 2, …., J),
the utility of choice comprises of a deterministic (Vij)
and random (eij) component Uij = Vij + eij. If the consumer
makes choice j in particular, then we assume that Uij is
the maximum among the J utilities. Since e ij is not
observed, the decision-makers choice cannot be predicted
exactly. Instead, the probability of any particular outcome
is derived. We cannot observe directly the utilities (or the
difference between benefit and cost) but the choice made
by the decision maker reveals which one provides the
greater utility (Greene, 2000). Hence, the statistical model
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is driven by the probability that choice j is made, which
is Prob(Uij > Uik) for all other k # j.

The model is made operational by a particular choice
of distribution for the disturbance term. The two
commonly used assumption about the same are that
disturbance term follows a logistic distribution (logit) or
a normal distribution (probit). In case of multinomial
choices, because of the need to evaluate multiple integrals
of the normal distribution, the probit model has found
rather limited use in this setting. The logit model, in
contrast, has been widely used in many fields, including
economics, market research, and transportation
engineering.
The Model

As mentioned in the section on sampling framework,
the farmers producing and selling milk are mapped into
three mutually exclusive channels: cooperatives, private
dairy plants, and traditional channel. The random utility
model is particularly appropriate for modeling discrete
choice decisions such as between market channels. It is
an indirect utility function where an individual with specific
characteristics associates an average utility level with each
alternative market channel in a choice set.

The market channel choice in this study has been
modelled as:

Mij = bj Xij +eij
Where Mij is a vector of the marketing choices (j =

1 for cooperatives; 2 for private and 0 for traditional
channel) of ith farmer, bj is a vector of channelspecific
parameters, eij is the error term assumed to have a logistic
distribution.
The Variables

Xij is a vector of producer characteristics that
together reflect the capacity variables, incentive, risks
and other shifters influencing the producer’s indirect utility,
and hence his/her market channel decision, and includes
the following variables:
(i) Age (AGE) of dairy farmer is the number of years

of the head of household. It is hypothesized that
age of household head will be negatively related to
modern market channel choice (cooperative and
private dairy plant) which means that the older
household head is less likely to participate in the
modern channel. Younger farmers tend to be more
enterprising, fast decision makers, and have capacity
to adopt new technologies.

(ii) Education (EDU) refers to score obtained for the
level of education (on a 10 point scale) of the
household head. Education is expected to favour
entry into modern market channels. The obtained
raw scores was converted into standard scores1 by
converted the scale.

(iii) Social participation (SOCIAL) is reflector of the

respondent’s character of being associated to
various social groups like panchayat, religious
organisations, political parties etc. Higher the social
participation of a given household hold more is his
probability of being a member of society related
market outlets like co-operatives. This variable was
captured on a 20 point scale giving score 1 if he is
a member of a given organisation and 2 if he is an
office barrier.

(iv) Herd size represents overall herd strength of dairy
animals. In this study herd strength was taken by
two ways, one, as number of milch cows (HERD)
and second, in terms of standard animal units (SAU)
of the entire stock (including young animals and
adult males). It can be considered a proxy for
financial capability and production capacity of a
farmer. A positive effect of this variable is expected
on the modern market channel, as it is linked to
marketable volume considered desirable (by the
buyer) because it reduces transaction costs.

(v) Land ownership (LAND) is the land in hectares as
owned by the dairy farmer. Since, land is usually
positively related to the herd size and availability of
financial capital, it is postulated that larger farmers
would select modern market channels while the
smaller ones would continue to sell to the traditional
marketing agencies.

(vi) Distance to paved road (DPR) is the distance from
the household to a metalled road measured in
kilometres. As it is an indirect measure of transaction
costs facing the producer it is expected to inversely
related to the choice of modern channel. In general,

1The standard score was obtained by converting raw scores
into z score and then X’ scores. The formula used to transform
raw scores into z scores entails subtracting the mean from
the raw score and dividing by the standard deviation.

Z = (X –M)/SD,
While z scores are relatively simple to use, they do have
some computational disadvantages. Because a z score can
be equal to 0 or can be negative, certain types of data
manipulation become awkward. For these reasons, as well
as others, alternative standard score systems have been
developed to linearly transform z scores (as well as raw
scores) to a scale that does not contain negative numbers.
Such systems are all “standardized” to the extent that both
the mean and the standard deviation of the new scale have
been arbitrarily set. The general formula for linearly
converting a z score to a standardized score (X’) is expressed
as follows:
                    X’ = SD(z) + M
Where: X’ (called X prime) is the new standard score, and
M and SD are the values of the mean and standard deviation,
respect ively, of the new distribution.

Rather et al.: What determines the choice of milk marketing channel of dairy farmers: Evidence from Kashmir Region?
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the famers with lower transaction costs are more
likely to participate in modern channels and sell
higher quantities. Those living near roads would have
easier access to milk collection centres, thus, as
the distance from paved road increases, the coverage
of modern market channels will be lower, particularly
in areas like in this study where the network of
organised market agencies is not very old in its
origin.

(vii) Distance to market (DM), the distance to a main
market measured in kilometres is taken as a proxy
for access to alternative markets. It is hypothesized
that nearness to the market gives the dairy farmers
more choice of selecting a milk disposal agency,
especially as direct sale to the consumer. As the
producer’s share in consumer’s rupee is more in
case of direct sales, he would be less likely to
participate in the cooperative channel.

(viii)Distance to milk collection centre (DMCC) is the
distance in kilometres to the collection centre of
co-operative society in a given village. The more
the farmer has to commute, the less he would opt
for the cooperative agency.

(ix) Input services (INPUT) means provision of services
like veterinary health services, breeding services,
feed input support, credit and insurance facilities to
be provided to a dairy farmer by a given channel.
The variable has been taken as dummy, D=1 if any
service is provided by the milk collection agency,
=0, otherwise. A positive relation is expected
between such services and participation to a given
channel which provides such services.

(x) Output services (OUTPUT) have also been taken
as a binary variable, taking value =1 whenever the
milk is collected from farmer’s door step, =0
otherwise. The farmers tend to prefer the agencies
that collect milk right from their door step; hence a
positive relation is expected between this variable
and participation to a given channel which provides
such services.

(xi) Price captures the economic incentives for the
choice of a given channel. Three variants of price
were taken:

a) Actual procurement price (PRICE) is the amount paid
per litre of milk to a dairy farmer by a given agency.
It is expected to be an important determinant in
choosing a given market channel. Higher the price
paid by a given agency higher will be the probability
of a given member in choosing it.

b) Percentage price difference between lean and flush
season (PRICE DIFF) is the variation in procurement
prices of milk during lean and flush season. Higher
price diff is expected to negatively affect the decision

of a given member to choose a given channel.
c) Coefficient of variation in the average prices (PRICE

RISK) is another important impediment to market
entry as well as to adoption of improved technologies
and investment in productive assets, thereby
compounding the market participation effects. Lower
prices, greater price risk, or both will typically
discourage smallholder market participation. Price
risks appear to affect entering the modern channel
positively; i.e. as price risk increases farmers tend to
shift to modern channels because of transparent and
stable pricing policies adopted by cooperatives and
organized private dairies. The analysis was carried
out in econometric software LIMDEP 7.0.

RESULTSAND DISCUSSION
The household and locational characteristics that

facilitate or hinder the dairy farmer’s participation in co-
operative market channel vis-a-vis the alternate milk market
outlets is discussed in the following paragraphs. A brief
overview of the milk marketing pattern in the study area
and socio-economic profile of sample respondents is also
given under:
Dairy Farming and Marketing Pattern in the Study
Area

Based on complete enumeration of all the 8 villages
under study it was found that overall 73% of the
households owned milch animals, mostly Jersey and
Holstein Friesian crosses (Table 1). Out of 922 households
owning milch animals 659 (71%) were selling milk.
Among the sample villages, the percentage of households
owning milch animals was highest (81%) in Litter and
Yadder, while the percentage of households selling milk
was highest (79%) in Kulpora.

Out of 659 households selling milk in the 8 sample
villages, only 36 percent were participating in the formal
channels, of which 22 percent in private sector and only
14 percent in co-operatives (Table 1).

Table 1: Percentage of huseholds practicing dairying and
selling milk
Village Total

Households
Households owning

milch animal (percent)
Total Milk

sellers
Route I: Litter
Acchan 188 67 (127) 68 (86)
Lassipora 139 67 (93) 67 (62)
Litter 318 81 (258) 77 (198)
Nowpora 158 61 (96) 72 (69)
Route II: Chakoora
Yadder 91 81 (74) 72 (53)
Palapora 113 72 (81) 62 (50)
Kulpora 143 73 (104) 79 (82)
Wahipora 118 75 (89) 66 (59)
TOTAL 1268 73 (922) 71 (659)
Figures in parenthesis are absolute numbers
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There is no contract or oral argument between the
dairy farmers and formal buyers with respect to milk
delivery, but at the time of survey the households were
not supplying milk to more than one type of the three
outlets considered in the study area.

The pattern and quantum of milk disposal by the
sample of 100 households shows that the marketed surplus
was about 68% of the production (Table 2). The co-
operatives accounted for 40% (pre-determined) of the
sample households but were handling 45% of the milk
marketed by them.

Socio-Economic Profile of Sample Households
The basic characteristics of the sample households

that may have profound influence on their decision-
making processes like supplying to given milk agency
and profitability of the dairy enterprises are presented
below:
Age, educational status and family size

The head of the household were mostly middle-aged
(Table 3). Stratification across milk market outlets shows
that co-operative member households were relatively
younger with average age of household head as 45.72
years (Table 4).

The average size of the family ranged from 5.2 on
clients of private processors to 6.8 on those of traditional
channels. The larger family comprising of more adult
members can facilitate dairy farming as this enterprise is
labour intensive. Also, when more working hands are
available in the family, the milk can be supplied directly

to the markets and/or consumers located at far-off places.
Land ownership and herd size

Land is the main resource base of the farmers in the
production process. The economic and social progress
of the households largely depends on the size of
operational holdings. The average size of land holding is
small in the region (0.78 hectares) marginally higher for
members of co-operatives (0.87 hectares) than the others
(Table 4).

The average herd size in terms of standard animal
units (SAUs) was also higher on the co-operative member
households while that for two other market outlets there
was hardly any difference in the herd size.
Social participation

The social participation score that reflects the
participation of the respondents in various social
organisations like panchayat, religious committee, political
group etc., either as a member or as an office bearer
indicates that highest  score was obtained by member
households of cooperatives and least by traditional ones.
The reason for the higher social participation score of
cooperative members could be their better education and
hence more participatory behaviour.
Locational characteristics of sample households

The agency-wise average distance to milk collection
centre, metalled road and to main market (Table 5) brings
out that the co-operative members are confined to the

Table 2: Agency wise milk supplied and prices received
by sample households
Agency T C P Total
No. of households 40 40 20 100
Total quantity produced (l) 304.91 361.96 157.37 824.24
Milk Supplied (l) 204.28 252.54 105.7 562.52
Marketed Surplus (%) 66.99 69.77 67.16 68.24
Milk handled* 36.31 44.89 18.8
Sale price of milk (`lt-1) 18.15 19.25 18.25
Sale price of milk (by producer) = procurement price of milk by
marketing agency
*Milk handled as percent of total marketed
T: Traditional; C: Cooperative and P: Private

Table 3. Socio-economic characteristics of sample
households
Characteristics Value
Average age of head of household (years) 48.53
Literacy level (percent) 62
i) Without formal schooling 17
ii) Primary 11
iii) Middle 10
iv) Secondary & higher secondary 15
v) Graduation & above 9
Land holding (hectares) 0.78
Herd size (SAU) 3.1
Average number of milch animals 1.75
No. of sample households 100
SAU - Standard Animal Unit

Table 4: Socio-economic characteristics of sample households stratified by milk market outlet
Farm characteristics Co-operatives Private Traditional
Age of head of household (years) 45.72 49.25 50.97
Education level of head of household (score) 51.03 49.25 49.35
Size of household (no.) 6.37 5.2 6.77
Average herd size (SAU) 3.39 2.88 2.9
Land holding (hectare) 0.871 0.775 0.695
Social Participation (score) 2.72 1.3 1.15
 Note: SAU - Standard Animal Unit

Rather et al.: What determines the choice of milk marketing channel of dairy farmers: Evidence from Kashmir Region?
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important determinant of market participation in co-
operatives is the distance to milk collection centre
(DMCC). The estimated coefficient of the variable is
negative for organised milk marketing agencies, viz. the
cooperative and private sector plant which indicates that
as DMCC increases, farmers tend to sell their output to
traditional marketing channels. The marginal effect of
the coefficient for the co-operatives indicates that as the
DMCC increases by 1 km., with other variables at the
mean level, the probability of supplying milk to the co-
operative decreases by 0.18. Sharma et al. (2009) also
observed a negative between the DMCC and modern
market channel participation in their study based on the
states of Gujarat, Haryana, Punjab and Uttar Pradesh.

The players in traditional channel mostly collect milk
from the farmer’s doorstep. This is one of the factors
that work in their favour as it reduces the transaction
costs of the producers in selling milk. Therefore, the co-
efficient of dummy variable of the output services, (D =
1 for door to door step collection, 0 = otherwise), turned
out to be significant and negative for the organised milk
market outlets. The significance of this variable is
somewhat weak for the private plants as they were also
offering doorstep door to door services in two of the
four villages where this channel existed. However, in case
of co-operatives as there was no such provision and milk
was collected at a specified collection centre, the
regression results indicate that when output services are
provided at the farmer’s doorstep, they are about 6 times
less likely to participate in co-operative market channel.
In fact, it is because of door step collection that informal
market agents are able to collect more milk and even
reach out to the relatively remote rural areas. The study

vicinity of the milk collection centres.
The sample households that are not pouring milk to

co-operatives may be doing so because of their average
distance from the DCS milk collection centres is more
than a kilometre, hence alternate market outlets that collect
milk from farmer’s door-step are preferred. In the
relatively remote areas, which are far away from main
market, the milk vendors or unorganised market players
have deeper penetration.
Multinomial Logit Estimates

Estimates of multinomial logit regression and
marginal effects of market outlet choice are presented in
Table 6. Traditional market channel is chosen as the base
category and all coefficients on traditional agency are set
to zero. The marginal effects are evaluated using the
sample means of all variables. An important feature is
that the sum of the marginal effects of any variable on all
the three channels is zero by definition. The parameters
of this model can be interpreted as the effects on the
probability of selecting cooperatives/ private agency of
an infinitesimal change in each independent continuous
variable and the discrete change in the probability for
dummy variables.

The multinomial logit analysis revealed that most

Table 5: Agency wise access to market and roads of
sample households

(kms)
Particulars Co-operatives Private Traditional
Distance to
Milk collection centre 0.2 1.19 1.33
Metalled road 0.2 0.28 0.25
Main market 0.65 0.81 3.84

Table 6. Multinomial logit estimates of the milk marketing channel choice
Independent variables Coefficient Estimates Marginal Effects

Cooperatives Private Cooperatives Private Traditional
Constant -15.56

 (13.42)
1.32

(4.74)
-0.33 0.45 -0.12

Age (years) -0.03
(0.10)

-0.03
(0.04)

-0.0003 -0.008 0.008

DMCC (Distance to Milk Collection Centre) -9.27***
(3.02)

-0.5
(0.52)

-0.18 -0.04 0.22

Output Services -2.82**

(1.33)
-1.08*
(0.63)

-0.05 -0.23 0.28

Price 1.01*
(0.60)

-0.03
(0.21)

0.02 -0.0004 -0.02

Social Participation 2.06**
(1.04)

0.12
(0.30)

0.04 0.01 -0.05

Number of observations 100
Log likelihood function -45.56
Restricted log likelihood -105.4
Chi-squared 119.84
Figures in parenthesis show standard errors; ***p <0.01, ** <0.05, *p <0.10
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of Staal et al. (2006) in the state of Gujarat that is hub of
co-operative movement in the country also substantiated
the same.

The economic incentives reflected in prices of milk
received by the producers also have a bearing on the
choice of market outlet. While higher procurement prices
facilitate participation in a given channel, the high price
gap between lean and flush season and high price risk
can be an impediment in selecting a milk disposal agency.
Therefore, three specifications of prices were tried viz.,
actual procurement price, percentage price difference
between lean and flush season procurement price and
coefficient of variation in the average prices of milk
received by the farmers during last five years. The
coefficient of current procurement price came out to be
positive and significant for the co-operative clearly
indicating that higher prices paid by DCS facilitates the
participation of the farmers. The role of price factors
has also been brought out by Sharma et al. (2009) and
Staal et al. (2006). Sharma et al. (2009) found that price
risk has a positive effect of entry into the modern market
channels, i.e. as price risk increases, farmers tend to shift
to modern channels because of transparent and stable
pricing policies adopted by cooperatives and organized
private dairies. In the study by Staal et al. (2006) the
price variable was not individually significant, but the
authors observed that in case of milk sale to individual
customers, although the search, bargaining and delivery
costs are higher, yet the preference of farmers for selling
to them could be conditioned to some extent by the higher
prices paid by the consumers vis-a-vis organised market
channel. Besides the locational characteristics,
provisioning of doorstep collection services and price
incentives, the personal characteristics of farmers that
reflect the effect of human capital also have a bearing on
decision to participate in the particular market channel.
In the regression results, the age of head of household,
as per the a-priori hypothesis, was negatively related to
participation of dairy farmers in modern agencies although
it was not statistically significant. In general, the empirical
studies (Sharma et al., 2009, Bardhan et al., 2012) have
reported that younger producers are more enterprising
and are inclined towards modern market channels. Another
important factor of channel choice is the extent of social
participation. Results indicate that the farmers that are
socially more active by way of being member of any
social organisation like panchayat, religious group, political
organisation, are more likely to be member and supplier
of milk to the cooperatives. For an increase in the social
participation score by one unit, ceteris peribus, the
likelihood of co-operative membership goes up by 8 times.
Social capital has been captured by Sharma et al. (2009)
in terms of a dummy variable while Bardhan et al. (2012)

had used contact with extension functionaries as a proxy
for the same. In both these studies the regression
coefficients of this variable is positive with respect to
co-operative channel, suggesting that increased social
participation enhances the awareness and broadens the
outlook of dairy farmers so as to make to more inclined
towards the modern market channels.

Some of the variables (education of house hold head,
herd size, land ownership and provisioning of input
services) not significantly associated with channel choice
in the study area are also revealing. Education level of
household head was noted to have a positive association
with modern market channel by Sharma et al. (2009). In
this study also, the sign of the education variable was
positive for the cooperative channel participation, but
similar to the results of Staal et al. (2006) its influence
was non-significant. In some parts of the country from
the states of Madhya Pradesh, Gujarat (Basu and
Chakraborty, 2008), Uttrakhand (Bardhan et al., 2012)
and Punjab (Vandeplas et al., 2013), the likelihood of
supplying to the cooperatives was more for larger land
ownership. However, in our study area there seems to be
no such bias of cooperative membership towards the large
land owners. The herd strength of the dairy farmers and
their market outlet choice shows divergent results across
regions. In some regions, including our study area the
farmers with larger herd size tend to participate in the
cooperative market channel while in certain other regions,
the farmers with larger herd size tend to move away from
cooperatives to the private plants in the organised sector
(Sharma et al., 2009). The role of input and extension
services provided by the formal milk market channels
and the other government/non-government organisations
has been empirically highlighted in the literature. Staal et
al. (2006) brought out that the households assisted by
the Bhartiya Agro Industries Foundation (BAIF) were
more likely to select the cooperative channels instead of
selling milk directly to the customers. Sharma et al. (2009)
also found that provision of veterinary services positively
and significantly increased the probability of recipient
households of supplying milk to organised milk channels.
Unfortunately, the cooperatives were not giving any kind
of input or extension services to the famers, while some
traditional players were providing credit facilities and easy

Table 7: Frequencies of actual and pedicted outcomes-
multinomial logit model results
Actual Predicted Total

Traditional Cooperative Private
Traditional 35 1 4 40
Cooperative 1 39 0 40
Private 17 1 2 20
Total 53 41 6 100

Rather et al.: What determines the choice of milk marketing channel of dairy farmers: Evidence from Kashmir Region?
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access to concentrate feed in the study area. Overall the
estimated model was highly significant and correctly
predicted 76 per cent of the observed outcomes (Table
7).
CONCLUSIONS

Dairy cooperative movement in India has been
acknowleged the world over as being instrumental in dairy
development in the country. However, their performance
and impact has been regionally very diverse. In the wake
of emergence of private sector dairy plants, cooperatives
are facing competition from alternative modern milk
marketing channels. Inorder, to hasten the process of
dairy development in the state in general,  and cooperative
network in particular, the state need a well coordinated
efforts of animal husbandry department, agricultural
department of the state, and the JKMPCL as it is seen
from the study that the existing status of milk marketing
in Kashmir indicates that milk is predominantly marketed
through the highly fragmented unorganized sector. Even
with the payment of renumerative prices of milk by the
dairy cooperatives that may serve as an incentive for the
farmers but, from the long run perspective, payment of
higher procurement prices would not be a suitable
proposition for the dairy cooperatives unlessthe level of
milk procurement increases.
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ABSTRACT
The study revealed that, the per liter production of Sula Sauvignon Blanc wine has been worked out to `247.38. The share
of variable cost in production was 93 percent for per liter production of wine. That of fixed cost was 7 percent. The cost of
ingredient for per liter production of wine was `2.45.  Total cost of production of Sula Sauvignon Blanc of production unit
was `12,78,50,784.02. For per liter production of Sula Sauvignon Blanc `18.27 was the fixed cost and variable cost was
`247.38.  Total cost of processing of Sula Sauvignon Blanc wine was `265.37 per liter. Two marketing Channels was
notices in in marketing of wine out of which Channel I (i.e.P-W-R-C) was found to be major contributing nearly 76 percent
of total production of wine.
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INTRODUCTION
Sula Vineyards was founded by Rajeev Samant in

1998. Samant studied engineering at Stanford University
and worked at Oracle in San Francisco therafter. After
quitting his corporate job, Rajeev established Sula upon
his return to India. He initially experimented with crops
such as mangoes, roses, teakwood, and table grapes
before realizing that Nashik’s climate and temperature
were well-suited for growing wine grapes. In consultation
with Kerry Damskey, a Californian winemaker, Samant
setup the first winery in the Nashik region of India.

Sula was named after Rajeev’s mother – Sulabha.
Samant steadily expanded the company over the next few
years by introducing newer grape varieties and expanding
the company’s offerings. Today, the Nashik region is
known as the ‘Wine Capital of India’ and is home to almost
50 wineries.

Currently, Sula operates two wineries at Nashik and

Dindori in Maharashtra, and have taken over three custom
crush facilities in Nashik and Karnataka. Sula’s grapes
come from their vineyards as well as from contract
farmers across the region. The company’s viticulture
team trains and educates these farmers on best practices.
In 2015, Sula announced a price increase of 10 percent
for its contract farmers in order to support the farmers
through unpredictable changes in weather as well as to
meet the increasing demand for wine in India.

The winery was designed by Mr. Rahul Mehrotra,
Mumbai’s leading architect. The annual turnover of Sula
winery is 275 crore in 2014-15.It has total capacity is
50,00,000 litre. The total production of Sula vineyards is
42, 00,163 litre in 2014-15. Sula wines have been exported
to US,UK ,France, Italy, Canada and Ireland. Sula wines
are available in finest hotels and restaurants in India. Sula
Brut, Sula Seco, Sula Sauvignon Blanc and Sula Cabernet
Shiraz will be some welcome additions to India’s smarter
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wine brand list.
Present Status of Wine Production in World

France is the highest wine producing country in the
world followed by Italy and Spain. The last year’s
production of first 3 ranker means France Italy & Spain
is 46151 m lit, 44424 m lit & 37000 m lit respectively.
Total wine production in the word in year 2014 was
2,71,000.
Present Status of Wine Production in India

The Indian Wine industries have developed day
to day. The Indian wine production is little contribution
(0.05 %) in world. The Indian total wine production of
last year is 14,200 million litres. It accounted largest share
in last 10 year production. The lowest production in India
is 4,000 in the year 2003.
Objectives
i. to study the cost of production of Sula Wines and
ii. to study the marketing cost of Sula Wines
METHODOLOGY

The data related for the present study were collected
from the Sula Vineyard Pvt. Ltd. for the financial year
2014-15 which is located as Nashik District of
Maharashtra State. The collected data has been analyzed
for pertaining the results by the percentage and tabulation
method.
RESULTAND DISCUSSION
Procurement of Grapes for production of different
types of Wines.

The grapes used for the preparation of the wine
were White, Red and Thomson seedless. Raw material

for White wine consist of amounting 32,76,000 kg and
for Red Wine 35,75,000 kg  and Thomson Seedless
13,30,000 kg. Total raw material for different types of
Wines production was 81, 81,000 kg. In total wine
production share of Red wine was maximum (43.70
percent)  followed by White wine (40.04 percent) and
Thomson Seedless (16.26 percent).
Product wise Share and Total Production of Wine
Yard

Total production of Wine yard for the financial year
2013-14 has been studied and it can be seen from the
Annexure I that Red wine production was having
maximum share in total wine production (45.59 percent)
followed by White Wine (28.57 percent), Sparkling Wine
(14.19 percent), Rose Wine (8.77 percent), Desert Wine
(2.21 percent) and Value Wine (0.66 percent).

As Sula Sauvignon Blanc is the important product
(10.72 percent) in White wine production and it is highly
popular in the Maharashtra. Hence study has been taken
for calculating production cost and marketing of Sula
Sauvignon Blanc.
Cost of Different ingredients in preparation of wine

It can be revealed form Table 2 that for per liter
production wine ingredients of `2.45 are required. Out
of that Yeast for Fermentation purpose was having
maximum cost `1 followed by Sugar for Sweetening
`0.50 and Potassium Meta-by-sulphate as a preservative
`0.45.

Table 1: Procurement of Grapes for production of
different types of Wines.
Particulars Quantity

(kg)
Average
Rate (`)

Share in
(percent)

White Grapes
1)Chenin  Blanc 15,00,000 35 18.34
2)Sauvignon Blanc 9,00,000 40 11
3)Riesling 2,50,000 58 3.05
4)Viognier 2,00,000 60 2.44
5)Ugni Blanc 3,60,000 27 4.4
6)Chardonny 50,000 63 0.61
7)Muscat 16,000 54 0.2
Sub-total 32,76,000 - 40.04
Red Grapes
1)Merlot 10,000 50 0.12
2)Malbec 80,000 50 0.98
3)Shiraz 21,00,000 42 25.67
4)Cabernet Sauvignon 5,40,000 50 6.6
5)Zinfandel 4,20,000 40 5.13
6)Tempranillo 3,00,000 43 3.67
7)Pinot Noir 1,25,000 63 1.53
Sub-total 35,75,000 - 43.7
Thompson Seedless 13,30,000 48 16.26
Total 81,81,000 100

Table 2: Cost of Ingredients required for production of
different Wine

(` per l)
Ingredient Function Cost
Yeast Fermentation 1
Potassium Meta-by-sulphate Preservative 0.45
Di-ammonium Phosphate Nutrient 0.3
Bentonate Clarifying agent 0.2
Sugar Sweetening 0.5
Total 2.45

Total Cost of Production and per Litre Cost of
Processing of Sula Sauvignon Blanc Wine

Total fixed cost and total variable cost incurred for
total processing and per unit processing of the produce
has been studied. As per the Table 3 the total fixed cost
for production of Sula Sauvignon Blanc was
`82,29,368.8. Total variable cost of production unit was
amounting `11,96,21,415.22 and their contribution is 6.87
and 93.12 percent in the total cost of processing.  Total
cost of production of Sula Sauvignon Blanc of production
unit was `12,78,50,784.02. For per liter production of
Sula Sauvignon Blanc `18.27 was the fixed cost and
variable cost was `247.38  Total cost of processing of
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Sula Sauvignon Blanc wine was `265.37 per liter.
In variable cost major costs items were found to be

Purchase of raw material `79.95 per liter, followed by
packaging material Bottles `69.99 per liter, Wages, Pay
and allowances `30.44 per liter.
Marketing Cost of Sula Sauvignon Blanc

There are two Channels of marketing of Sula
Sauvignon Blanc Channel I was found to be significant
and popular for wine marketing consisting of 76 percent
marketing of produced Sula Sauvignon Blanc wine. It
can be revealed from Annexure II that the Channel I
consist of Producer- Distributor- Retailer- Consumer.
Total net profit of producer was found to be
`9,29,25,094.13. Per centage of producer share in
consumer rupee was 66.18. Marketing cost for per lit.
wine was `87.73. Net profit of the producer was `203.66
per litre.
IInd Channel for Marketing Cost of Sula Sauvignon
Blanc

It can be revealed from Table 4 that the Channel II
consist of only Producer- Consumer. this Channel
consisting of 24 percent marketing of produced Sula

Table 4:  Marketing Cost of Sula Sauvignon Blanc
through Channel II (P-C)

(`)
Particulars Marketing

Cost
Producer
Production cost 199.02
Labours charges (Loading & unloading) 1.2
Transport 0
Electricity 0.8
Storage 0.4
VAT (20%) 39.8
Miscellaneous 1
Sub total 242.12
Consumer 675
Net Profit of producer 432.88
Marketing cost 43.1
% of producer share in consumer rupee 100%
Channel wise quantity sold by company in bottles 1,44,086.88

(24 %)
Total  net profit of producer (`) 6,23,72,328.61

Sauvignon Blanc wine. Total net profit of producer was
found to be `6,23,72,328.61. Per centage of producer

Table 3: Cost of  production of Sula Sauvignon Blanc
(`)

Particulars Total Cost Cost/ litre % Share in total cost
Fixed Cost
Depreciation on building @ 2 % on `2,11,1,840 42,236.80 0.0938 0.035
Depreciation on machinery and electric motors @ 10 % on `2,28,87,200 22,88,720 5.0829 1.913
Depreciation on vehicle @ 10 % on `.3,43,040 34,304 0.076 0.028
Depreciation on furniture @ 10 % on `7,54,688 75,468.80 0.167 0.063
Depreciation on laboratory equipment’s @ 10 % `2,68,000 26,800 0.059 0.022
Depreciation on Water supply (structure of pipeline) @ 10% on `.6,432 643.2 0.0014 0.0005
Depreciation on Barrel @10% on 11,7,92,000 11,79,200 2.618 0.985
Interest on fixed capital @ 12% per annum on `3,81,83,300 45,81,996 10.176 3.83
Total fixed cost of wine 82,29,368.8 18.27 6.876
Fixed cost per litre 18.27
Variable cost / Working Capital
Wages, Pay and allowances 1,37,06,489.088 30.44 11.458
Electric charges 15,43,680 3.42 1.29
Fuel 1,34,000 0.297 0.112
Insurance 26,80,000 5.95 2.24
Repairing of machinery and equipment’s 6,43,200 1.428 0.537
Purchase of raw material 3,60,000,00 79.95 30.09
Loss in processing @ 0.6% 2,701.54 0.005 0.002
Packaging Material
a) Bottles @ `35X 900479.78 3,15,16,792.49 69.995 26.35
b) Label @ `9X 900479.78 81,04,318.07 17.998 6.774
c) Cork @ `8X 900479.78 72,03,838.28 15.998 6.022
d) Boxes @ `16.75X 50028.61 8,37,979.22 1.861 0.7
Telephone & fax charges 5,896 0.013 0.004
Chemicals and ingredients charges @ `2.45 /litre 11,03,130.81 2.449 0.922
Licence fee and Taxes 17,688 0.0392 0.014
Interest on working capital @ 12 % per annum on `6,57,69,441.12 11,13,92,046.42 17.527 6.597
Total variable cost for 4,50,272 litres 11,96,21,415.22
Variable cost 247.38 247.38 93.12
Total fixed cost + variable cost 12,78,50,784.02 100

Joshi et al.: Economics of production and marketing of sula-wine: A case study
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share in consumer rupee was 100. Marketing cost for
per litere wine was `43.10 per litre. Net profit of the
producer was `432.88 per litre.
CONCLUSIONS
1. In total wine production share of Red wine was

maximum (43.70 percent)  followed by White wine
(40.04 percent) and Thomson Seedless (16.26
percent).

2. Sula Sauvignon Blanc is the important product
(10.72 percent) in White wine production and it is
highly popular in the Maharashtra.

3. Per liter production wine ingredients of `2.45 are

required.
4. Total cost of production of Sula Sauvignon Blanc

of production unit was `12,78,50,784.02. For per
liter production of Sula Sauvignon Blanc `18.27 was
the fixed cost and variable cost was `247.38  Total
cost of processing of Sula Sauvignon Blanc wine
was `265.37/ liter.

5. Channel I was found to be significant and popular
for wine marketing consisting of 76 percent marketing
of produced Sula Sauvignon Blanc wine.
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Annexure-I
 Product wise share and total production of wine during

year 2014-15
Brands Name Production liter  Percentage share
White Wine
1) Sula Chenin  Blanc 3,39,750 8.08
2)Sula Sauvignon Blanc 4,50,272 10.72
3)Sula Riesling 78,116 1.85
4)DindoriReserve Viognier 48,476 1.15
5)Samara White 55,349 1.31
6)Madera White 43,513 1.03
7)Dia White 26,804 0.63
8)Sula Chenin Blanc Reserve 40,637 0.96
9)Mosaic White 1,17,000 2.78
 Sub total 11,99,917 28.57
Red Wines
1)Satori MerlotMalbec 3,10,992 7.4
2)Rasa Shiraz 83,988 1.99
3)Rasa Cabernet Sauvignon 56,120 1.33
4)Sula Cabernet Shiraz 7,81,230 18.60
5)Dindori Reserve Shiraz 2,38,790 5.68
6)Sula Zinfandel 2,30,000 5.47
7)Mosaic Red 67,436 1.60
8)Samara Red 38,715 0.92
9)Dia Red 54,512 1.29
10)Madera Red 46,802 1.11
Sub total 19,14,962 45.59
Rose Wines
1)Sula Zinfandel Rose 1,75,000 2.52
2)Mosaic Rose 1,05,892 4.16
3)Madera rose 87,285 2.07
Sub total 3,68,177 8.77
Dessert Wine
1)Sula Late Harvest Chenin Blanc 93,000 2.21
Sub total 93,000 2.21
Sparkling Wine
1)Sula Seco 1,25,095 2.97
2)Sula Seco Rose 80,980 1.92
3)Sula Brut Rose 1,80,120 4.28
4)Sula Brut 2,10,200 5.00
Sub total 5,96,395 14.19
Value Wine
1)Port wine 1000 Gold 15,212 0.36
2)Port Wine 1000 12,500 0.29
Sub total 27,712 0.66
Total 42,00,163 100

Annexure-II
Marketing cost of sula sauvignon blanc through

Channel-I (P-D-R-C)
(`)

Particulars Marketing Cost
Producer
Production cost 199.02
Labours charges (Loading & unloading) 1.2
Transport 0.9
Electricity 0.8
Storage 0.4
Miscellaneous 1
VAT (20%) 39.75
Sub total 243.78
Distributor
Purchase price 446.78
Labours charges 0.9
Transport 1
VAT (4%) 17.87
Storage 0.3
Electricity 0.5
Miscellaneous 0.75
Margin (17% on selling price) 75.95
Retailer
Purchase price 544.05
Labours charges 0.6
Transport 0.9
VAT (3.5%) 19.04
Storage 0.37
Electricity 0.55
Miscellaneous 0.9
Margin (20% on selling price) 108.81
Consumer 675
Net Profit of producer 203.66
Marketing cost 87.73
% of producer share in consumer rupee 66.18
Channel wise quantity sold by company in bottles 4,56,275.62

 (76 %)
Total  net profit of producer 9,29,25,094.13
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ABSTRACT

The study reveals that, the GAP-I and GAP-II are the two components which are responsible for the presence of credit gap
in agricultural sector. In case of commercial banks GAP-II contributing more to the Total Credit Gap (TCG) where as in
case of co-operative banks both GAP-I and GAP-II are contributing more to the TCG. The study also showed that, overall
credit disbursement was increasing at national level as a whole but at grass root level (that is at farmer's level), there is
a mismatch between demand and supply of credit It can also be concluded that, the total credit gap was found to be higher
for cotton and banana crops irrespective of farmer's categories and the financial institutions.
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Credit Gap, KCC, TCG, GAP-I, GAP-II, Karnataka, India
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INTRODUCTION
Farm credit or agricultural credit is said to be the

life blood of agriculture particularly in our country. The
Indian government promotes adoption of modern
technology to increase productivity of crops. But, these
technologies are credit intensive in nature. But, in our
country more than 60 per cent of the farmers are small,
marginal and poor. They are unable to invest to carry out
timely agriculture operations. It may be because of lack
of resource (credit), this leads to low productivity of
crops and low standard of living. So, the Indian
government has taken many steps to increase the flow
of credit to agricultural and allied sectors like
nationalization of 14 major banks in 1969 and six more
were added to this category in 1980, formation of RRBs
in 1975, establishment of NABARD in 1982 and

constitution of series of reforms committees since 1991.
In spite of various measures, the flow of credit to

agriculture sector remained poor. In order to solve this
problem, the RBI has set up one man high level committee
under the chairmanship of Shri R.V. Gupta in
December1997. The committee submitted its report in
April 1998.  Based on the recommendations of R.V. Gupta
committee, NABARD introduced Kisan Credit Card
Scheme (KCCS) in August 1998 with an objective to
provide timely and adequate amount of credit to the
farmers for the cultivation of crops. In addition to credit
for crop production, the scheme also provides credit for
ancillary activities related to crop production, working
capital needs of non-farm activities and allied activities
with some provision for consumption needs. Since 1998,
government has made compulsory that disbursement of
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farm loans only through KCC Scheme by scheduled
commercial and co-operative banks in all over India. There
are many studies on credit gap in agriculture sector. The
Harpreet Singh and Sekhon (2005) reported that the credit
gaps for small, medium and large farmers were found to
be `2.48, 21.40 and 22.85 per cent respectively. Sindhu
et al. (2008) mentioned that the demand for the credit
was `2,344 crore in 1995-96, which increased to `5,523
crore in 2005-06. But the supply of institutional short-
term production credit was `1,188 crore in 1995-96 and
`12,300 crore in 2005-06 which shows that demand
exceeded supply by 49 per cent in 1995-96, the situation
got reversed when supply exceeded demand by 122 per
cent in the year 2005-06. Gupta et al. (2007) reported
that the credit gap was found to be highest in small and
marginal groups followed by large groups and landless
groups. Hence, present study was undertaken with the
objective to analyse the demand (how much amount of
credit required) of credit by farmers and supply (how
much amount of credit disbursed) of credit by financial
institutions under Kisan Credit Card Scheme in Karnataka
state.
MATERIAL AND  METHODS
Data and Sampling

The purposive sampling method was adapted to
choose the study area. The study was conducted in
Bellary district of Karnataka state where in the density of
KCC distribution per operational holding was found to be
highest among the districts of North-East Karnataka
region. From the selected district, 10 each commercial
and co-operative (PACS) Banks was selected based on
the number of KCC issued. Among the selected 10 each
commercial and co-operative banks, top three branches
of commercial banks (SBI Sirguppa, SBI Sirgeri and SBI
Kamalapur) and co-operatives (PACS Sirguppa, PACS
Sirgeri and PACS Kamalapur) were considered for the
selection of KCC card holders. From the top three
branches of commercial and co-operative banks, 30
farmers representing small and large category was
selected from each branch of commercial and co-operative
bank. The primary data relating to cost of inputs, yield,
repayments, etc were collected from 90 commercial bank
KCC holders and 90 co-operative bank KCC holders. So,
the total sample size for the study is 180 samples.

The study used both primary and secondary data to
fulfil the objectives of the investigation. The secondary
data related to various aspects viz., number of KCCs
issued, amount sanctioned, scale of finance for different
crops and interest rate etc were collected from concerned
bank officers.
Analytical Techniques Employed

The data collected from primary and secondary
sources were subjected to statistical analysis through the

following techniques
Log linear model

The log linear model was used to find the total credit
requirements of the farmers.  To analyse the determinants
and their degree of influence, the ordinary least square
model has been applied to analyse the factors accountable
for total credit requirement (cost of cultivation and
consumption loan).
Total Credit Gap (TCG) analysis

Understanding of credit gap is important; if the
required credit is not available then there is every chance
of misutilization of amount for different purposes. To
understand this Total Credit Gap (TCG) is calculated.
We have developed anther new approach for estimation
of TCG based on IRRI methodology of Yield Gap
Analysis.
Total Credit Gap (TCG) = Credit Sanctioned (CS) - Credit
Required (CR)
Total Credit Gap (TCG) = GAP-I+ GAP-II.

The TCG was further decomposed into two types
viz., Gap-I and Gap-II.
Gap-I = Scale of finance – Credit Sanctioned, i.e. the
difference between scale of finance and the amount
sanctioned by the banks
Gap-II= Scale of finance – Credit Required i.e., the
difference between scale of finance and credit requirement
of the farmers.

The percentage of credit gap was calculated by using
basic normal formula
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Tabular Analysis
The technique of tabular presentation was used to

estimate the percentage share of GAP-I and GAP-II to
the Total Credit Gap (TCG). The percentages and
averages were computed and compared to obtain
meaningful results.
RESULTSAND DISCUSSION
Demand and Supply of Institutional Credit

To assess the adequacy of agriculture credit under
the KCC scheme, the average cost of cultivation incurred
by farmers was taken into consideration and it was
compared with average amount sanctioned by financial
institutions. The difference between demand (average cost
of cultivation incurred by farmers) and supply (average
amount sanctioned by financial institutions) of credit is
considered as credit gap. This credit gap was worked
out as the difference between cost of cultivation and
amount sanctioned for four major crops viz., paddy,
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cotton, sugarcane and banana.
Extent of Credit Gap under Commercial and Co-
operative Bank KCC Holders

An attempt was made to assess the existence of
credit gap as against the requirement of loan under KCCS
availed from commercial and co-operative banks. If credit
gap was positive, it implied that the credit provided was
adequate, and if it was zero or negative then the credit
was said to be inadequate.

Table 1 revealed that the credit gap for the loan
availed from commercial bank was seen to be negative
which indicated that the credit sanctioned was inadequate
to KCC holders of commercial bank for all the four
(paddy, cotton, sugarcane and banana) crops. Among
the crops, the highest credit gap was with respect to
cotton (27.76 percent) followed by paddy (17.86
percent), banana (15.14 percent) and sugarcane (6.50
percent). This may be due to the higher cost of cultivation

than overall average amount sanctioned by the commercial
banks in cotton followed by paddy, banana and sugarcane.
Similar to commercial bank, the credit gap for co-
operative KCC holders (Table 1) was also seen to be
negative which indicated that the credit sanctioned was
inadequate for all (paddy, cotton, sugarcane and banana)
crops. Among the crops, the highest credit gap was with
respect to banana (41.56 percent) followed by cotton
(37.68 percent), paddy (35.03 percent) and sugarcane
(29.81 percent).
Assessment of Total Credit Gap (TCG)

The TCG was divided in to two components viz.,
Gap-I and Gap-II. Gap-I is the difference between scale
of finance fixed by District Level Technical Committee
(DLTC) and the amount sanctioned by the financial
institutions. Gap-II is the difference between scale of
finance and credit requirement (actual cost of cultivation
of crops) of the farmers.

Table 1: Extent of credit gap among commercial and cooperative bank KCC holders
(` per acre)

Crops Farmers Commercial Bank Cooperative Bank
Average
cost of

cultivation

Average
amount

sanctioned

 Total
Credit
Gap

Percentage
of credit

gap

Average
cost of

cultivation

Average
amount

sanctioned

Total
Credit
Gap

Percentage
of credit

gap
Paddy Small 24459 20849 -3610 14.76 23901 15526 -8375 35.04

Large 26314 20855 -5459 20.75 24610 15992 -8618 35.02
Overall 25387 20852 -4535 17.86 24256 15759 -8497 35.03

Cotton Small 13804 9862 -3942 28.56 13278 8125 -5153 38.81
Large 13522 9878 -3644 26.95 12985 8241 -4744 36.53
Overall 13663 9870 -3793 27.76 13132 8183 -4949 37.68

Sugarcane Small 39054 36335 -2719 6.96 38463 26275 -12188 31.69
Large 38716 36379 -2337 6.04 37993 27387 -10606 27.92
Overall 38885 36357 -2528 6.5 38228 26831 -11397 29.81

Banana Small 46644 39651 -6993 14.99 45564 26123 -19441 42.67
Large 46838 39674 -7164 15.3 46410 27625 -18785 40.48
Overall 46741 39663 -7079 15.14 45987 26874 -19113 41.56

Table 2: Decomposition of total credit gap (TCG) of commercial bank KCC holder
(` per acre)

Particulars Small farmers  (N=90) Large farmers  (N=90)
Paddy Cotton Sugarcane Banana Paddy Cotton Sugarcane Banana

Scale of finance 21000 10000 36600 40000 21000 10000 36600 40000
Amount Sanctioned 20849 9862 36335 39651 20855 9878 36379 39674
GAP-I 151

(0.72)
138

(1.38)
265

(0.72)
349

(0.87)
145

(0.69)
122

(1.22)
221

(0.60)
326

(0.82)
Credit requirement 24459 13804 39054 46644 26314 13522 38716 46838
Scale of finance 21000 10000 36600 40000 21000 10000 36600 40000
GAP-II 3459

(14.14)
3804

(27.56)
2454
(6.28)

6644
(14.24)

5314
(20.19)

3522
(26.05)

2116
(5.47)

6838
(14.60)

Actual credit Required 24459 13804 39054 46644 26314 13522 38716 46838
Amount Sanctioned 20849 9862 36335 39651 20855 9878 36379 39674
Total Credit Gap -3610

(14.76)
-3942

(28.56)
-2719
(6.96)

-6993
(14.99)

-5459
(20.75)

-3644
(26.95)

-2337
(6.04)

-7164
(15.30)

Note: SOF of the crops with respect to year 2012-13
In GAP-I, figures within the parentheses indicate percentage to scale of finance fixed
In GAP-II and TCG, figures within the parentheses indicate percentage to credit requirement.

Jainuddin et al.: Institutional agriculture credit gap in Karnataka : A comparative study of kisan credit card scheme
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Table 3 indicates Total Credit Gap (TCG) of four
major crops of commercial bank KCC holders. The per
acre scale of finance fixed by commercial banks for the
year 2012-13 was `21,000, `10,000, `36,600 and
`40,000 for paddy, cotton, sugarcane and banana crops
respectively. In both small and large farmers, the TCG
was higher in cotton (28.56 percent for small and
26.94percent for large farmers) crop followed by banana,
paddy and sugarcane.

Among the farmers, the highest credit gap was seen
in case of large farmers as compared to small farmers.
In case of co-operative bank (Table 4) KCC holders, the
per acre scale of finance fixed for the year 2012-13 per
acre was `19,000, `9,000, `33,000 and `35,000 for
paddy, cotton, sugarcane and banana respectively.

In case of both small large farmers, the Total Credit
Gap was seen highest in banana (42.66 percent for small
& 40.48percent for large farmers) crop followed by
cotton, paddy and sugarcane crops. In both commercial
and co-operative bank, it was due to lesser amount
sanctioned when compared to amount required. These

results are in conformity with Samantara (2010) who
reported that no agency including Co-operative bank had
been following the scales of finance (SoF) during
sanctioning of loan amount. The short term credit gap
was higher (87.96 percent) as compared to medium and
long term loan credit gap (Devendra Pratap and Anil
Kumar, 2003).
Comparative Credit Gap of Commercial and Co-
operative KCC Holders

The table 5 indicates the comparative credit gap of
commercial and co-operative KCC holders. The table
shows that the highest Total Credit Gap (TCG) was found
in cotton (for small farmers 28 per cent and for large
farmers 27 per cent) and banana (43 per cent for small
farmers and 40 per cent for large farmers) crops,
commercial and co-operative bank KCC holders
respectively.

The table also indicates that credit gap between
commercial and co-operative banks, GAP-I was found
to be highest in co-operative banks irrespective of farmer’s
categories and major crops as compared to commercial

Table 3: Decomposition of Total Credit Gap (TCG) of co-operative bank KCC holder
(` per acre)

Particulars Small farmers  (N=90) Large farmers  (N=90)
Paddy Cotton Sugarcane Banana Paddy Cotton Sugarcane Banana

Scale of finance 21000 10000 36600 40000 21000 10000 36600 40000
Amount Sanctioned 15526 8125 26275 26123 15992 8241 27387 27625
GAP-I 5474

(26.07)
1875

(18.75)
10325

(28.21)
13877
(34.69)

5008
(23.85)

1759
(17.59)

9213
(25.17)

12375
(30.94)

Credit requirement 23901 13278 38463 45564 24610 12985 37993 46410
Scale of finance 21000 10000 36600 40000 21000 10000 36600 40000
GAP-II 2901

(12.14)
3278

(24.69)
1863
(4.84)

5564
(12.21)

3610
(14.67)

2985
(22.99)

1393
(3.67)

6410
(13.81)

Actual credit Required 23901 13278 38463 45564 24610 12985 37993 46410
Amount Sanctioned 15526 8125 26275 26123 15992 8241 27387 27625
Total Credit Gap 8375

(35.04)
5153

(38.81)
12188

(31.69)
19441

(42.67)
8618

(35.02)
4744

(36.53)
10606
(27.92)

18785
(40.48)

Note: SOF of the crops with respect to year 2012-13
In GAP-I, figures within the parentheses indicate percentage to scale of finance fixed
In GAP-II and TCG, figures within the parentheses indicate percentage to credit requirement.

Table 4: Comparative credit gap of commercial and co-operative KCC holders
(percent)

Farmers
category

Selected crops Commercial bank Co-operative bank
GAP-I GAP-II TCG GAP-I GAP-II TCG

Small Paddy 0.72 14.14 14.76 26.07 12.14 35.04
Cotton 1.38 27.56 28.56 18.75 24.69 38.81
Sugarcane 0.72 6.28 6.96 28.21 4.84 31.69
Banana 0.87 14.24 14.99 34.69 12.21 42.67

Large Paddy 0.69 20.19 20.75 23.85 14.67 35.02
Cotton 1.22 26.05 26.95 17.59 22.99 36.53
Sugarcane 0.6 5.47 6.04 25.17 3.67 27.92
Banana 0.82 14.6 15.3 30.94 13.81 40.48

TCG-Total Credit Gap, Small (less than or equal to 2 ha) and large (more than 2 ha) farmers
TCG is summation of GAP-I and GAP-II
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banks KCC holders. It means that co-operative banks
are sanctioning loan amount less than scale of finance
fixed for that particular crop by district level technical
committee.

The GAP-II was higher in both commercial as well
as co-operative banks irrespective of farmer’s category
and crops. It indicates that credit required (cost of
cultivation) was higher than scale of finance. In case of
commercial banks, among the components of TCG only
GAP-I is contributing more to total credit gap where as
in case of co-operative banks both GAP-I and GAP-II
are contributing to total credit gap.  Because of this reason
the Total Credit Gap (TCG) was highest in case of co-
operative bank KCC holders as compared to commercial
bank KCC holders and irrespective of farmers. These
results are in confirmity with Samantara (2010) who
reported that co-operative banks are sanctioning less than
scale of finance fixed by DLTC.
Estimates of Credit Requirement of Farmers

The credit requirement of KCC holders was assessed
by using the log linear model. For credit assessment, the
average cost of cultivation of crops and consumption
credit of the farmers was taken as dependent variable
and yield is taken as independent variable. For estimation
of credit requirement four major crops grown in the study
area viz., paddy, cotton, sugarcane and banana were
considered. The total credit requirement for the KCC
holders under commercial and co-operative bank was
presented in Table 6. In both small and large farmers of
commercial and co-operative banks, the cost of cultivation
as a whole influenced significantly to the credit
requirement as compared to consumption credit. Hence,
the credit requirements increase with increase in cost of
cultivation. These results are in similarity with Sudhakar
Patra and Kabita Kumari (2012) who observed that the

credit requirement increases with increase in cost of
cultivation.
CONCLUSIONS

It can be concluded from above findings that, the
GAP-I and GAP-II are the two components which are
responsible for the presence of credit gap in agricultural
sector. The study also showed that, overall credit
disbursement was increasing at national level as whole
but at grass root level (that is at farmer’s level), there is
a mismatch between demand and supply of credit. It
indicates the presence of credit gap at grass root level. In
case of both co-operative and commercial financial
institutions, average loan amount sanctioned per acre was
found to be less in comparison with cost of cultivation
(credit requirement). Hence, it is the responsibility of public
as well as Government to strengthen the cooperative
banking system by infusing more resources. It can also
be concluded that, the total credit gap was found to be
higher for cotton and banana crops irrespective of
farmer’s categories and the financial institutions. Hence,
there is a need to enhance the scale of finance in order to
meet the credit requirement of the farmers. In both small
and large farmers of commercial and co-operative banks,
the cost of cultivation as a whole influenced significantly
to the credit requirement as compared to consumption
credit.
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ABSTRACT

Improvement in productivity and subsequent effective marketing of chickpea produce in potential producing areas can be
a major milestone in the fight against poverty in the country. Keeping this in the view, present study has been taken to study
the value chain of chickpea in the potential districts of M.P. The study has found that inadequate horizontal and vertical
linkages, limited participation in value addition, limited access to information etc. continue to stifle the marketing system.
Addressing these issues along the value chain requires interventions at different levels as discussed in the paper.
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INTRODUCTION
In India, chickpea (Cicer arietinum L.) rank first in

production among all the pulses. It is cultivated on about
8.7 million hectares equivalent to one-third of the total
pulses area and contributes close to 47 percent of the
total output of the pulses (GoI 2012). The shape, size,
and color of chickpea seeds vary according to the
cultivars. Based on seed color and geographical
distribution, chickpeas are generally grouped into two
types: kabuli (Mediterranean and Middle Eastern origin)
and desi (Indian origin). The former type is with large,
smooth coated, rams-head shaped and beige colored seeds
and the latter type is with small, angular, wrinkled and
dark colored seeds (Chavan et al., 1986; Saini & Knights,
1984). Chickpea contains on the average 22 percent
protein, 4.5 percent fat, 63 percent carbohydrate, 8.0
percent crude fibre and 2.7 percent ash (Chavan et al.,
1986). Unlike many commodity crops, chickpeas are
commonly edible after a primary process, such as utilized

historically in whole or paste form as a main or side dish
after cooking and in whole form as a snack food after
roasting (Koksel, Sivri, Scanlon, & Bushuk, 1998).
Production base of chickpea has gradually shifted from
the semi-arid northern regions towards arid and semi-
arid tropics and spread over the states of Madhya Pradesh,
Andhra Pradesh and Karnataka (Parthasarathy Rao et al.
2010). There is a great deal of opportunity to expand
value-added activities in legumes and to secondary and
tertiary levels of processing. The utilization of its
components as new ingredients in the food industry has
drawn the attention of researchers. Extensive research
has been conducted on its protein due to their ready
availability and wide usage in food and non-food
applications (SanchezVioque, Clemente, Vioque, Bautista,
& Millan, 1999; Zhang et al., 2007). The globalizing
markets demand consistent supply of high quality
products that meet new standards for food quality and
safety and hence increase the comparative advantages of
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large scale commercial farmers, processors and
supermarket chains. Small and medium scale operators
and smallholder farmers that supply them find it difficult
to penetrate and exploit international markets, which
require value added products, in situations where local
capacity and participation in the value addition process is
limited by insufficient innovative product development
and diversification to meet market requirements. The full
exploitation of opportunities presented by these markets
will require development of innovative market linkages
and addressing specific consumer needs and
diversification of agricultural products. This means that
while the removal of trade barriers and increased
competition has opened some flexibility for farmers to
choose buyers for their products and suppliers of key
inputs, the structure and performance of emerging rural
markets remain to be a concern for accelerated
commercialization of smallholder agriculture. Keeping
same in the view, using primary data collected from a
survey of growers in one of the major chickpea growing
areas in the country (Madhya Pradesh), an attempt has
been made towards understanding suitable marketing
channel flow for the growers and suitable measures have
suggested for improving their livelihood.

Study deals with the following objectives:
1) This study socio economic factors of chickpea

growers
2) To identify present marketing channels in study area
3) To identify problems and suggesting suitable

marketing channel
MATERIALSAND METHODS

The state of Madhya Pradesh has the highest share
of area and production of chickpea in the country. In
order to examine the marketing channels and farm income,
field level survey was conducted in two purposively
selected agro-climatic regions including, Malwa and
satpura which together account for around 80 percent
of the total chickpea area as well as its production in the
state. To generate primary data on pattern of adoption
along with yield, cost and revenue of various varieties of
chickpea, a semi-structured interview schedule was used
for the sample of 50 chickpea farmers was taken .the
selection of farmer was basis on the random sampling
and list was taken from the agriculture department. From
each of the region, one district was selected based on
maximum area under gram Cultivation. The districts
selected for primary survey were: Ujjain from Malwa
region; Jabalpur from satpura region. Two blocks were
selected from each district on the basis of highest and
lowest production of Gram. The villages from each block
were randomly selected as to ensure representativeness
of the sample with respect to landholding size, crop yield
etc. Mandis in the selected districts were taken for the

data collection. Indore district is selected for the study
of other stakeholders as it is a hub of processing units
and exporting in Madhya Pradesh, while samples of all
stakeholders is also collected from Jabalpur district. Over
4 retailers have been studied to understand their view of
the market of chickpea. Relevant information and data
were collected on various personal and household
characteristics from the selected households which was
supplemented by Focused Group Discussion (FGDs)
with farmers and other stakeholders in few villages in
each district to understand the reasons for the problems
and constraints faced by the farmers. Traders were
involved to understand market preferences for different
chickpea traits and marketing channels in the study area.
RESULTAND DISCUSSION
Socio Economic Factors of Farmers

The average land holding of the farmers in the 4
blocks covered is 20.44 acres. Ghatiya block of Ujjain
district has the lowest Average land holding of 10.52 while
the average land holding of Shehpura block of Jabalpur
is the highest i.e. 37.27 acres. In Shehpura block of
Jabalpur district 1 farmers hold 105 acres of land, 2
farmers hold 50 acres of land while 2 other farmers hold
40 acres of land.

Average area under Gram cultivation is 6.3 acres
which consist of 30.84  percent of average cultivable
area. Badnagar block of Ujjain district is having least
percent of gram cultivable land i.e. 24.14 percent while
Ghatiya block of Ujjain district has the highest percent of
gram cultivable land of 40.15 percent.

Within the total no. of sample covered (i.e. 50), 46
famers are having either their own source of irrigation or
they do irrigation by rent, maximum farmers are having
their own irrigation facility. Flood irrigation was found to
be mostly used mode of irrigation among the respondents

This table shows that farmers getting financial
support through KCC from banking institution. In that
area Shehpura(Jabalpur) has 91 percent means farmers
awareness about KCC and lowest in Ghatiya (Ujjain)
district. Although the overall availability of the finance to
the growers was of about 72 percent which is average
number and there is scope for improvement.

Following is mentioned flow to represent the value
chain and value addition in gram among various
stakeholders
1) Farmer-Mandi-Dal Mill-Trader-Retailers-Consumer.

(Dal mill adds value to wholegrain gram by
processing it to manufacture split cotyledons)

2) Farmer-Mandi-Dal Mill-Namkeen Manufacturer-
Retailers-Consumer. (Namkeen manufactures adds
value to split cotyledons by manufacturing various
namkeen products)

3) Farmer-Mandi-Dal Mill-Besan Mill-Trader-Retailers-
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Consumer. (Besan Mill adds value to split
cotyledons by manufacturing flour or besan from
it)

4) Farmer-Mandi-Dal Mill-Trader-Retailers-Besan Mill-
Retailer-Consumer. (Retailers sell Split cotyledons
to Besan mill which adds value to it by
manufacturing flour or besan, besan mill sell besan
it to retailer to reach consumers)

5) Farmer-Mandi-Wholesaler-Retailers-Consumer.
6) Farmer-Mandi-Wholesaler-Consumer.
7) Farmer-Mandi-Trader-Wholesaler-Consumer.
8) Farmer-Mandi-Trader-Wholesaler-Retailers-

Consumer.
9) FarmerMandi-Dal Mill-Besan Mill-Namkeen

Manufacturer-Retailers-Consumer. (Namkeen
manufacturer procures flour or besan from besan
mill and adds value by manufacturing various
namkeen products)

10) Farmer-Village trader-Wholesalers-Retailers-
Consumer.
The highlighted marketing channel shows the value

addition.
Problems Faced by Respondents

Various problems faced by the respondents have
been compiled and stated as below:
· The farmers should be supplied with the good seed

material. As observed in the study area majority of
the respondents were facing the problem associated
with quality seeds which ultimately affecting overall
production and returns to the growers.

· Lack of availability of the crop protection chemicals
by cooperative organization. Based on the study the

availability of crop protection chemicals are not
available at the time where farmers are needed.
Farmers are willing to prevent their crop from insects
and pests. But, the crop protection chemicals are
available only after pest attacked the crops.

· Low awareness among marginal farmers regarding
other financial facilities. On, the study the
Shehpura(Jabalpur) has 91 percent means farmers
awareness about KCC and lowest in Ghatiya (Ujjain)
district. This, denotes there is a lacking of extension
from banking institution. If, banking institutional
create awareness about the KCC all over the area it
is very much helpful for marginal farmers for
financial facilities.

· Limited storage facilities like godowns were found
as one of the major problem in the study area. Based
on the study it is an another major problem because
all over India M.P is a major state growing of chickpea
the production of chickpea is more, but only limited
number of godowns are there to store the chickpea.
Remaining is loss their quality on that reason farmers
get that much profit from their crop.

· Lack of facilities for checking the quality of the
produce. Based on this study there is a lack of quality
testing laboratory. If, quality testing lab is implemented
and used to test the quality of both raw materials as
well as by products it’s an income generated for
farmers.

· Limited high tech machines and processing
techniques. This study is used to know problems

Table 1: Average land holding of the farmers and percent of land under gram cultivation
Particulars Total cultivable

area (in acres)
No. of sample

covered
Average size land
holdings (in acres)

Total area under
gram (in acres)

Average area
under gram

Percent under
gram

Ujjain
Badnagar 155.2 8 19.4 37.47 4.68 24.14
Ghatiya 199.93 19 10.52 80.28 4.23 40.15
Jabalpur
Panagar 257 12 21.42 64.5 5.38 25.1
Shehpura 410 11 37.27 133 12.09 32.44
Total 1022.13 50 20.44 315.25 6.3 30.84

Table 2: Source of irrigation
Particulars No. of

farmers
No. of farmers having irrigation

facilities
Ujjain
Badnagar 8 8
Ghatiya 19 15
Jabalpur
Panagar 12 12
Shehpura 11 11
Total 50 46

Table 3: Kisan Credit Card
Particulars No. of

sample
covered

Farmers
having
KCC

Percent of
farmers having

KCC
Ujjain
Badnagar 8 7 88
Ghatiya 19 9 47
Jabalpur
Panagar 12 10 83
Shehpura 11 10 91
Total 50 36 72

Manikandan et al.: Study of value chain for chickpea in potential districts of Madhya Pradesh
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occurred in processing unit. The main problems
machines are not high tech it requires more labors as
well as it take lot of time to process the product.
Due, to this reason quality of the product is very
low. If, we upgrade the machines with high technique
and the process product is well quality.
The farmer directly sends their raw material to the

processing unit it give more value to the farmer as well
as margin is also increased when compared with raw
material. The channel for processing unit is directly
exported their product it gains more than other channels.
In, the above channel clearly shows that number of
intermediates are there the margin for the producer is so
low when compare with their own channel without any
intermediates means, farmers directly sell their product
to the processing unit it is increasing producer income as
well as margin.
CONCLUSIONS

No doubt, there are many challenges associated with
developing market opportunities and profitable value
chains for chickpea. With the study of socio economic
factors it is found that average land holding and
percentage of land under cultivation ghatiya block of Ujjain
has the lowest average size holding and highest shehpura
block of Jabalpur. As, similar study on percentage of gram
cultivation badanager block of Ujjain having lowest
percentage of gram cultivation and khatiya block of Ujjain
having highest percentage of gram cultivable land.
Irrigation is the main source of farming. On that basis, it
is observed in the study area that 92 percent of farmers
having own source of irrigation and some of them had
irrigated land by rent basis. Flood basis of irrigation was
found to be a most suitable mode of irrigation. Finance is
a main source for each and every activities on the above
study farmers need finance for doing their farming
operation. So, they had approached financial institution
for finance particularly KCC but only few of the farmers
knew about the scheme others are unaware about finance
to do farming. In Ujjain block of Shehpura 91 percent of
farmers aware about KCC at the same time again the
same block of Ghatiya 47 percent only aware about KCC.
Marketing channels were studied for two varieties of
chickpea various problems were about the channels are
also studied. In line to the problems faced by the
respondents we have formulated a suitable marketed
channel were processors have been included and emphasis
were given for value added products. Based on these
findings, we propose the following recommendations and
suggestions for policy:

Collaborative efforts are required to introduce
appropriate technologies and market information systems

that improve productivity and help to meet quality and
quantity requirements of different end-users in both
domestic and international markets. This may require
expanding the existing extension systems on agronomic
practices by integrating issues on market information,
market preferred varieties, and grain quality parameters.

There is a need for increased participation of the
private sectors (including cooperatives) in strengthening
business support services to traders along the value chain.
This should include enhancing the availability and
dissemination of market information to all stakeholders
involved in production, processing and marketing activities.
Such business services and information should also
include good practices in labeling, storage, product
certification, demand creation, and provision of credit,
especially to actors in the primary markets.

There is a need for processing unit and government
support processing unit through subsidy. There is a need
for institutional innovations to reduce transaction costs
through better coordination of marketing activities of
smallholder farmers and increased exchange of
information along the value chain. The corollary to this
would be enhanced availability of better farm–to–market
road links and transport and storage facilities.
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ABSTRACT

The present study was based on the data collected from a random sample of forty farmers who were selected randomly from
four villages. Ten wheat growers from each of the selected villages considered to collect the required information for the
present study. Study revealed that on an average cost of wheat cultivation estimated as `20997.56 per ha. The average net
return was estimated as `24863.21 per ha. The average input-output ratio was observed as 1:2.18. per farm. Per farm
quantity produced of wheat is estimated as 21.00 quintal at marginal, 32.77 quintal at small farms, 44.22 quintal at
medium farms and 101.62 quintal at large farms at sampled farms.
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INTRODUCTION
Wheat (Triticum aestivum) is the important food

grain and food source of the country which provides a
large fraction of the dietary protein of total food supply.
It contributes more calories and proteins to the world
diet than any other cereal crops. Its flour is used to prepare
chapattis, bread, pasta, biscuits, noodles and semolina
etc. It is also used to prepare ethanol, beer, wheat based
raw material for cosmetics, polymers, adhesives, resins
etc. Wheat is cultivated in about 120 countries of the
world. The major wheat producing countries are China,
India, USA, Russia, Canada and Australia. China is the
largest producer of wheat with annual production of
115.10 Mt during 2009 followed by India with a
production of 80.80 Mt. Out of total (685.80 Mt) world’s
wheat production, 16.79 per cent is contributed by China
followed by India (11.78 per cent).

In India, wheat is the main cereal crop in respect of
area and production.  It occupies second position after
paddy. Madhya Pradesh ranked second largest in wheat
area contributing 15.65 per cent to the area and 10.79
per cent to the production of India. Out of total area
(28.46 Mha) and production (80.80 Mt) Madhya Pradesh
alone accounted for 4.46 Mha and 8.70 Mt of area and
production of wheat respectively during the year of 2009-
10. (Commissioner of Land Record, 2010, Gwalior M.
P.)  Looking to the yield level in the states like Punjab
(4462 kg per ha), Haryana (4390 kg per ha), Rajasthan
(3175 kg per ha), Uttar Pradesh (3002 kg per ha), the
yield of wheat crop is about 2500 kg per ha in Madhya
Pradesh which is about 10-15 qtl per ha less to the other
wheat producing states and quit low to the national
average i.e. 2907 kg per ha.

Looking to these conditions prevailing in the state,
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an attempt has been under taken in order to bridge this
yield gap. There is need in the expansion of area under,
to accelerate the production of this crop in the state by
diagnosing the possible constraints and overcoming them
which were restricting the yield enhancement of this crop
in the state.

Therefore, the present study is under taken in
Chhindwara district of Madhya Pradesh.
METHODOLOGY

The area under wheat in Chhindwara district is 0.11
Mha which is about 2.50 percent of the total area under
wheat cultivation in the state. Out of nine tehsils of
Chhindwara district, Chourai and Amarwara tehsils are
combinedly constitute 0.042 Mha of area (37.78 per cent)
and 0.099 Mt (42.68 per cent) production of the total
district. Therefore, one of them i.e. Chourai tehsil was
selected randomly for present study. The Chourai tehsil
has 195 numbers of villages, out of these, a sample of
two per cent village was considered randomly for this
study purpose.

Therefore, four villages were selected randomly for
the study purpose, in order to collect the primary
information related to this study. There were large
numbers of wheat growers in selected villages. From
each of these selected villages, a proportionate sample of
respondents was considered in order to make a number
of respondents equal to forty.

These farmers was classified in to different
categories based on their land holding i.e. marginal (up to
1.00 ha), small (1.01 to 2.00 ha), medium (2.01 to 4.00
ha) and large (above 4.00 ha).

RESULTS AND  DISCUSSION
Cost Incurred on Different Operations of Wheat
Cultivation at Sampled Farms

Cost incurred on different operations of wheat
cultivation at sampled farms of Chhindwara district is
presented in Table 01. Table reveals that on an average
the total cost of cultivation of wheat was observed to be
`20997.56 per hectare out of which variable cost was
estimated to be `20525.52 (97.75 per cent) and fixed
cost `472.04 (2.25 per cent) respectively. Out of the
total cost of cultivation, cost incurred on seed and sowing
for wheat was estimated on an average `4153.09 (19.78
per cent) per hectare which varied from `3222.56 at
marginal farms to `5177.84 at large farms. The figures
clearly indicate that the seed and sowing cost is increasing
as the size of holding increased. This is due to the farmers
of larger category are generally purchase the seed each
year as compared to farmers of marginal category. The
next major cost was observed as `4149.43 (19.76 per
cent) on manures and fertilizers which varied from
`3280.72 at marginal farms to `4510.11 at large farms
respectively. It is clear from the table that the cost of
manures and fertilizer was increasing in general as the
size of holding increased with few exceptions. This wide
variation is mainly due to higher price and more quantity
of fertilizer used by the farmers. The expenditure made
on irrigation is estimated as `3096.30 (on an average per
hectare) 14.76 per cent which varied from `3004.62 at
marginal farms to `3357.93 at large farms. The
expenditure on ploughing was estimated as `2538.69
(12.10 per cent) which varied from `2241.11 at marginal

Table 1: Category-wise cost incurred on different operations of wheat production
(`/ha)

Particulars Marginal
farms

Small
farms

Medium
farms

Large
farms

Average cost across the
categories

Percenat to the total
cost of cultivation

Variable cost (A)
Pre-sowing irrigation - 104.14 61.97 82.84 60.13 0.28
Ploughing 2241.11 2443.78 2727.56 2710.49 2538.69 12.10
Manure & fertilizer 3280.72 3912.4 4759.82 4510.11 4149.43 19.76
Sowing 3222.56 4036.67 4318.89 5177.84 4153.09 19.78
Intercultural operation 618.23 525.44 546.15 403.41 530.97 2.52
Plant protection 1136.01 893.49 1304.06 1780.72 1264.99 6.02
Irrigation 3004.62 2847.32 3178.17 3357.93 3096.30 14.76
Harvesting 2426.58 .2347.92 2524.2 .2633.94 2482.08 11.82
Tran. from field to threshing place 511.54 405.91 296.94 285.9 372.90 1.78
Threshing 2016.46 1883.43 968.36 719.94 1386.60 6.60
Tran. from threshing place to home 556.41 272.18 548.74 558.29 490.34 2.33
Total variable cost 19014.24 19672.68 21234.86 22221.41 20525.52 97.75
Fixed cost (B)
Land revenue 10 10 10 10 10.00 0.04
Interest on working capital 428.04 442.86 478 500.2 462.04 2.21
Total fixed cost 438.04 452.86 488 510.2 472.04 2.25
Total cost (A+B) 19,452.28 20,125.54 21,722.86 22,731.61 20,997.56 100.00
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farms to `2710.49 at large farms.  The cost of ploughing
depends on the number of ploughing done by the farmer.
The average cost across the categories on harvesting and
threshing was estimated as `2482.08 and `1386.60 which
is about 18  percent of the total cost of cultivation. These
two operations are machine and labour intensive
operations. Other operations such as plant protection and
intercultural operation are some operation on which
farmers spent on an average more than 8 percent of the
total cost. The average expenditure on these operations
is estimated as `1264.99 and `530.97 per hectare
respectively. The table showed  that the  some of the
operations like sowing, manure and fertilizer, irrigation,
ploughing and harvesting which comprised about more
than 78 per cent of the total cost across the categories
and having the increasing trend as the size of holdings
increase except some of the operation in small farms.
Economics of Wheat Production at Sampled Farms

The economics of wheat production at sampled
farms is presented in Table 2. Per hectare cost of
cultivation was estimated as `19425.28, `20125.54,
`21722.86 and `22731.61 at marginal, small, medium
and large farms of the district respectively along with
`20997.56 as an average. It shows that the cost of
cultivation is increasing as the size of holding increased.
The higher cost of cultivation in the district attributes to
high productivity of the crop. Consequently, the average
yield is observed as 35.34 quintal at sampled farms. Per
quintal cost of production are ranges from `576.49 at
small farms to `621.08 at large farms having an average
of `594.03 per quintal in Chhindwara district. The average
price of the produce is observed as `1117.93 per quintal
in district. Varity and quality of wheat is playing important
role to decide the per quintal price. The average gross

return is observed as `45860.77 per hectare which ranges
from `39595.80 at marginal farms to `49246.50 at
medium farms. These figures clearly indicate that farmers
have received more gross return as mainly due to relatively
higher yield and price realized by the farmers. The net
returns of this crop is observed highest at medium farms
i.e. `27523.64 followed by `26384.69 at large farms,
`24912.31 at small farms and `20143.52 at marginal
farms in the district.  The average input-output ratio was
estimated as 1:2.18 which varied from 1:2.03 at marginal
farms to 1:2.26 at medium farms.  It clearly shows that
the input-output ratio is more favourable to the producers
due to higher yield and price received by the farmers of
the district.
Disposal pattern of wheat at sampled farms
Marketable surplus

The marketable surplus of wheat at sampled farms
of Chhindwara is shown in Table 3. The total quantity
produced of wheat is estimated as 21.00 quintal at
marginal, 32.77 quintal at small farms, 44.22 quintal at
medium farms and 101.62 quintal at large farms
respectively. These figures show that the production at
these farms is increasing as the size of holding increased.
Out of this, on an average more than 8 per cent are
retaining for the use of consumption purpose. The quantity
for the use of seed for next year is observed as more
than 3 per cent of the total production as farmers generally
purchased the new seed for sowing this crop.  Remaining
88.12 per cent quantity of wheat is ready with them to
dispose off to fulfill their other domestic needs. Table
clearly reveals that the marketable surplus of wheat is
observed as 86.20 per cent, 82.72 per cent, 84.50 per
cent and 93.11 per cent of total production at marginal,
small, medium and large farms respectively. The average

Table 2: Economics of wheat production at sampled farms
Particulars Marginal Small Medium Large Average
Cost of cultivation    (` /ha.) 19,452.28 20,125.54 21,722.86 22,731.61 20,997.56
Production (Qu. /ha.)
Main product 32.45 34.91 37.11 36.60 35.34
By-product 57.18 60.94 65.70 66.60 62.67
Cost of production (`/q)
Main product 599.45 576.49 585.36 621.08 594.03
Price (`/q)
Main product 1044.00 1115.55 1150.00 1160.00 1117.93
By-product 100.00 100.00 100.00 100.00 100.0
Return (`/ha.)
Main product 33877.80 38943.85 42676.50 42456.00 39592.87
By-product 5718.00 6094.00 6570.00 6660.00 6267.90
Gross return(`/ha.) 39,595.80 45,037.85 49,246.50 49,116.00 45,860.77
Net return(`/ha.) 20,143.52 24,912.31 27,523.64 26,384.39 24,863.21
Net return (`/qtl. 620.75 713.61 741.67 720.88 698.46
Input-output ratio 1:2.03 1:2.23 1:2.26 1:2.16 1:2.18

Pallewar et al.: Economics of production and marketing of wheat in Chhindwara District of Madhya Pradesh
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marketable surplus of wheat is found to be 41.70 quintal
constituting 88.12 per cent to the total quantity produced
in the district at sampled farms.
Quantity sold by producer at sampled farms

The quantity sold by the producers to different
marketing intermediaries is given in Table  4. It is clear
from the figures given in the table that Primary Agriculture
Co-operative Society (PACS) is the important
intermediary in the state through which most of the
farmers sell their about 51 per cent produce on an
average. Since, the quantity sold through PACS is

increasing as the farm size increasing; this intermediary
is most popular among small, medium and large categories
of farmers.  Marginal farmers have not sold their produce
through PACS due to small marketable surplus and delay
in purchasing and payment by PACS; however, they
disposed-off more than 90 per cent produce through
village traders. The quantity sold by the producers through
PACS is observed as 35.67 per cent, 55.16 per cent, and
67.15 per cent at small, medium and large farms of
Chhindwara district respectively. The maximum quantity
sold by marginal producers through village traders is
estimated as 93.92 per cent followed by small farmers
(59.42 per cent), medium farmers (20.14 per cent) and
large farms (1.99 per cent) at the sampled farms. The
remaining quantity of produce is disposed-off through
wholesalers directly in MP state.
Marketing cost incurred by different agencies

The marketing charges paid by the producers, village
traders and wholesalers are described in Table 5. In
marketing channel- I marketing charges paid by the
producers, village traders and wholesalers of wheat are
estimated as `5, `29.58 and `101.00 per quintal
respectively. The marketing charges paid by the producers
and wholesalers are estimated as `24.60 and `101.00
per quintal in channel- II.  Most of the producers sell
their produce in the channel-III and incurred very less

Table 3: Marketable surplus of wheat at sampled farms
                  (Quintal/farm)

Particulars Marginal Small Medium Large Average
Total quantity produced 21

(100.00)
32.77

(100.00)
44.22

(100.00)
101.62

(100.00)
47.32

(100.00)
Quantity retained  for seed 2.1

(10.00)
3.33

(10.17)
4.47

(10.11)
5.25

(5.17)
4.12

(8.71)
Quantity used for home consumption 0.8

(3.80)
2.33

(7.11)
2..38
(5.39)

1.75
(1.72)

1.5
(3.17)

Total quantity utilized 2.9
(13.80)

5.66
(17.28)

6.85
(15.50)

7
(6.89)

5.62
(11.88)

Marketable surplus 18.1
(86.20)

27.11
(82.72)

37.37
(84.50)

94.62
(93.11)

41.7
(88.12)

Figures in parentheses indicate percentage to total quantity produced.

Table 4: Quantity of wheat sold by producer to different
marketing agencies

(Quintal/farm)
Category Village trader Wholesaler PACS Total
Marginal 17

(93.12)
1.1

(6.08)
- 18.1

(100.00)
Small 16.11

(59.42)
1.33

(4.91)
9.67

(35.67)
27.11

(100.00)
Medium 7.53

(20.14)
9.23

(24.70)
20.61

(55.16)
37.37

(100.00)
Large 1.88

(1.99)
26.62

(28.13)
66.12

(69.88)
87.5

(100.00)
Average 10.7

(25.66)
8.9

(21.34)
22.1

(53.00)
41.7

(100.00)
Figures in parentheses indicate percentage to total production.

Table 5: Marketing cost incurred by different agencies
      (`/q)

Particulars Intermediaries in channel-I Intermediaries in channel-II Intermediaries in channel- III
Producer Village trader Wholesaler Producer Village trader Wholesaler Producer PACS

Transportation - 17.33 (58.59) 70.00
(69.31)

15.10
(61.39)

- 70.00
(69.31)

8.01
(61.10)

-

Loading/unloading - 4.50
(15.21)

12.75
(12.62)

2.00
(8.13)

- 12.75
(12.62)

5.10
(38.90)

-

Packaging - 2.75
(9.30)

4.75
(4.70)

2.50
(10.16)

- 4.75
(4.70)

- -

Mandi fees - - 2.50
(3.47)

- - 2.50
(3.47)

- -

Miscellaneous 5.00 5.00
(16.90)

10.00
(9.90)

5.00
(20.32)

- 10.00
(9.90)

- -

Total cost 5.00
(100.00)

29.58
(100.00)

101.00
(100.00)

24.60
(100.00)

- 101.00
(100.00)

13.11
(100.00)

-
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cost as compared to the channel-II. Producers sell their
produce in this channel through PACS which are situated
either in the same village or in other village nearly.   The
marketing cost in channel is estimated as `13.11 per
quintal in the district.
Marketing margin by different agencies

The marketing margins of intermediaries in different
channels are shown in Table 6. In channel –I the producers
disposed off the produce to the village trader at the rate
of `1040 per quintal mainly due to inconvenience in
transportation of small quantity of produce. Farmers
realized `1035 per quintal which is 76.67 percent of the
last price paid by wholesalers. The village trader’s sale
this produces to the wholesalers at the rate of `1140 per
quintal and received the total margin as `100 per quintal.
He spent `29.58 per quintal for different operations like
transportation, labour charges etc. The village traders
receive net margin as `70.42 per quintal which is 5.21
per cent of the price paid by last intermediaries. The
wholesaler bought the produce at the rate of `1140 per
quintal from village trader and sales it at the rate of `1350
per quintal in Nagpur market. The wholesaler incurred
`101 per quintal as marketing cost and receives `109 per
quintal as net margin which is 8.07 percent of the price
received by wholesaler from wheat purchaser of Nagpur
market. The total marketing cost is estimated as `135.58
per quintal in this channel- I.

In channel II, the producer sales the produce to the
wholesalers directly at the rate of `1105 per quintal. The
producer paid `24.60 per quintal as the marketing cost
for different functions like transportation, labour charges
etc. The producers share in consumer rupee is estimated

as 80.02 in this channel.
The wholesaler sales this produce at Nagpur market

at the rate of `1350 per quintal and realized `144.00 per
quintal as net margin after spending `101 per quintal as
marketing cost for different marketing functions. The
total marketing cost is worked out as `125.60 per quintal
in this channel-II. It is observed that channel I is most
popular among all categories of farmers as most of the
producers sell their produce through channel- I in the
district.
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Table 6:  Marketing margin of different agencies
(`/q)

Particulars  Intermediaries in channel-I   Intermediaries in channel-II
Producer Village trader Wholesaler Producer Village trader Wholesaler

Sale price 1040 1140 1350 1105 - 1350
Purchasing price - 1040 1140 - - 1105
Gross margin - 100 210 - - 245
Marketing cost 5

(0.37)
29.58
(2.20)

101
(7.48)

24.6
(1.82)

- 101
(7.49)

Net margin 1035
(76.67)

70.42
(5.21)

109
(8.07)

1080.4
(80.02)

- 144
(10.67)

Figures in parentheses indicate percentage to total production
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ABSTRACT

An attempt was made to study the marketing of apple in Nainital district of Uttarakhand. Primary data was collected from
sixty growers and five intermediaries operating at each level of marketing channel and information regarding marketing
channels, marketing cost and margins conjoined at various stages of apple marketing were taken and analysed using
Acharya's method. Four different channels were identified in the study area. In channel I producer is selling his produce
directly to the consumer at very low price. All four channels were found not efficient but if, have to make a choice than
channel III was most efficient one. The apple growers continue to suffer on account of high marketing cost and margins. If
marketing cost and margins are somehow optimized, the producer's share in consumer's rupee can further be increased.

Keywords
Acharya.s method, apple growers, marketing efficiency
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INTRODUCTION
The lack of apple market development globally opens

a large untapped opportunity for India to make an
organized entry in the marketing of fresh apple. India is
well positioned to capitalize this opportunity with a very
large national production of apple, including leading
varieties like Red Delicious, Golden Delicious and
McIntosh. Apple is one of the important fruit crop in
Uttarakhand state and is generally grown under high
altitude conditions in the state. In Nainital district, apple
production and marketing is labour intensive and
employment generative. But under the existing marketing
system, before the produce reaches the final consumers,
it has to be handled and passed through a long chain of
various intermediaries. Apple being highly perishable leads
to spoilage, at various stage of marketing. Due to this,
cost of grading and packaging, transportation, storage

and handling are quite higher in nature. Problem like
storage, lack of transportation, road connectivity, cartel
made in mandi, high cost of labours are few hurdles in
way of marketing agencies (Tripathi, 1997). Poor
efficiency in the marketing channels believed to cause
fluctuation in product prices. Keeping all these points in
view, the present research paper is an attempt to estimate
efficiency in the marketing of apple in Nainital district of
Uttarakhand.
METHODOLOGY

The study was conducted in Nainital district of
Uttarakhand as its climatic conditions are    suitable for
the cultivation of different fruits such as apple, plum,
peach etc. Nainital district consists of eight blocks. Two
major apple producing blocks i.e. Dhari and Ramgarh
blocks were selected purposively out of which six villages
i.e. three villages each from the selected blocks, were
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selected randomly. Finally from each village, 10
representative apple growers were selected randomly,
keeping only those farmers whom area under apple
cultivation was at least five Nali of total cultivated area of
at least ten Nali.

This condition also included for having at least ten
harvesting apple trees. The primary data were collected
from the farmers at end of crop year (2011-12), relevant
secondary data were collected from various published
sources such as horticultural database – 2011, sankhyiki
patrika of Nainital district – 2010, etc. Preliminaries
surveys have showed that Haldwani market (mandi) and
Delhi market (mandi) were the major disposal venues
for apple crop grown in Nainital district. Therefore
regulated market of Haldwani and Delhi were selected to
collect market information on various imperative trade
indicators.

Random samples of five market intermediaries
operating at each level of marketing channels were
identified and contacted through interview method.
Information regarding different marketing channels,
various trade indicators such as marketing cost and
margins conjoined at various stages of apple marketing
were taken from the selected marketing agents involved
in apple trade. The marketing channels were identified
through interview method, through which apple moves
from producers to consumers. All the possible marketing
channels were identified and major marketing channels
were taken for further analysis.
Marketing Cost

Total cost of marketing was worked out by summing
up the costs incurred by producers and middle men on
different marketing functions.
Marketing Margin

This is the difference between the total payments
(cost + purchase price) and receipts (sale price) of the ith

agency
Producer’s Share in Consumer’s Rupee

Producer’s share in consumer’s rupee was worked
out as percentage of price received by producer to the
price paid by the consumer.
Marketing Efficiency

Marketing efficiency was calculated using Acharya’s
approach. It is the ratio of total price paid by the
consumers to the total cost and margins.

M.E. = [RP / (MC + MM)] - 1,
RP = FP + MC + MM

where,
M.E. is the measure of marketing efficiency,
RP is price paid by consumer,
MC is total marketing cost,
MM is net marketing margin,
FP is price received by grower.

RESULTAND DISCUSSION
Marketing Channels involved in Apple Marketing

As seen in the Table 1, four channels are used by
the apple growers to dispose of their produce. Longest
marketing channel is channel IV where,  the final
produce is reaching to consumers located at distant
market. Shortest marketing channel is channel I where,
producers are selling directly to the local consumers.

Marketing Costs incurred by Different Functionaries
involved in Apple Marketing

Table 2 presents the marketing cost incurred by
different functionaries. The marketing cost incurred by
apple growers in Channel I is `342 per peti (`18.50 per
kg). Marketing cost incurred by apple growers in Channel
II, III and IV are `254.38 per peti (`13.76 per kg),
`265.37 per peti (`14.35 per kg) and `262.20 per peti
(`4.18 per kg) respectively.

The major component of the marketing cost of the
producer includes cost incurred on labours and mules
for taking the produce to the road head. In case of channel
I cost incurred on labour and mules by the apple growers
was `251.76 per peti (`13.62 per kg) while in Channel
II, III and IV were `168.73 per peti (`9.13 per kg),
`179.85 per peti (`9.73 per kg) and `175.21 per peti
(`9.48 per kg) respectively. The marketing cost of retailers
included labour cost and packaging cost in Channel II
while labour cost, transportation cost, loading cost,
unloading cost and packaging cost are included in channel
III. Marketing cost borne by retailers was `43.2 per peti
(`2.33 per kg) in Channel II and `63.8 per peti (`3.45
per kg) in Channel III. Marketing cost of wholesalers in
Channel IV included transportation cost, labour cost,
loading and unloading cost, grading cost, packaging cost
and commission charges given to commission agent of
distant market. Total cost borne by wholesalers in channel
IV was `110.53 per peti (`5.98 per kg). Retailers of distant
market have to borne transportation cost, labour cost,
loading and unloading cost accounting for `34.8 per peti
(`1.88 per kg) in Channel IV.

The finding reveals that commission agent cum
wholesalers were most preferred functionary in the
marketing of apple. Marketing cost incurred by
commission agent cum wholesalers was worked out to

Table 1: Marketing channels involved in apple
marketing
Channel I Producer- consumer
Channel II Producer- retailer- consumer
Channel III Producer- Commission agent cum wholesaler-

retailer- consumer
Channel IV  Producer – Commission agent cum wholesaler–

commission agent (distant market) - wholesaler -
retailer- consumer
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Table 2: Marketing cost incurred by different functionaries involved in apple marketing
(` per box*)

Functionaries Channel I Channel II Channel III Channel IV
Producer
Grading & Packaging cost 78.24 71.45 71.27 72.37
Labour and mule  and loading cost 251.76 168.73 179.85 175.21
Transportation cost 10 12.2 12.25 12.62
Unloading charge 2 2 2 2
Total producer’s cost 342 254.38 265.37 262.2
Commission agent cum wholesaler
Labour cost 10.5 10.5
Market fee 11.97 11.97
Total CAWS cost 22.47 22.47
Retailer
Transportation, loading and unloading cost - 20.6 -
Labour cost - 18.6 18.6 -
Packaging cost 24.6 24.6 -
Total retailer’s cost 43.2 63.8
Wholesaler of distant market
Transportation - - 12.4
Labour cost 11.4
Loading and unloading 5.4
Grading & packaging cost 6.7
Commission charge 74.63
Total  Wholesaler’s cost 110.53
Retailer of distant market
Transportation cost - - - 10.4
Labour cost - - 15.6
Loading & unloading cost - - - 8.8
Total retailer’s cost 34.8
Total cost 342 297.58 351.64 430
*Where one box nweighs 18.49 kg

be `22.47per peti (`1.22 per kg) in Channel III and channel
IV respectively. Marketing cost of commission agent cum
wholesalers included labour cost and market fee.
Marketing Cost, Margins and Price Spread

As evident from the Table 3. the market margin of

Table 3: Marketing cost, margins and price spread under various identified marketing channels
    (` per box*)

Market functionaries Price received Price paid Marketing cost Absolute margin Percentage share’s in
consumer’s rupee

Channel 1
Producer 371.18 - 342 29.18 7.86
Channel 2
Producer 377.78 - 254.38 123.4 11.84
Retailer 1042.8 377.78 43.2 621.82 59.63
Channel 3
Producer 423.64 - 265.37 158.27 15.18
Commission agent cum wholesaler 478.67 423.64 22.47 32.56 3.12
Retailer 1042.8 478.67 63.8 500.33 47.98
Channel 4
Producer 435.89 - 262.2 173.69 14.82
Commission agent cum wholesaler 478.67 435.89 22.47 20.31 1.73
Wholesaler of distant market 810 478.67 110.53 220.8 18.84
Retailer 1172 810 34.8 327.2 27.92
*Where one box nweighs 18.49 kg

retailers (Channel III) of local market is worked out to
be `621.82 per peti (`33.63 per kg) in channel II and
`500.33 per peti (`27.06 per kg) in Channel III. The
market margin of commission agent cum wholesaler was
found to be `32.56 per peti (`1.76 per kg) and `20.31

Parihar et al.: Marketing Paradigm of Apple Growers in Nainital District of Uttarakhand
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per peti (`1.10 per kg) in Channel III and IV. The market
margin of wholesaler and retailers of distant market were
`220.8 per peti (`11.94 per kg) and `327.2 per peti
(`17.69 per kg) in channel IV.
Market Efficiency of Different Distribution Channels
of Apple Marketing

From Table 3, it is clear that absolute margin of
producer is highest in Channel III and Channel IV and
producer’s share in consumer’s rupee is also highest in
these channels as compared to other channels, so they
are supposed to be the most efficient channels , Table 4
reveals that Channel III is most efficient marketing
channel with efficiency of 0.18 followed by channel IV
with efficiency of 0.17, Channel I has lowest marketing
efficiency of 0.08 as channel I has lower margin of
producer as well as producer’s share in consumer’s rupee.
In channel I growers are selling their produce directly to
the consumer at much lower price than the Channel II,
III and IV due to which the marketing efficiency was
recorded  least in channel I.
CONCLUSIONS

Though more market intermediaries are involved in
Channel III and IV but the farmer’s share in consumer
rupee is comparatively more in these two channels than
the Channel I and II .Overall efficiency of market is very
poor because in all the channels, farmer’s share is very
low, they are getting very small share of consumer’s
rupee. In Channel I producer is selling his produce directly
to the consumer at very low price. The all four channels
are not efficient channels but if, have to make a choice
than Channel III is most efficient one. The apple growers
are continued to suffer on account of high marketing

cost and margins.If marketing cost and margins are
somehow optimized, the producer’s share in consumer’s
rupee can further be increased. Adequate marketing
facilities like transportation, regulated marketed yard, etc,
should be made available to the apple growers.
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INTRODUCTION
A significant feature of India’s poultry industry has

been its transformation from a mere backyard activity
into a major commercial activity. This transformation has
involved sizeable investments in breeding, hatching,
rearing and processing. Farmers in India have moved from
rearing non-descript birds to rearing hybrids, which
ensure faster growth, good livability, excellent feed
conversion and consequently sustainable profits to the
poultry farmers. Poultry is one of the fastest growing
sectors of Indian agriculture today, with annual growth
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ABSTRACT
The present study was conducted to examine the production and disposal pattern of broilers in Ludhiana district of
Punjab, to estimate the marketing costs, margins and efficiency of different broiler marketing channels in the study area
and to analyze the various problems associated with the marketing of broilers. The study brought out that  the major
marketing channels identified in the marketing of broilers in the study area were: Channel-I (Producer-Wholesaler-
Retailer-Consumer) and Channel-II ( Producer-Retailer-Consumer). The results revealed that, on an average, 58.33 per
cent of the broiler farmers marketed their broilers exclusively through the wholesalers, whereas only 18.33 per cent
farmers sold their broilers exclusively to the retailers and 23.33 per cent farmers sold their broilers both to the wholesalers
as well as retailers. The retailers purchased only 12 per cent of the total marketable surplus of broilers directly from the
farmers. The proportion of broilers sold by the farmers directly to the wholesalers was 88 per cent of the total produce
sold. The producer’s share in consumer’s rupee in channel -I was found to be 74.38 per cent while the total price spread
was 25.61 percent. In marketing channel-Il, the net share received by the producer was 80.60 per cent of the consumer’s
rupee. Further, the marketing costs and margins in this channel were found to be 13.20 percent and 6.20 percent
respectively.. Hence, total price spread was19.40 percent. The marketing efficiency in Channel-II (Produce-Retailer-
Consumer) was found to be higher (4.16) as compared to Channel-I (Producer-Wholesaler-Retailer-Consumer) which
was estimated to be 2.90. Since only one intermediary was involved in Channel-II where the producer farmer sold the
broilers to the retailers, the marketing expenses were lower and hence the marketing efficiency was higher. Lack of
regulated markets, Delay in payments and payments made in fractions, lack of producer associations and no appropriate
price information were some of the problems faced by the broiler farmers. The broiler market is dominated by wholesalers,
thus the farmers can be saved from exploitation by encouraging the group marketing, co-operative marketing, contract
farming etc.

Keywords
Broiler marketing, costs, constraints, margins, marketing efficiency

JEL Codes
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rates of 5.57 and 11.44 per cent in egg and broiler
production, respectively. The sector is providing direct
or indirect employment to 6.5 million people. About 80
percent of the employment is generated directly by poultry
farms; the rest by the feed, pharmaceutical, equipment
and other support services required by poultry. The value
of output from the poultry sector was US$10 billion in
2014 (Rajendran et al., 2014). It accounts for about one
percent of India’s Gross Domestic Product (GDP) and
11.70 percent of the GDP from the livestock sector. The
organized poultry sector is contributing nearly 70 percent
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of the total output, with the rest from the unorganized
sector. Within the poultry sector, two thirds of the output
(about 66.7 percent) is contributed by the broiler sector,
and the other third (about 33.3 percent) by egg production.
Broiler production has been more vibrant than layer
production within the poultry sector, with an annual
growth rate of 11.44 percent, production of 3.725 million
tons and employment of 4.29 million people (Index
Mundi, 2015). Broiler farming in India has emerged as
the fastest growing segment of animal husbandry. More
than 60 per cent of poultry meat is produced in 5 states
namely Andhra Pradesh, Karnataka, Haryana,
Maharashtra, Punjab, and West Bengal (Anonymous,
2011). The meat of broiler provides important nutrients
like proteins, fat, calcium, iron, vitamins, etc. One hundred
gram of bird’s flesh gives 165 calories (Cholan, 2007).
The growth potential of this sector is bright due to regular
flow of income throughout the year. Broiler industry can
be adopted under a wide range of climatic conditions and
it can be combined conveniently with other farm
enterprises. However, the success and profitability of
broiler farm largely depends on the selection of superior
strains of broilers, feeding with well balanced, fresh good
quality and economical feed, adoption of sound
managerial practices and efficient marketing system.

In context of planned economic development,
marketing has assumed equal importance as that of
production. New methods of contract and cooperative
farming in the poultry sector are coming up, which will
help poultry farmers in marketing their products in a more
organized manner. Marketing stimulates growth,
coordination; economic integration fosters innovation and
develops standards. The marketing of broilers in the
country is characterized by the problems of irregularity
in its supplies, fluctuations in demand, perishability and
traditional practices adopted in its marketing. The broiler
farmers do not have a direct access to the consumers
and produce has to move through a long marketing channel
before it reaches to ultimate consumers. This affects
marketing efficiency of broiler due to increased marketing
costs and inflated marketing margins of middlemen which
at times are not commensurate with the services
performed. It is therefore, important to understand the
dynamics of various marketing channels, marketing
efficiency and the ability of different market agents in
reaching out to the producers and consumers. Hence,
the present study was conducted to have a detailed
analysis on marketing aspects of broiler farming with the
specific objectives (i) to examine the production and
disposal pattern of broilers in Ludhiana district of Punjab
(ii) to estimate the marketing costs, margins and efficiency
of different broiler marketing channels in the study area.
(iii) to analyze the various problems associated with the

marketing of broilers.
MATERIAL AND  METHODS

Ludhiana district of Punjab state was selected
purposively for the study as the district has high
concentration of poultry farms and the largest number
of broilers. The well developed infrastructural facilities
available in the district are helpful for the growth and
development of broiler farming.  Information regarding
the number of broiler farms, their location, addresses
and number of poultry birds on each farm was obtained
from the office of Deputy Director, Department of Animal
Husbandry, Ludhiana. Using cube root frequency method
of stratification, the broiler farms were stratified into three
strata i.e. small, medium and large on the basis of number
of birds. The selection of broiler farms was done on the
basis of probability proportion to the number of broiler
farms in each category. Consequently, 37 small, 16
medium and 7 large broiler farms were selected making
total sample of 60. The data were collected during August
2014 for the agricultural year beginning 1st July 2013 to
30th June, 2014 by personal interview method using a
specially designed and pre tested schedule.

Classification of different sizes of broiler farms in
Ludhiana, Punjab (2013-14)
Farm size category No. of farms Size of class
Small 37 Up to 6688
Medium 16 6689-14508
Large 7 above 14508

To study the marketing related aspects viz. marketing
costs and marketing margins, data were collected from
9 wholesalers and 17 retailers. A sample of 50 consumers
from the study area was, therefore, selected randomly to
examine the actual price paid per kg of broiler and the
share of different agencies in consumer’s rupee.
Analytical Procedure: Following concepts were used
for the analysis.
Marketing channels

The path through which the commodity moves from
the producer to ultimate consumer is known as marketing
channel. Thus, the broilers moving through different
channels were worked out. The percentage of the broilers
sold through the retailers, wholesalers etc. were calculated
to establish the relative importance of different agencies.
 Marketing costs

Analysis of marketing costs incurred by producer
in selling broilers through different channels and the costs
and margins of other agencies (wholesalers and retailers)
involved in handling the broilers was carried out. Total
marketing costs were computed as follows:
      TC= CF+  Cmi
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Where,
TC= Total cost of marketing of the commodity,
 CF = Cost paid by the farmer from the time the produce
        leaves the farm till he sells it, and
Cmi = Cost incurred by the ith middlemen in the process
         of buying and selling the commodity.

Marketing margins
Marketing margins of the ith middlemen were

computed as follows:
Ami =  SPmi - ( PPmi + Cmi)

Where,
             Ami  = Absolute margin of the ith middlemen,
            SPmi  = Sale price of the ith middlemen,
            PPmi = Purchase price of the ith middlemen,
             Cmi  = Marketing cost of the ith middlemen.

Price spread
Price spread refers to the difference between the

price paid by the consumer and the price received by the
producer for an equivalent quantity of farm product. A
study of the prices spread involves not only the
ascertainment of the actual prices at various stages of
the marketing channel, but the cost incurred in the process
of the movement of the produce from the farm to the
consumer and the margin of various intermediaries.
Producer’s share in consumer’s rupee

It is the price received by the farmer expressed as a
percentage of the retail price (i.e. the price paid by the
consumer). It is calculated as follows:

PS = (PF ÷ PR) x100
Where,

PS = producer’s share in consumer’s rupee
PF = producer’s or farmer’s price
PR = retail price

Marketing efficiency
The term marketing efficiency may be broadly

defined as the effectiveness or the competence with which
a market structure performs its designated function.
Acharya’s modified measure of marketing efficiency was
used to calculate the marketing efficiency as follows.

MME = FP / (MC + MM)
Where,

MME is the modified measure of marketing efficiency
FP is the price received by the farmer
MC and MM are marketing costs and marketing
margins.

RESULTSAND DISCUSSION
Socio-economic Profile of Broiler Farmers

Knowledge regarding the personal characteristics
of the respondents is very important as it influences on
the decision making process in running the farm business
to a great extent. It is in this context that Table 1 presents
some salient features about the distribution of heads of
the sampled broiler units according to their age, educational

status, special training and occupation. The perusal of
the table revealed that 71.66 per cent of the broiler farmers
were in age group of 31-45 years followed by 23.34 per
cent in more than 45 years and only 5.00 per cent of the
farmers up to 30 years of age in the overall sample in the
district. On an average, all farmers were literate with 10
per cent of the farmers being matriculates, 28.34 per
cent having education up to senior secondary level and
61.66 percent graduates in the sample. On an average,
55 per cent of the broiler farmers received specialized
training. Of all the farmers taken together, 63.33 per cent
practiced broiler farming as a subsidiary occupation and

Table 1:  Distribution of broiler farmers according to their
socio-economic profile, 2013-14

(Number)
Particulars Farm size category Overall

Small Medium Large
Age (years)
Up to 30 3 0 0 3

(8.11) 0 0 (5.00)
31-45 27 12 4 43

(72.97) (75.00) (57.14) (71.66)
>45 7 4 3 14

(18.92) (25.00) (42.86) (23.34)
Total 37 16 7 60

(100.00) (100.00) (100.00) (100.00)
Education
Matriculate 6 0 0 6

(16.22) 0 0 (10.00)
Senior
Secondary

13 3 1 17

(35.14) (18.75) (14.29) (28.34)
Graduate 18 13 6 37

(48.64) (81.25) (85.71) (61.66)
Total 37 16 7 60

(100.00) (100.00) (100.00) (100.00)
Participation in specialized training programmes (No.)
Yes 20 9 4 33

(54.05) (56.25) (57.14) (55.00)
No 17 7 3 27

(45.95) (43.75) (42.86) (45.00)
Total 37 16 7 60

(100.00) (100.00) (100.00) (100.00)
Occupation
Main 5 12 5 22

(13.51) (75.00) (71.43) (36.67)
Subsidiary 32 4 2 38

(86.49) (25.00) (28.57) (63.33)
Total 37 16 7 60

(100.00) (100.00) (100.00) (100.00)
Figures in parentheses indicate the percentages to their respective
totals

Singh and Kaur: Price spread and marketing efficiency in the marketing of broilers
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36.67 percent of the farmers were running the farms as
a main occupation. Majority of the large farmers (71.43
%) were practicing broiler farming as their main
occupation. While majority of the small farmers (86.49
%) were practicing broiler farming as subsidiary
occupation along with crop farming. The main reason
for adopting the broiler farming as a main occupation by
majority of the large farmers can be attributed to the fact
that poultry farming has changed from a traditional
concept providing just supplementary income to a modern
activity as a source of stable income. Also as a result of
diminishing size of land holding and squeezing profit
margins in agriculture, many farmers have plunged into
poultry business as their main occupation.
Size of Broiler Farms

The perusal of Table 2 presents the average number
of broiler birds reared in a year on different sized categories
of broiler farms. On small, medium and large sized farms,
the average number of broiler birds reared in a year were
21236, 63218 and 130000 respectively with an overall
average of 45120 birds. On an average, the farmers raised
seven cycles in a year and average number of birds reared
per cycle or lot were 3034, 9031, and 18571, respectively
on the said categories with an overall average of 6446
birds.
Disposal Pattern of Broilers

The marketing of broilers through different channels
refers to the path through which a commodity moves
from the producer to the ultimate consumer. The major
marketing channels iidentified in the marketing of broilers
were:

Channel I: Producer-Wholesaler-Retailer-Consumer
Channel II: Producer-Retailer-Consumer

The producers, even the large farmers, avoided
selling directly to the wholesalers located in the distant
markets as the producers did not have any knowledge
regarding distant markets. Risk involved in mortality and
difficulty faced by them in timely collection of payment
of sales, were the other factors which discouraged outside
sales by the producers. Therefore, the producers preferred
to sell to the wholesalers in the local market on cash
payment, on the other hand, local wholesalers had their
agents in the distant markets to deal with their business.
The risks involved in transportation were borne by the
wholesalers themselves.

The perusal of Table 3 sheds light on the various
channels used for disposal of broilers by the broiler
farmers. It is revealed from the table that 58.33 per cent
of the broiler farmers marketed their broilers exclusively
through the wholesalers, whereas only 18.33 per cent
farmers sold their broilers exclusively to the retailers and
23.33 per cent farmers sold their broilers both to the
wholesalers as well as retailer. The proportion of farmers,

who sold their broilers exclusively to wholesalers was
highest on small farms at 64.86 per cent, followed by
medium and large farms with 50.00 and 42.86 per cent
respectively. Only 21.62 per cent small farmers and 12.50
per cent medium farmers sold their broilers exclusively
to retailers only. There were also farmers who sold broilers
to the wholesalers as well as retailers. The percentage of
such farmers was 13.51 per cent on small farms, 37.50
per cent on medium farms and 42.86 per cent on large
farms.
Table 3: Disposal pattern of broilers on different sized
broiler farms in Ludhiana, Punjab, 2013-14

(Number of farmers)
Particulars Farm size category Overall

Small Medium Large
Wholesaler 24 8 3 35

(64.86) (50.00) (42.85) (58.34)
 Retailer 8 2 1 11

(21.62) (12.50) (14.29) (18.33)
Wholesaler+
Retailer

5 6 3 14

(13.52) (37.50) (42.86) (23.33)
Total 37 16 7 60

(100.00) (100.00) (100.00) (100.00)
Figures in parentheses indicate the percentages to the total

Table 4 :  Number of broilers sold through various
inte rme diarie s on diffe re nt s ize d broile r farms in
Ludhiana, Punjab, 2013-14

(Number of birds)
Particulars Farm size category Overall

Small Medium Large
Wholesaler 16776 56265 124800 49706

(79.00) (89.00) (96.00) (88.00)
Retailer 4460 6954 5200 5414

(21.00) (11.00) (4.00) (12.00)
Total 21236 63218 130000 45121

(100.00) (100.00) (100.00) (100.00)
Figures in parentheses indicate the percentages to the total

Quantity of the broilers handled by various
intermediaries

To bring out the relative importance of different
channels of marketing in handling the volume of broilers,
an attempt has been made to study the percentage of
marketable surplus of broilers handled through different
channels. The distribution of broilers through various
channels has been presented in the table 4.. The perusal
of the table revealed that each category of broiler farmers
adopted different channels to dispose off their produce
in different proportions. The small farmers sold major
part of their produce to wholesalers directly which was
to the tune of 79.00 per cent of their total production.
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The percentage of broilers sold to the retailers directly
by this group was only 21.00 per cent. The medium sized
farmers sold 89.00 per cent of their broilers to the
wholesalers and 11.00 per cent to the retailers.

The large broiler farmers sold 96.00 per cent of
their produce to wholesalers and the remaining 4.00 per
cent being handled by the retailers. As large farmers have
large quantity of broilers to sell, they have to depend upon
the wholesalers. Wholesalers had the capacity to buy large
quantum of broilers. Retailers could not buy such a large
quantum of broilers offered for sale by the large farmers.
Thus, on an overall average, the retailers purchased only
12 per cent of the total marketable surplus of broilers
directly from the farmers. The proportion of broilers sold
by the farmers directly to the wholesalers was 88 per
cent of the total produce sold. Thus the major channel of
marketing existing in the study area was channel I i.e.
Producer-Wholesaler-Retailer-Consumer. This was the
most important channel in the study area because most
of the produce passed through this particular channel.
Marketing Costs and Marketing Margins
Channel-I: Producer-Wholesaler-Retailer-Consumer

The Marketing costs, margins and price spread in
Channel-I in Ludhiana market has been presented in table
5. The perusal of the table brought out that marketing
Channel-I (Producer-Wholesaler-Retailer-Consumer) was
the main channel of marketing of broilers in Ludhiana
district. The producer received `96.70 of consumer’s
rupee in this channel. The total marketing costs and
margins were estimated at `22.56 (17.36 per cent) and
`10.75 (8.25%) respectively. The retailer’s marketing
margin was found to be more than that of the
wholesalers. Marketing margins of retailer and wholesaler
were `6.14 and `4.60 respectively. Hence, the total price
spread was `33.30 which accounted for 25.61 percent
of the consumer’s rupee.. The producer’s share in
consumer’s rupee in this channel was found to be 74.39
per cent.
Channel-II (Producer-Retailer-Consumer)

Marketing costs, marketing margins and price spread
in Channel-II is presented in the Table 6. In marketing
Channel-Il (Producer-Retailer-Consumer), the net share
received by the producer was 80.60 per cent. Further,
the marketing costs and margins were found to be Rs.
16.38 (13.20 per cent) and `7.68 (6.20 per cent)
respectively. Hence, total price spread was `24.06 which
worked out to be 19.40 percent of the consumer’s
rupee.From the above discussion, it may be concluded
that the total marketing margins and costs and hence the
price spread was lower in Channel-II as compared to
Channel-I. The producer’s share in consumer’s rupee
was more in this channel.

Singh and Kaur: Price spread and marketing efficiency in the marketing of broilers

Table 6 : Price spread through different channels of
broiler marketing in Ludhiana, Punjab, 2013-14

(` per kg)
Particulars Channel-II * Percent
Net price received by producer/Retailer's
purchase price

100 80.61

Costs incurred by retailer
Labour 2.74 2.21
Feed 2.57 2.07
Transportation 2.48 2.00
Mortality 1.66 1.33
Storage 2.09 1.68
Miscellaneous 1.94 1.56
Shop rent 2.67 2.15
Packaging 0.23 0.01
Total marketing costs of retailer 16.38 13.20
Retailer's margin 7.68 6.20
Total marketing costs 16.38 13.20
Retailer's sale price/consumer's purchase
price*

124.06 100.00

Price spread 24.06 19.4
Producer's share in consumer’s rupee (%) - 80.6
* Producer-Retailer-Consumer
* `  per 660 gm obtained from 1.00 kg live weight broiler

Table 5: M arketing costs , margins and price spread
through diffe re nt channe ls of broile r marke ting in
Ludhiana, Punjab, 2013-14

(` per kg)
Particulars Channel-I* Percent
Net price received by
producer/wholesaler’s purchase price

96.7 74.39

Costs incurred by wholesaler
Labour 2.16 1.66
Feed 2.11 1.62
Transportation 0.89 0.68
Mortality 1.45 1.11
Storage 1.65 1.3
Miscellaneous 1.32 1.01
Shop rent 1.82 1.4
Total marketing costs of wholesaler 11.4 8.78
Wholesaler’s sale price/retailer’s purchase
price

112.7 86.7

Wholesaler’s Margin 4.6 3.53
Costs incurred by retailer
Labour/slaughter and dressing 2.46 1.9
Feed 1.82 1.4
Transportation 1.17 0.9
Mortality 0.76 0.58
Storage 0.94 0.72
Miscellaneous 1.65 1.27
Shop rent 2.16 1.66
 Packaging 0.2 0.15
Total marketing costs of retailer 11.16 8.58
Retailer’s margin 6.14 4.72
Total marketing costs 22.56 17.36
Total marketing margins 10.75 8.25
Retailer’s sale price/consumer’s purchase
price*

130 100

Price spread 33.31 25.61
Producer’s share in consumer’s rupee 74.39
*Producer-Wholesaler-Retailer-Consumer
660 gm obtained from 1.00 kg live weight broiler
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Table 8: Opinion regarding marketing problems on
different sized broiler farms in Ludhiana, Punjab, 2013-
14

(Multiple response)
Particulars Farm size category Overall

Small Medium Large
Lack of regulated
markets

25 12 3 40
(67.56) (75.00) (71.42) (66.66)

Delay in payments
and payments made
in fractions

19 8 3 30

(51.35) (50.00) (42.85) (50.00)

Lack of producer
association

13 10 5 28
(35.15) (62.50) (71.42) (46.66)

No appropriate
price information

11 6 4 21
(29.72) (37.50) (57.14) (35.00)

Long distance from
market centre

8 4 2 60
(21.62) (25.00) (28.57) (23.33)

Figures in parentheses indicate the percentages to the total

Efficiency in the Broiler Marketing
Marketing efficiency is essentially the degree of

market performance. It can be harnessed to improve the
quality of life of the masses by raising the income levels
of the farmers and satisfaction level of the consumer.
The marketing efficiency in broiler marketing through
different channels was computed, compared and is
presented in Table 7.

The results reveal that the efficiency in Channel-II
(Produce-Retailer-Consumer) was found to be higher i.e.
4.16 as compared to Channel-I (Producer-Wholesaler-
Retailer-Consumer) which was estimated to be 2.90. Since
only one intermediary was involved in channel- II where
the producer farmer sold the broilers to the retailers, the
marketing expenses were lower and hence the marketing
efficiency was higher in this channel.

should be taken to decrease the number of intermediaries
involved in marketing which would result in better and
remunerative price to the farmers. Regulated markets and
producer associations need to be created to help the
producers to sell their produce. Problems of delayed
payments as well as the payments made in fractions lead
to imperfect market situations and lower income to the
producers. The broiler market is dominated by
wholesalers, thus the farmers can be saved from
exploitation by encouraging the group marketing, co-
operative marketing, contract farming, etc.
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Table 7: Marketing efficiency of broilers broiler farms in
Ludhiana
Particulars Marketing efficiency
Channel-I 2.90
Channel-II 4.16

Constraints in the Marketing of Broilers
The marketing problems being faced by the broiler

farmers of different size categories have been presented
in Table 8. The perusal of the table revealed that most
widely reported marketing problem was lack of regulated
markets which was reported by as many as 66.66 per
cent farmers followed by delay in payments as well as
payments made in fractions as reported by 50.00 per
cent  of the broiler farmers. Lack of producer associations
were reported by 46.66 per cent of the farmers. Size
category wise, lack of regulated markets was considered
as the major problem of 67.56 per cent of small, 75.00
per cent medium and  71.42  per cent of the large farmers.
Majority of the small farmers  (51.35 per cent) faced the
problem of delay in payments while 50.00 per cent and
42.85 per cent of the medium and large farmers reported
this problem. On an average, 35.00 per cent of the broiler
farmers also reported the problem of not getting the
information about appropriate price.
CONCLUSIONS

The study brought out that the length of the
marketing channel has resulted in increased price spread
and decreased marketing efficiency. Hence, measures
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ABSTRACT
The value chain study of paddy was carried out in Nalgonda district as paddy is an important crop under canal and tank
irrigation. The farmers who depend on pendlipakala tank for the irrigation source are considered for the present study
and the value chain is tracked from the farmers to the ultimate consumers. Thus identifying two prominent channels
private marketing channel  (Channel-I ) and  FCI  procurement (Channel-II ). It was found that  92.13  of the respondents
per cent dispose of their produce through Channel-II as the minimum support price is guaranteed. The price spread and
producers share in consumers rupee is calculated which showed that in Channel-I it is 0.44 and Channel-II, it is 0.73. The
cost of value addition is `399 per quintal when milled where as the margins received is `446.45 per quintal in Channel-
I. The retailer’s price for 75 kg of rice after milling is `1858.8 and for 1 quintal of rice it is `2478.4. The byproduct bhusa
is identified which is also useful to farmers. In channel II there are too many intermediaries involved and the marketing
costs accounted to `364.75  per q moreover there are no margins and the sale price is only Rs 1380.25/q. The consumer’s
price as announced by the state govt. of Andhra Pradesh is `1 per kg it costs `75 per 75 kg and `100 per q. Farmers
realized a better price when sold to FCI and there is only paddy milled to rice in the study area if diversified value added
products are made like parboiled rice, rice bran oil from by-product, making rice flakes etc and if these processors and
farmers are linked together farmers will get a better price.
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Mapping, paddy, price spread, rice, value addition, value chain

JEL Codes
M31, Q11, Q13

INTRODUCTION
Paddy is the most important and extensively grown

food crop in the world. Paddy is cultivated in more than
100 countries across the globe. It is the staple food of
more than 60 percent of the world population. Rice is
mainly produced and consumed in the Asian region. India
has the largest area under paddy in the world and ranks
second in the production after China. Indonesia,
Bangladesh, Vietnam, Thailand and Myanmar are the other
major paddy producing countries. India has also emerged
as a major rice consumer. The area under rice cultivation
in India was 42.56 Mh and production was 94.71 Mt
during 2010-11. Major rice producing states in India are
West Bengal, Punjab, Uttar Pradesh, Andhra Pradesh and

Orissa. The per hectare yield is 3 t in Andhra Pradesh
which is next to Panjab which is about 4 t during 2009-
10. Next to Andhra Pradesh is West Bengal recording
about 2.5 t. The study area, Nalgonda district is located
in Southern Telangana zone which receives 700-900 mm
rainfall. It is supported by a well-planned irrigation system
which includes 26 lift irrigation and 1,16,007 irrigation
wells. Also, there are six rivers flowing through the district.
These are Krishna, Pedda Vagu, Kanagal, Musi, Dindi,
Alair and Halia. Nagarjuna Sagar, the major irrigation
project provides irrigation facilities to the extent of 1.24
lakh hectares in the district. Nalgonda district registered
47.81 percent increase in area over the previous year.
The Pendlipakala tank is a balancing reservoir for the
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proposed Sri Sailam Left Bank Canal Project. At present
the Pendlipakala tank is a source of irrigation and details
of farmers cultivating paddy under this tank and the paddy
value chain is tracked in the present study.

The necessity of studying the value chain of paddy
assumes great significance in terms of the varied number
and levels of derivatives that have unlimited opportunity.
Today, agricultural marketing is becoming as important
as agricultural production.  The challenge lies in
developing a holistic approach, addressing production to
consumption system with a higher priority among others,
to post-harvest processing, quality management, nutrition
issues etc.  The value chain analysis indicates the
movement of the product through various channels prior
to reaching the ultimate consumer (Porter, 1985).  In
addition to the farming sector it is utmost necessary to
have the knowledge of the growing off-farm sector, which
is processing sector to know more about this value chains.
(Minten et al., 2011). An efficient value chain in
agricultural commodities must be cost effective with only
necessary participants required to do the job in any given
value chain.

Each point in the value chain, right from production
to consumption has certain costs.  Owing to inefficiencies
at various points in the value chain, the producer gets
less than optimal and the consumer pays more than
optimal price. Further, it has been argued that linking of
farmers to the markets through efficient value chain
would reduce number of intermediaries in the chain, and
strengthen the value-adding activities by better technology
and inputs, upgraded infrastructure and processing and
exports (Pabuayon et al., 2009).  This process can
ultimately raise the income of farmers and will provide
incentive for improving their management practices
towards higher farm productivity. The current study
focuses on mapping the value chain right from producer
level to the end consumer and the value addition taking
place.
MATERIALSAND METHODS

In Nalgonda district, Bhongir and Devarakonda
mandals are purposively selected as tank irrigation in these
mandals is gaining importance for cultivation of paddy.
Two villages namely Wadaparthy in Bhongir mandal and
Pendlipakala in Devarakonda mandal were selected in
which the paddy growers are identified, among them
sample farmers from the identified Pendlipakala Project
ayacut in ha. 1618.78 and Pendlipakala 505 ha tank area
is selected by following simple random technique. The
required primary data is obtained from 60 sample farmers
(30 in each village). There after stakeholders like traders
and processors were contacted based on the volume of
transaction. For obtaining the price spread processors
existed in proximity at Hyderabad as Bhongir is located

at is 48 km and Devarakonda is 89.91 km from Hyderabad
involved in the value chain were interviewed.

The producer’s share in consumers rupee, marketing
margin for middleman, Total cost of marketing, value
addition was calculated using the given formulae
PRODUCER’S SHARE IN CONSUMER’S RUPEE

It is the price received by the producer as a
percentage in the consumer’s price. If Pc is a consumer’s
price and PF is the producer’s price then the producer’s
share in consumer’s rupee (Ps) is expressed as follows.

100
c

f
s p

P
P

Marketing margin of a Middleman
This is the difference between the total payments

(cost + purchase price) and receipts (sale price) of the
middleman (jth agency).
a) Absolute margin of the ith middleman (Ami)

)()( mipiRimi CPPA 

b)  Percentage margin of the ith middleman (P mi)
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Where,
PRi = Total value of receipts per unit table(sale price)
PPi =       Purchase value of goods per unit (purchase

price)
Cmi = Cost incurred on marketing per unit

The margin thus calculated include the profit of the
middleman and the returns which accrue to him for
storage, the interest on capital and overhead, and
establishment expenditure.
Total cost of marketing
The total cost incurred on marketing either in cash or in

kind by the producer-seller and by the various
intermediaries involved in the sale and purchase of
commodity till it reaches the ultimate consumer was
computed as follows:
C = CF + Cmi + Cm2 + Cm3 + ………..+ Cmn
C = Total cost of marketing of the commodity,
CF= Cost paid by the producer from the time the

           produce leaves the farm till he sells it
Cmi =  Cost incurred by the ith middleman in the

            process of buying and selling the product
Price spread

It was calculated by taking the difference between
the price paid by the consumer and the price received by
the producer for an equivalent quantity of farm produce.
Value addition

It reflected the difference between price for which
a firm sold its products and the cost incurred on the
purchased inputs by it.  The difference represented the
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value addition by the productive activities of the firm
(Kohls and Url, 1967).
Value addition = Selling price of the product-Cost of the
total inputs.
RESULTSAND DISCUSSION
Value Chain Mapping of Paddy

The value chain map is a diagrammatic
representation of different value chain actors operating
in the paddy crop and flow of the produce in the chain.
(Emongor et al 2009).The movement of the produce in
the map is represented by using arrow marks. A look into
the conceptual value chain of paddy in Nalgonda district
provides insights into value chain system of paddy in the
study area. A typical value chain, includes primary
activities and supporting activities including value addition
basically started with industrial application (Porter). The
primary activities comprise of inbound logistics,
operations, outbound logistics, marketing and sales service
and support activities such as infrastructure, human
resource development and technology development.

Having this as a base, an attempt has been made to
understand the typical nature of value chain, which
answered certain questions regarding the products
produced to reach the final consumer. Paddy value chain
is associated with various actors that link paddy farmers
to final consumers. The upper half of the value chain
depicts all the primary activities and lowers half the
secondary activities such as value addition to make rice.
This includes farmers, local traders, millers, wholesalers
and retailers. State owned Food Corporation of India (for
procurement of paddy) and Public Distribution System
(PDS) has strong influence on the operation of the value
chain in the study area. Other actors in the value chain
are: transporters, seed companies, agrochemical
companies, agriculture equipment companies, irrigation
equipment related companies, banks, inspection agencies
(like seed certification agency), agriculture department,
farmer’s organization, association of Rice Millers and Civil
Society Organizations. The relations among different
participants in a sector determine the means by which
benefits are distributed within the chain. The recovery of
rice from one quintal of paddy is about 74-75 per cent.
Input Supply

Most inputs used for the cultivation of paddy were
purchased from nearby towns of Bhongir and
Devarakonda by farmers of Wadaparthy and Pendlipaakala
respectively. These include seed, fertilizers and pesticides
that are marketed by input distributors. These companies
supply the inputs to smaller wholesalers and retail shops
located in Bhongir and Devarakonda. The inputs sold at
the retail shops are utilized during production of paddy.
Producers

As producers of paddy farmers take up land

preparation activities on their own using bullocks.
Weeding, transplanting and harvesting operations done
by hired human labour. They also use their own
agricultural machinery or acquire the implements on hire
basis. Irrigation is provided through bore wells. There
are some financial service providers that supply loans to
small-scale farmers to increase land under production by
hiring tractors or to purchase inputs. These include private
money lenders and financial institutions. After harvest,
the produce is dried, bagged and is transported to the
point of sale
Food Corporation of India

The average size of the land holding in the selected
villages was 4.98 acres per household. The respondents
sold 91.9 per cent of the produce for cash. Majority of
the respondents sell their produce to Food Corporation
of India (FCI). FCI makes the procurement as per the
Minimum Support Price predetermined by the
government. FCI performs the functions of storage,
transportation, preservation and distribution. FCI stores
the produce in warehouses under hygienic conditions till
it is sold to the civil supplies department. The nearest
warehouse is located at Bibinagar which is 14 km from
Bhongir. FCI takes up measures to prevent and control
storage pests and diseases. It arranges transportation of
the produce to the necessary locations. Some producers
in Wadaparthy and Pendlipaakala villages sell their produce
to traders at the respective Agricultural Market Yards in
Bhongir and Devarakonda.
Traders

They collect paddy from the farmers after harvest
and sell to rice millers. Local traders have informal contract
with farmers and often provide seeds and credit to
farmers in order to secure the paddy at harvest (Channel-
I).
Millers

They buy paddy from traders and parboil and/or
mill it, after which it is packaged for sale on the local
wholesale market. From the wholesale market, the rice
is sent to retailers and finally to the consumer for
consumption. In the institutional channel, FCI sends the
paddy to millers for milling. In such case, after milling
the milled rice is sent back to the FCI. There are 11 rice
mills in Devarakonda alone while the produce from
Wadaparthy village is sent to Gunj area in Bhongir.
Wholesalers purchase milled rice from the millers and in
turn sell it to the retailers. Finally the milled rice reaches
the consumers through the retailers.
Fair Price Shops

The state government purchases the milled rice from
FCI through Andhra Pradesh State Civil Supplies Ltd. It
undertakes the distribution of rice to consumer through
a net work of fair price shops (Channel II).

Korabandi et al.: Mapping the value chain, price spread and value addition of paddy in Nalgonda district
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Marketing Channels
In the selected villages two marketing channels were

observed in the study area.
Private channel (Channel-I): Producer-Trader-

Miller-Wholesaler-Retailer-Consumer
Institutional channel (Channel-II): Producer-Food

Corporation of India-Miller-AP State Civil Supplies Dept.-
Fair Price shop-Consumer

Majority of the farmers (92.13 per cent ) sell through
FCI channel in the study area because minimum support
price is guaranteed if sold to FCI, the price for good
quality also can be negotiated, while in AMC’s sometimes
low price is quoted to grade A quality produce also.it
ensures immediate payment within a week. Average
holdings of farmers in the study area is <4 h and they
prefer selling to FCI for guaranteed price

Price Spread and Share of Producer in Consumer’s
rupee

The price spread for the first channel involved many
intermediaries as shown in Table 1. Since it is bulk of
produce to be handled the marketing costs at each level
were loading and unloading charges, transport charges,
storage milling charges adding marketing margins at each
level. The producer’s share in the consumer’s rupee was
0.44 in this channel indication the length of the channel
has negative influence on the farmer’s share. By
elimination the middle level players from the market
network, farmer’s share can be enhanced. Even though
this channel is existing majority of the farmers sell to
FCI public channel only.

Net price received by the farmer is `1013.3 per
quintal of raw paddy while the retailer’s price for 75 kg

Table 1. Price spread Channel-I in private marketing channel
Particulars `q-1

Net price received by the producer 1013.3
Costs incurred by Producer
Loading and unloading charges 40.5
Transport charges 20.45
Bagging costs 25.75
Sub-total 86.7
Producers sale price/Purchase price of trader 1100
Costs incurred by Middle men
Weighing and Loading 20.35
Transport charges 22.5
Unloading 15.4
Cost of Gunny bag 12
Middle men total cost 70.25
Middle men Margin 45.45
Millers purchase price 1215.7
Costs incurred by rice millers
Weighing & Unloading charges 35.5
Storage and Processing charge 85.4
Rice miller total cost 120.9
Income from by products 27.9
Millers total margin 150
Purchasing price for wholesaler 1486.6
Costs incurred by wholesaler
Transport charges 36.5
Unloading 34.2
Wholesaler margin 50.5
Retailers purchase price 1607.8
Cost incurred by retailers
Transport charges and storages cleaning etc 50.5
Retailer's margin 200.5
Retailer sale price/ Consumer's purchase price `/75 Kg 1858.8
Retailer price `q-1 2478.4
Producer's share in consumer's Rupee 0.44
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Price spread in Channel-II
The predominant channel existing in the study area

is the sale through FCI and reaching the consumer via
PDS fair price shops on subsidy at `1 per kg of rice. The
price spread through this channel is worked out and
presented in Table 3 and the particulars of value addition
in Table 4. Since FCI agent purchases on behalf of FCI
and the raw paddy is dried, transported and stored in the
FCI godowns and milled at the local milling points again
is moved to the Govt. sale points ( Fair price shops). As
too many intermediaries involved are not present in this
channel even though marketing costs are mounting to
`364.75 per q as there are no margins the sale price is
only `1380.25 per q. However, the consumer’s price as
announced by the state govt. of Andhra Pradesh is `1
per Kg it costs `75 per 75kg  obtained by processing one
quintal of paddy.

The remaining part of the sale price that is `1305.25
which subsidized by goverment. As the cost of subsidy
is heavy on part of the government the sustainability of
the welfare programme is questionable. The short
marketing channel resulted in `0.73 as producer’s share
in consumer’s rupee.
Perceived constraints to the value chain of paddy
1. Very limited availability of paddy seeds (in adequate

quantity, quality and at right time),

of rice after milling is done is `1858.8 which is worked
out to be `2478.4 per quintal of rice. Due to the long
channel neither farmer nor the consumer is satisfied.
Except the miller all other market functionaries are just
holding the produce for some time and claiming the
margins. Instead the produce can be directly sold to the
millers so that even the MSP is still enhanced there won’t
be a hike in the price at consumer’s end.
Value addition for one quintal of paddy when milled

The economics of value addition is shown in Table
2. Even though MSP is `1100 per q net price received by
him is only `1015.5 per quintal.

Korabandi et al.: Mapping the value chain, price spread and value addition of paddy in Nalgonda district

Table  2 . Economics  of value  addition whe n one  quintal
of paddy is  mille d
Particulars ` q-1

N et price received by the producer 1013.3
Total value addition 399.05
Total margins 446.45
Value of by-  product 75.5
Retailer sale price/ C onsumer's purchase price
`per 75 kg

1858.8

Table 3. Price spread in Channel II - FCI procurement
Particulars `q-1

Net price received by producer 1015.50
Costs incurred by producer
Transport & handling 23.50
Weighing and bagging 12.50
Market fee (1 per cent) 11.00
Commission Charges (2 per cent) 25.50
Cost of gunny bags 12.50
Total cost incurred by producer 85.00
Price paid by FCI  agent 1100
Cost incurred by FCI agency
Transport 22.70
Storage costs 45.50
Loading 25.50
Weighing and Unloading 35.50
Rice milling total cost 150.55
Total cost incurred by FCI 279.75
Price in fair price shop / Sale price of the consumer `per 75kg 75.00
Price in fair price shop / Sale price of the consumer 100.00
Total costs incurred 364.75
Subsidy by Govt. including the marketing  costs and cost of raw material 1305.25
Marketing costs excluding cost of raw material 606.10
Total sale price 1380.25
Producer’ share in the consumer’s rupee 0.73

The value addition is `399 per q where as margins
are `446.45 per q. About 14 kg bhusa is obtained when
one quintal paddy is processed. This is reused as ingredient
in cattle feed.
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2. Inadequate access of farmers to market information
on paddy prices to be able to take informed decision

3. Unavailability of labour during peak season
4. Power supply
5. Irrigation
6. Only value addition found is making rice out of raw

paddy and by- product bhusa is used for local lighting
and cattle feed purposes

7. No diversification in using paddy for alternate
products like parboiled rice, rice bran oil from by-
product, making rice flakes etc

CONCLUSIONS
The source of seed for the farmers is from private

seed agencies which the farmers found is expensive. About
86.66 per cent of the farmers purchase the seed for every
6 months 13.33 per cent of the farmers purchase the
seed annually. Almost 65 per cent of the costs incurred
were incurred on human labour, bullock labour and
machine labour in both kharif and rabi followed by 10
per cent spent on fertilizers and pesticides. About 92 is
marketed surplus and there are two channels of marketing
existed in the study area. Opportunities for mechanization
of paddy production in the study area has to be promoted.
There should be a network of agriculture information
centres with support of village based seed production by
progressive farmers. Organizing small farmers to
aggregate their produce and sell directly to licensed

traders. Encouraging the dairy farming as they have it as
secondary occupation by recycling the straw and by
products back in dairy, concept of mixed farming which
is withering away can be brought back into the paddy
value chain.
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ABSTRACT
An attempt has been made in the present paper to examine the marketing aspects of cabbage crops in Bemetara district of
Chhattisgarh. Hundred farmers were selected randomly from ten villages from Bemetara district. The major findings
revealed that there were three marketing channels of cabbage, Channel-I: Producer-Consumer, Channel-II: Producer –
Itinerants (kochia)-Consumer, and Channel-III: Producer-Commission agent-Retailer-Consumer. Price received by cabbage
producer was `585, `465 and `498 per quintal in Channel-I, Channel-II and Channel-III respectively. Net price received
by cabbage producers was Rs.535 per quintal in Channel-I `465 per quintal in Channel-II and `436 per quintal in
Channel-III. Marketing cost paid by producers by an amount of Rs. 50 and Rs. 62 in Channel-I and III. The study also
reveals that the lack of storage facilities (72.00 percent) was reported as the most important constraints faced by
vegetables growers.
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INTRODUCTION
India is the largest grower of vegetables in the world

followed by China, contributes over 13 percent to world
vegetable production and occupies important position in
the production of vegetables in the world (Kumar et al.,
2005; Kumar et al., 2004a&b, and Anonymous 2012).
The average productivity of vegetables in the country is
14.7 mt/ha. India is the second highest producer of
cabbage and cauliflower fallowed by china. The growing
population and the improving economic status in the
country have increased vegetables consumption, both
across regions and income groups (Kumar and Mathur,
1996; Kumar, 1998). Their demand is expected to grow
further, requiring the production of India, vegetables have
enormous potential in providing employment and
nutritional security as our bio-diversity in vegetables is
very wide and supportive. The cole crops reduce the
risk of cancer, particularly cancer of alimentary canal
and respiratory tract. The cole crop, a very important
group of winter season vegetables, includes cauliflower,

cabbage, Khol, broccoli, brussels, sprouts and chinese
cabbage of these cauliflower are the most important winter
vegetables grown in India (Wadhwani and Bhogal, 2003).

The area under vegetable production in Chhattisgarh
state is around 414.40 Thousand ha. , Which covers 54.74
per cent of total area under horticultural Crops. Total
vegetable production from this area is around 5697974
metric tons (66.86 per cent of total horticulture crop
production of Chhattisgarh). Cabbage is major vegetable
crop grown in Chhattisgarh. Selected district Bemetara
occupies 19313, ha for cabbage, (20.28 per cent of area
under vegetable crops in Bemetara). Bemetara district
produces 306039, metric tons cabbage. The prosperity
of the region and economic stability to the growers mainly
depends upon the optimum scale of the vegetables
production. Hence in view of the agro-climate condition
and increasing popularity of vegetable cultivation in
Bemetara district. It is felt necessary to study economics
of vegetable production with particularly emphasis to
Cabbage (Brassica oleracea L. var. capitata) in Bemetara
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district in order to assess potential of vegetable crop.
METHEDOLOGY

The data were collected for the research during
November-December 2014 with multi sampling
technique. Bemetara district was selected purposively as
study area in the first stage, in the second stage Bemetara
and Berla Block was selected. In third stage 10 villages
Devarbeeja, Koharia, Bahera, Bansa,from Berla block and
Kanteli, Dunda, Padkidih, Mohatara, Kewanchhi, and
Khandsara  from Bemetara block, and in fourth stage
100 farmers (22 marginal, 29 small, 31 medium, and 18
large) were randomly selected for the study. Data was
collected with well structured questionnaires were used
for personal interview from sample farmers.
Marketing Cost And Price Spread:

Marketing cost and price spread was estimated by
the total expenditure incurred by each agency to the items
that were added to obtain the marketing  cost of Cole
crops the formulae is being used for computing the
marketing cost of cole crops is as follows:
C = Cf + Cm1 + Cm2 + Cm3 + ……+ Cmi
Where,
C =Total cost of marketing of the commodity (` per

kg)
Cf= Cost incurred by farmers (` per kg)
Cmi= Expenditure incurred by ith type of intermediaries

in the process of buying and selling ` per kg)
Gross Margin

The gross margin at each successive stage of
marketing of cole crop will be workout by taking the
difference of sale price and purchase price. The following
formulae will be used to work out the gross margin for
each marketing agency.
     Mg = Si- Pi
Where,

Mg = Gross margin
Si = Sale value of produce for ith intermediaries

   Pi = Purchase valve of ith intermediaries
i = Type of intermediaries

Net Margin
The net margins of ith type market agencies will be

calculated by using the following formulae
Nmi = PRi - (Ppi + Cmi)

Where,
  PRi = Per kg price received of produce by ith type

intermediaries
  Pp i =  Per kg purchase price by the ith type

intermediaries
  Cmi = Per kg marketing cost incurred by ith type

ofintermediaries
  i = Net margin of ith type of market intermediarie

Producers share in consumer rupee
To calculate the producers share in consumer rupee

will be worked out by using the following formulae.
Ps = (Pf - P c j X l 00)

Where,
Ps = Producers share in consumer rupee
Pf = Net price received by farmer
PCj = Price paid by consumer

RESULTS AND DISCUTION
An efficient marketing system minimizes costs and

benefits of all section of society. Thus, marketing of any
product is the ultimate stage of any production system. A
marketing system should be such that the produce should
reach to consumer in good state without damage with
least cost and within a shortest time after harvest.
Marketing of vegetables was having more problems as
compared to other agricultural commodities as they have
a high degree of perishability, bulkiness and existence of
large number of middlemen. So keeping in view the above
discussed points present study attempts to examine the
marketing channel, market margin, price spread and
marketable surplus for cabbage production in the study
area.
Marketable Surplus

 Being perishable in nature they cannot be stored at
household level for a longer period without losses. Lack
of infrastructural facility is another reason that forces
farmers to sell their produce in the market immediately
after their harvest. Table 1 clearly reveals that the estimated
average marketable surplus of cabbage was 119.25 per
cent with marginal, small, medium, large farmers. It was
36.61, 38.75, 56.41, and 345.22 for cabbage. Baba et al.
(2010) were also founded that on an average, producer‘s
marketed surplus has been found more than 92 per cent
of the total production of selected vegetables.

Table 1: Marketable surplus of cabbage of sampled
households
Particular Marginal Small Medium Large Average
Total quantity
produced

37.41
(100.00)

39.64
(100.00)

57.7
(100.00)

359.44
(100.00)

123.55
(100.00)

Quantity used
for home

0.8
(2.28)

0.89
(2.23)

1.29
(2.24)

3.77
(1.05)

1.69
(1.37)

Total quantity
utilized

0.8
(2.28)

0.89
(2.23)

1.29
(2.24)

3.77
(1.05)

1.69
(1.37)

Marketable
surplus

36.61
(97.86)

38.75
(97.75)

56.41
(97.76)

345.22
(96.04)

119.25
(96.52)

Figure in parentheses indicate percentage to total quantity produced

 Marketing Channel
The importance of different marketing channels in

the disposal of cabbage, the following marketing channels
were identified in the study area.
Channel-I: Producer-Consumer
Channel-II: Producer-Itinerants (kochia)-Consumer



131

streets as vendors and sold the fresh cabbage directly to
the consumers. Producers incurred all the expenses to
take their marketable surpluses to the consumers.
Producer incurred cost 50 Rs. of per quintal overall. In
Channel-II, itinerant (kochia) exists as one of the
intermediaries between producer and consumer. Here,
the producers sold their produce to the itinerant in the
daily on field or local village market. They spend total
incurred cost `60 per quintal. In Channel-III, there was
more spread of prices between consumers and producers
due to the existence of commission agent and retailer .
Producer sold his produce to mandi them for want of
financial assistance. The charges incurred by then which
calculated `202 per quntal. The consumer’s price was
noticed relatively lower in the first two channels. Similar

Dhurwey et al.: Marketing imperfection of cabbage crop in Bemetara district of Chhattisgarh

Channel-III: Producer-Commission agent-Retailer-
Consumer.

However, the sampled vegetables grower sold the
vegetables almost entirely through Channel-III.

Marketing charges paid by various intermediaries
in different marketing channel of cabbage crops

The price spread of vegetables with respect to
various marketing channels has indicated that the
producers share has an inverse relationship with the
number of intermediaries. The net price received by the
producers is relatively higher in the channels in which
the produce is directly sold to the consumers or retailers.
The price spread in various marketing channels of selected
vegetables has been presented in Tables 2. In Channel-I,
producers gathered in daily local mandis or went through

Table 2: Marketing charges paid by various intermediaries in different marketing channel of cabbage crops
Particulars Channel-I Channel-II Channel-III

`per q Percent `per q Percent `per q Percent
Marketing cost incurred by
Producer
Transport charge 25 50.00 - - 25 40.32
Mandi fees - - - 7 11.29
Loading-unloading - - - 5 8.06
Octrai 20 40.00 - -
Others commission 5 10.00 - - 25 40.32
Sub total 50 - - 62
Marketing cost incured by--
 Itinerent (kochia) -
Transport charge - 30 50.00 - -
Packaging / Weighting - 10 16.66 - -
Loading-unloading - 5 8.33 - -
Octrai - 10 16.66 - -
Others - 5 8.33 - -
Subt otal - 60 - -
Marketing cost incured by -
Commission agent - - - -
Transport charge - - 30 54.55
Packaging / Weighting - - - 10 18.18
Mandi fees - - 5 9.09
Loading-unloading - - 5 9.09
Others - - - 5 9.09
Subtotal 55 -
Marketing cost incurred by -
Retailer
Transport charge - - 60 70.59
Loading-unloading - 5 5.88
Mandi fees - - 5 5.88
Packaging - - 5 (5.88
Other - - 10 11.76
Subtotal 50 60 - 85 -
Total 50 60 202 -
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kind of finding were observed by (Baba et al. 2010) and
reported that the price spread of vegetables with respect
to various marketing channels has indicated that the
producers’ share has an inverse relationship with the
number of intermediaries.

Market margin and price spread of cabbage
The difference between price paid by consumer and

price received by producers is price spread and the share
goes to the different functionaries in the market is
marketing margin of commodities. The price spread and

Table 3: Market margin and price spread under different marketing channels of cabbage
(`q-1)

Particulars Channell Channel-II Channel-III
Producer
Gross price received by producer 585

(100.00)
465

(58.12)
498

(47.42)
Market cost incurred by producer
(include commission)

50
(8.54)

62
(5.90)

Net price received by producer 535
(76.92)

465
(58.12)

436
(41.52)

Itinerent (Kochia)
Purchase price - 465

(58.12) -
Market cost  incurred - 60

(7.50) -
Net price - 525

(71.87) -
Selling price - 800

(100.00) -
Profit - 240

(30.00) -
Market margin - 335 -
Commission agent
 Purchase price - 498

(47.42)-
Market cost incurred - 25

(2.38)- -
Net price 523

(49.80)- -
Selling price 850

(80.95)- -
Profit 327

(31.14)- -
Market margin - 352
Retailer
 Purchase price - 850

(80.95)- -
Market cost incurred - 85

(8.10)-
Net price - 935

(89.04)- -
Selling price - 1050

(100.00)- -
Profit 115

(10.95)- -
Market margin - 200
Figures in paraentheses are percentage to the total
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marketing margin is worked out in Table 3. The results
revealed that price received by cabbage producer was
`585, `465 and `498 per quintal in Channel-I, Channel-
II, and Channel-III respectively. Net price received by
cabbage producers was `535 per quintal in channel-I `465
per quintal in Channel-II and `436 per quintal in Channel-
III. Marketing cast paid by producers by an amount of
`50 and `62 in Channel-I and Channel-III. The per cent
of marketing cost including commission charge paid by
cabbage  produce in Channel-I was comparatively more
than that of Channel-II. The sold out cabbage by farmers
was ultimately reached to the consumers through different
market functionaries and consumers paid the price of
`585, `800, and `1050  per  quintal in channel-I and
Channel-II and Channel-III respectively. In Channel-II,
the gross margin of itinerant are `335, as well as in
channel-III, gross margin of, commission agent and
retailer are `325 and `200, respectively. Sandika (2011)
was also observed that usually when the Retail Price (RP)
and Producer Prices (PP) increase the MM decrease and
vice versa. Bongiwe and Micah (2013) were found the
revealed marketing channels that producers used to obtain
attractive prices and a higher share of the consumer price.
The largest producer’s share was obtained through direct
sale to consumers.
Farmer‘s perception on Constraints in marketing
of cabbage marketing

A market imperfection is any market that does not
adhere rigidly to perfect information flow and provide
instantly available buyers and sellers.  The perusal of Table
4 reveals that the constraints faced by vegetables growers.
Lack of storage facilities (72.00 percent) was reported
as the most important constraints. The second most
important constraints reported by the grower Lack of
information regarding standardization and grading (52.00
per cent). Adugna Gessesse Teka (2009) reported that
repeated weight cheating and lack of price discrimination
were common problem practiced by wholesaler and
brokers. The post harvest management and lack of storage
facilities (52.00 per cent). Lack of regulated and
cooperative market (40 per cent), lack of transportation
(31.00), lack of awareness about market news and

intelligence (16.00 percent) were the other prominent
constraints reported by the growers in sampled areas.
Similarly, Million and Belay (2004) reported that, lack of
market outlets, storage and processing problems, lack of
marketing information, capital constraints, high
transportation cost and price variation are some of the
important constraints in vegetable production.
CONCLUSIONS

The aim of the study is to know the marketing chain,
cost and margin of different intermediaries involved in
the chain and to identify Marketing problems associated
with the growers and intermediaries of cabbage marketing.

The major findings of this study revealed that the
marketing channels identified for the marketing of cabbage
Channel-I: Producer-Consumer, Channel-II: Producer-
Itinerants (kochia)-Consumer, and Channel-III: Producer-
Commission agent-Retailer-Consumer. More than ninety
nine per cent marketable surplus was observed in all the
major vegetable crops in different size groups of farmers.
The per cent of marketing cost including commission
charge paid by cabbage produce in Channel-I was
comparatively more than that of Channel-II. In view of
findings, the study suggested that the varieties capable
of resisting disease and pest should be grown. Extension
agencies should provide information on new varieties and
package of practices as well as procedures of
standardization and grading of produce and their benefits.
Horticultural Crop Producer’s Cooperative Societies
should be formed for better performance and
achievement.
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ABSTRACT
The present investigation assess the “Linking farmers to markets” via rice miller or processor because there is rapid shift
from sales through open markets to direct sales that involve linkages and alliances from production to consumption. The
present study focused on market linkage with the rice millers who are sourcing the paddy directly from the farmers of major
rice growing belts of Karnataka like Cauvery and Tungabhadra command area (93.33 per cent). The paddy processing
units sold the major quantity of rice to traders in APMC yard (93.33 per cent) and the rice was sold directly to retailers in
Bangarpet town by the rice millers (86.66 per cent) Bangalore city (80.00 per cent). Major constraints faced by rice
millers in the managing of business in rice mills were irregular power supply, procurement policies of government, unfair
levy price with the mean Garrett’s rankings score (93.33 per cent) taken understudy. The policy implication of the study
observed that linking farmers to market through establishing farmer’s producer’s organizations in the Bangarpet is better
so that to make more efficient marketing practices and performance.

Keywords
Market, market linkages, processing, millers, problems.
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INTRODUCTION
Green Revolution (1967-1978) has transformed the

India from a food deficient to a surplus food market. In
a span of three decades, India established itself as a net
exporter of food grains. The traditional way in which
food is produced, without farmers having a clear idea in
advance of when, to whom and at what price they are
going to sell their crops, is being replaced by practices
more akin to manufacturing processes, with far greater
coordination between farmers, processors, retailers and
others in the supply chain. Farmers increasingly produce
to meet the requirements of buyers rather than relying
on markets to absorb what they produce. Marketing
systems are undergoing rapid transformation. Traditional
marketing channels with adhoc sales are being replaced
by coordinated links between farmers, processors,

retailers and others. Consumers are becoming more
demanding in terms of quality and safety (Shepherd,
2007).

Paddy processors require the raw material for milling
activities to manage paddy processing units where supply
is mostly from small and large farmers (Amrutha, 1994).
For this larger scale contract farming may involve long-
term investment on the part of the paddy processing units
and farmers. Whereas linkages between wholesale and
retail markets, highlighted that wholesale and retail
markets share the same distribution chain. The more
perishable the commodity, the more likely it is to be sold
in traditional shops and markets. Activities to link farmers
to markets adopt either the “top-down” approach, which
involves identifying market demand and then seeking a
group of farmers to satisfy it or the “bottom-up” approach
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of identifying farmers to work with and then finding
markets that they could supply. Whatever approach is
adopted, the availability of markets is a sine qua non for
successful linkage development (Vinay, 1992).

Paddy milling is designed to first split and then to
removes the coarse husk, and in doing so, some or all
the bran and also the germ comes off. The extensive
polishing gives now-white rice, which is in consumer
demand. Tungabhadra command area and Cauvery
command area being a major paddy producing area in
Karnataka, rice milling forms an important agro-based
industry. Farmers from these areas are linked to rice millers
and APMC, will need to be assured of higher net incomes.
Farmers should be in a position to supply the market in
terms of the quality required and the reliability of supply
expected by the buyer (Ahmed, 2014).
METHODOLOGY

In order to examine the market linkages with paddy
processing units in the Bangarpet taluk which was
purposely selected because the highest arrivals of paddy
were reported in APMC Bangarpet among the APMC’s in
Kolar district. Since it is the major rice trading area. The
numbers of rice mills operating in market area of
Bangarpet taluk were Twenty-four units, which was the
highest in Kolar district. Out of Twenty-four modern rice
mills working in Bangarpet fifteen were randomly selected
for study purpose. The rice millers were interviewed
personally using pretested schedule. The Simple random
sampling method was employed to select the respondents
to get the valid information. Descriptive statistics analysis
was carried out by working out percentages and Henry
Garrett ranking technique was used to document the
problems faced by the rice millers in their business. In
this method, the rice millers were asked to rank the given
problem according to the magnitude of the problem. The
orders of merit given by respondents were converted
into ranks by using the following formula.

Percentage position =100 ( Rij -0.5 )/Nj
Where,
Rij= Rank given for ith item jth individual
Nj= Number of items ranked by jth individual
The percentage position of each rank thus obtained

was converted into ranks.
RESULTS AND DISCUSSION

The analysis of socio-economic profile of the
respondents revealed that 46 per cent of the respondents
come under the age group 41 to 50 years; whereas age
group 31 to 40 years and more than 50 years with 20 per
cent and lowest one was the age group below 21 to 30
years with 13 per cent. Thus socio economic factor like
age play a major role towards ability to work in pursuing
profession (Table 1).

Education level of rice millers is studied upto 12+2

Table 1: Socio-economic profile of rice millers in paddy
processing units
Group Number Percent
Age group
Up to 20 years 0 0
20 to 30 years 2 13
30 to 40 years 3 20
40 to 50 years 7 46
Above 50 years 3 20
Literacy group
Up to SSLC 5 33
Up to pre-university 7 46
Graduates 3 20
Experience (years)
0 to 10 3 20
10 to 20 8 53
 Above 20 4 26

Standard is the highest rice miller education with 46 per
cent. Moreover, the least one was up to graduation level
with only 20 per cent. Thus educational levels of rice
millers revealed that 20 per cent are graduates and none
of them are professional graduates to manage the rice
mills.

In the case of working experience of respondents
with the range of 10 to 20 years is having 53 per cent of
experience in  managing the business followed by, the
lowest one was about 10 years which contribute about
only 20 per cent. It was seen that the business of rice
milling was mostly inherited from the family and taking
of this profession by the first times was not observed
this might be the reason for long years of experience of
business.

The source purchase details of paddy by rice mills
are indicated in Table 2 it can be observed that 93.33 per
cent of the rice millers will buy the paddy directly from
the farmers of Cauvery command area and Tungabhadra
command area of Karnataka which are major growing
paddy areas in the state. Because of scarce rains the
production of paddy in Bangarpet taluk, Kolar district
that comes under eastern dry zone of Karnataka, has
reduced in last one decades. The rice millers have already
invested huge amount in rice milling infrastructure, the
closing down of rice mills may result in huge economic

Tables 2: Source of purchasing paddy by rice mills
Source of purchase Frequency Percent
Farmers from command areas of
Karnataka

14 93.33

Traders in APMC 1 6.66
Commission agents 1 6.66
Same rice miller will buy from more than one source
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losses and loss of employment to make best use of
existing facilities paddy-processing units may be
purchasing paddy from the major paddy production belts
of Karnataka and also large farmers had coordinated
supply from other farmers in their areas. The coordinating
role of these farmers may not be entirely altruistic;
increasing quantities available for sale may open up market
opportunities that would not otherwise exist.

From the Table 3, it was concluded that the pattern
of rice sales by the rice millers revealed that millers are
selling the rice in different places. The reasons for selling
the major portion of rice by rice millers at about 93.33
per cent to traders may be due to specialized job of
wholesale trading of rice by traders in APMC Bangarpet.
About 86.66 per cent of miller’s sales in Bangarpet town
to wholesalers and retailers may be due to fact that they
have maintained good personal relationship. Whereas
Bangalore city being the metropolitan city nearer to
Bangarpet hence 80 per cent of rice millers selling rice in
Bangalore also and 46.66 per cent of rice millers sale rice
to neighboring town like Kolar, Kolar gold fields, Malur
etc. This may be due to fact that the paddy cultivation in
Kolar district has reduced to greater extent and even
previous paddy growers are current rice buyers. The
Bangarpet situated in the borders of two states of Andra
Pradesh and Tamil Nadu at about 33 per cent of the rice
millers are also selling rice in these two states.

Table 3: Sale of rice to different places and agencies by
the rice millers
Particulars Frequency Percent
Traders in APMC Bangarpet 14 93.33
Retailers in Bangarpet town 13 86.66
Bangalore city 12 80
Neighboring towns 7 46.66
Other states 5 33.33
Commission agents 4 26.66
Retailers 7 46.66
Individual millers sell in more than one place for different places and
agencies

Table 4: The Problems faced by rice millers in the
managing of Business
Problems Frequency Percent Rank
Irregular power supply 14 93.33 I
P rocurement po licy o f the
Government.

14 93.33 I

Unfair levy price 14 93.33 I
Harassment and corruption
practices from the officials

13 86.66 II

Lack of capital, and inadequate
quantity of raw material

12 80.00 III

Lack of timely service for repair
and maintenance of unit

8 53.33 IV

High price of raw materials 7 46.66 V
Difficulties in sale of rice 4 26.66 VI
Scarcity of raw  materials 3 20.00 VII
Lack of timely transport service 2 13.33 VIII
Miscellaneous/others 2 13.33 VIII
Scarcity in labour availability 1 6.66 IX

the complications that are involved with accessing the
most sophisticated markets. Much can be achieved by
bringing together buyers who lack supply with farmers
who are able to produce.
Problems Faced by the Rice Millers

The problems faced by the rice miller in marketing
of paddy in rice mills were presented Table 4, have been
briefly discussed and it concluded that all the sample
respondents opined all problems in their business that
encountered one or the other problems in course of day-
to-day activities few constraints may be are tough and
others are minor in nature.

Ahmed et al.: Market-linkages with paddy processing units - A study on farmer-millers linkage in Bangarpet taluk of Karnataka

Thus Traders, and retailers can obtain more reliable
and regular supply from formal or informal linkages and
have a greater control over produce quality and safety.
At the local level, small traders working with farmers to
bulk-up produce can achieve scale economies and reduce
costs. Purchasing from farmers in a variety of locations
like command areas of Karnataka may also minimize
production and non-production risk. Thus domestic
markets should be given proper consideration. Domestic
or regional markets whether paddy processors, retail
stores, fast-food chains, hotels or institutions, can offer
significant potential to smaller farmers, normally without

Irregular power supply, unfair levy price,
procurement policies of the Government are the three
major constraints expressed by the rice millers. This may
be the fact that the power cuts are very high in Karnataka
compare to other states. Unfair levy and the procurement
price of `21.00 per kg is very low and lower than the
cost incurred to supply `1.00 per kg of rice to Government
and the rice millers association of the study area plays
strong role on the behalf of its members. According to a
miller, few months ago, due to the problem of levy price
negotiation with the government, for heavy procurement
of rice with low price for populous scheme Anna bhagya
scheme in Karnataka as PDS for `1.00 per kg for BPL
families.  The rice millers stopped functioning of rice
mills and agitated against government through calling
bandh and closing of rice mills. Hence, millers rated that
these are the major constraints faced by them in managing
the business.
CONCLUSIONS

 The study examines the linking farmers to markets
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through rice millers in order to reach choice of markets,
the capacity of the linking organizations, and the
relationship between the private sector, and farmers and
study shown that the majority of rice millers are sourcing
the paddy directly from the farmers of major rice growing
belts of Karnataka like Cauvery and Tungabhadra
command area. In paddy processing units the major
quantity of rice sold to rice traders in APMC yard followed
by retailers in Bangarpet. As a result of non-availability of
paddy in the study area, additional costs were incurred
by the paddy processing units to transport the paddy from
the far places of Karnataka.  Linking farmers to new
markets invariably involves farmers organizing into formal
or informal groups. Finally Problems faced by millers in
maintaining linkages are examined.
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ABSTRACT
 Procurement being a large scale operation was a matter of concern as to store the food grains is as much important as to
produce. The present study depicted that state emphasized on increasing production of food grains year by year but
storage systems were ignored. It also made it clear that MARKFED procured the highest quantities of food grains followed
by PUNSUP, PUNGRAIN and FCI. On the other hand, damage losses to the food grains were increasing day by day due to
poor infrastructure, poor management, etc. So, there is need for certain Government actions to take the matter of procurement
and storage seriously and for the betterment of the state and the nation.
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INTRODUCTION
In 1960’s, due to concern over food security the

Indian government created special rules for five key
agricultural products-wheat, rice, pulses, sugar and edible
oils (Grover et al., 2012). The aim of food security
scheme is to provide food for nutrition security in human
life cycle approach by ensuring access to adequate
quantity and quality of food at affordable prices for people
to live a life with dignity (Basu, 2011). Today, India
manages its food security by procuring, storing and
distributing grain, mainly wheat and rice, through the
Food Corporation of India (FCI).

Punjab, being the epicentre and front runner of
green revolution has experienced phenomenal growth in
farm output and played a key role in the development in
the Indian economy (Dhawanet al., 2015). It may be
stated that about 53 per cent of wheat production and
nearly 76 per cent of rice production of Punjab has been
going to the central pool for the past four decades
(Ghumanet al., 2009).  On the other hand, under the
supervision of FCI, many food grain agencies in Punjab
i.e. MARKFED, State Warehousing Corporation (SWC),

Central Warehousing Corporation (CWC), Punjab State
Civil Supply Corporation (PUNSUP), and Punjab Agro
Industries Corporation (PAIC) procure food grain for
storage and then demand based supply to other parts of
the country. The public procurement agencies have their
own operational problems due to paucity of staff and
other related issues like increase in procurement cost,
food subsidy, etc. (Sidhu and Singh, 2010). These grain
wholesale markets, or mandis, were mandated to be set
up by Indian states by the Agricultural Produce Market
Committee (APMC) Act, proposed at the Centre, and
legislated in the states, in the 1960s. The few studies of
these markets have all by and large criticized their
functioning; contending that they are inefficient
(Ramaswami and Balakrishnan, 2002 and Umali-Deininger
and Deininger, 2001), that market integration is absent
(Palaskas and Harriss-White, 1996), and that there is
collusion among buyers (Banerji and Meenakshi,
2004).Every year there are tonnes of food which is
wasted at the godowns of Food Agencies and on the
other hand, there is a part of population who die because
of non-availability of food-grains.
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So in the light of the above facts and worsening
about the present problems related to procurement,
marketing and storage of agricultural produce in Punjab,
the present study has been taken into consideration.
DATABASEAND METHODOLOGY

To achieve the stipulated objectives of the study,
secondary data was collected from various issues of
Statistical Abstracts of Punjab, website of Punjab State
Agricultural Marketing Board (PSAMB) and other
websites such as indiastat.com and punjabstat.com. And
to get the proper inference and conclusion of the study,
percentages and averages were employed to attain the
desired results.
RESULTAND DISCUSSIONS
Agency wise storage capacity

With large scale state procurement of food grains
which takes time to be dispatched to the deficit states;
state owned storage capacity remained a major issue. In
the recent years many steps have been taken in this regard
to increase the storage capacity in Punjab. Storage
management is an important link in the whole system of
procurement of food grains to its distribution for
consumption.

A perusal of Table 1 revealed that in year 1980-81
the storage capacity of FCI was 51.80 lakh tonne followed
by food and supplies department (26.07 lakh tonne),
MARKFED (12.83 lakh tonne), SWC (8.60 lakh tonne),
PUNSUP (8.38 lakh tonne) and CWC (4.05 lakh tonne).
During year 2000-01, the storage capacity of all food
grain agencies increased at some extent but in case of
Food and Supplies Department the storage capacity

decreased to 14.44 lakh tonnes. During year 2000-01,
the storage capacity of various food grain agencies like
FCI, MARKFED, SWC, CWC, PUNSUP, PSAMB and
PAIC was 102.73, 43.61, 36.40, 8.06, 27.41, 0.54 and
7.51 lakh tonnes, respectively. While during the year 2013-
14, the storage capacity of FCI, Food and Supplies
Department, MARKFED, SWC, CWC, PUNSUP, PSAMB
and PAIC was 117.04, 25.66, 29.18, 18.93, 0.09, 31.56,
0.07 and 23.31 lakh tonne respectively.
Production and procurement of important crops in
Punjab

To meet the increasing demand of food grains,
country is heavily dependent on the availability of adequate
local supplies particularly from the Punjab state (Grover
et al, 2012). The procurement includes the arrangements
made to purchase wheat and rice at minimum support
price (MSP) recommended by Commission for
Agricultural Costs and Prices (CACP) and announced by
Government of India. Whole activities of procurement
were done by department of food and civil supplies along
with procurement agencies; PUNGRAIN, MARKFED,
PUNSUP, PSWC, PAFC and FCI.

Production and procurement of different crops was
depicted in Table 2. In year 1980-81, production of paddy,
maize and wheat was 4850, 612 and 7677 thousand tonnes
whereas against said production, the procurement was
only 4432, 40 and 4270 thousand tonnes, respectively.
In year 2000-01, production of paddy, maize and wheat
increased to 13735, 461 and 15551 thousand tonnes and
procurement was 11057, 5 and 9698 thousand tonnes,
respectively. During the year 2013-14, the production of

Table 1: State owned storage capacity agency-wise
(Lakh tonnes)

Agency 1980-81 1990-91 2000-01 2010-11 2011-12 2012-13 2013-14
Food Corporation of India 51.80

(46.36)
49.62

(45.17)
102.73
(42.68)

83.22
(36.77)

83.96
(35.87)

103.20
(43.62)

117.04
(47.61)

Food and Supplies
Department

26.07
(23.33)

4.10
(3.73)

14.44
(6.00)

18.38
(8.12)

23.36
(9.98)

18.38
 (7.77)

25.66
(10.44)

Marketing Federation 12.83
(11.48)

16.05
(14.61)

43.61
(18.12)

44.34
(19.59)

43.30
(18.50)

41.03
(17.34)

29.18
(11.87)

State Warehousing
Corporation

8.60
(7.70)

22.21
(20.22)

36.40
(15.12)

16.57
 (7.32)

19.24
 (8.22)

19.75
(8.35)

18.93
 (7.70)

Central Warehousing
Corporation

4.05
 (3.62)

6.06
 (5.52)

8.06
(3.35)

1.29
 (0.57)

0.68
 (0.29)

0.35
 (0.15)

0.09
 (0.04)

Punjab state civil supply
Corporation

8.38
(7.50)

9.41
 (8.57)

27.41
(11.39)

32.37
(14.30)

33.36
(14.25)

33.26
(14.06)

31.56
(12.84)

Marketing Board - 2.41
 (2.19)

0.54
(0.22)

0.24
 (0.11)

0.22
(0.09)

0.21
(0.09)

0.07
(0.03)

Punjab Agro Industries
Corporation

- - 7.51
(3.12)

29.92
(13.22)

29.92
(12.78)

20.39
(8.62)

23.31
 (9.48)

Total 111.73
 (100)

109.86
(100)

240.7
 (100)

226.33
(100)

234.04
(100)

236.57
(100)

245.84
(100)

Source: Anonymous, 2014
Figures in parentheses indicate the percentage to total storage capacity
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Table 2: Production and procurement of important crops in Punjab
           (000' tonnes)

Year Paddy Maize Wheat
Production Procurement Production Procurement Production Procurement

1980-81 4850 4432 612 40 7677 4270
1990-91 9710 7882 333 10 12159 7109
2000-01 13735 11057 461 5 15551 9698
2010-11 16148 13136 491 - 16472 10278
2011-12 15734 11926 502 - 17982 11094
2012-13 11374 13395 475 - 16591 12934
2013-14 11267 13192 507 - 17620 11097
Source: Anonymous, 2014

maize and wheat increased to 507 and 17620 thousand
tonnes but the production of paddy decreased to 11267
thousand tonnes. In the same year the procurement of
paddy and wheat was 13192 and 11097 thousand tonnes,
respectively whereas after 2000-01, there was no maize
procurement by the State Government Agencies (SGAs)
and private buyers or some cattle feed manufacturers
only procured and kept maize in their own godowns for
manufacturing of cattle feed. While some commission
agents or middlemen purchase maize directly from farmers
at lower prices and sold it at higher prices during the lean
season. Now a day’s,Government is emphasizing more
on diversification in agriculture from paddy to maize and
other less water consuming cropsresulting of which some
state agencies like MARKFED were in the market to
purchase maize from mandi’s.
Agency wise procurement of wheat and paddy

FCI is the main Government agency for the
procurement and distribution of food grains held in the
central pool, it is also responsible for the management of
food grains in the central pool held by State Government
Agencies and Decentralized Procurement States (DCP).
Due to increasing procurement of food grains from 2008-
09 onwards, FCI has to depend on hired space made
available from CWC, SWC, SGAs and private parties as
its own storage capacity was insufficient to accommodate
the central pool stock of food grains. FCI’s average annual
rate of increase in storage capacity has been a meager

4.5 per cent while the growth rate of rice and wheat
stocks in the central pool has been more than 18 percent
during  year 2014 (Saini and Kozicka, 2014). So different
State Government Agencies (SGA’s) procured wheat and
paddy according to the targets given to them by FCI but
also hired open plinths to stock the foodgrains. During
the year 2013-14,wheat and paddy procured by
PUNGRAIN was 2022307 and 3687346 thousand tonnes
whereas MARKFED procured 2416927 and 2828087
thousand tonnes. During the year 2013-14,procurement
of wheat made by PUNSUP, PSWC, PAFC and FCI was
2205622, 1265867, 1046505, and 1939918 thousand
tonnes and paddy procurement was 2715906, 1171858,
1230055 and 460271 thousand tonnes, respectively.
Quantity lifted by FCI in last five years

Punjab (known as the granary of the nation) was a
surplus region. Wheat and rice stocks procured in Punjab
were moved to deficit regions of the country as per the
Sponsored Movement Plan conveyed by the FCI
headquarters, New Delhi on monthly basis. Movement
of stocks was undertaken primarily by rail from 82
Railway good sheds and 6 FCI/CWC owned sidings
falling in 3 divisions of Northern Railway viz Ferozepur,
Ambala, Delhi and one division of North Western Railway
namely Bikaner.

Quantity lifted by FCI during last four years was
presented in Table 4. During year 2010-11 the total quantity
of rice lifted by FCI for distribution under TPDS scheme

Kashish and Dhawan: Withering procurement system of Punjab-A matter of concern

Table 3: Agency wise procurement detail of wheat and Paddy in Punjab during year 2013-14
           (000' tonnes)

Agency Wheat Paddy
PUNGRAIN 2022307 3687346
MARKFED 2416927 2828087
PUNSUP 2205622 2715906
PSWC 1265867 1171858
PAFC 1046505 1230055
FCI 1939918 460271
Source: Kaur, 2015
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was 0.04 lakh metric tonnes and for other welfare
schemes  Antyodaya Anna Yojana (AAY), APS
(Annapurna), Atta Dal Scheme and Mid Day meal Scheme
it was 0.42 lakh metric tonnes and same year quantity of
wheat lifted by FCI under TPDS scheme was 7.23 lakh
metric tonnes and for other welfare schemes it was 1.34
lakh metric tonnes. During year 2013-14 the total quantity
of wheat and rice lifted under TPDS scheme and other
welfare schemes was decreased than previous scheme.
In year 2013-14 the total quantity of rice lifted by FCI
for distribution under TPDS scheme was 0.03 lakh metric
tonnes and for other welfare schemes it was 0.44 lakh
metric tonnes and quantity of wheat lifted by FCI under
TPDS scheme was 6.07 lakh metric tonnes and for other
welfare schemes it was only 0.27 lakh metric
tonnes.However, stocks were also moved by Road to
hilly states of J&K and Himachal Pradesh based on the
monthly demand of these regions. After lifting of some
stock, remained stock not lifted by FCI due to some
specifications and parameters issues and that remained
stock damages year after year due to lack of covered
storage space.
Damaged wheat stocks in the state

At a time when the Centre is planning to provide
food grain to Below Poverty Line(BPL) families at
subsidized rates through the Food Security Act (FSA).
Over 24,000 tonnes of wheat have got damaged
in Punjab due to poor handling at the godowns. Over
7,600 tonnes of wheat procured during 2008-09 and
5,245 tonnes of wheat procured 2007-08 were lying at
PUNGRAIN’s storage in Bathinda district, and about 5,867

tonnes of wheat procured during 2006-07 kept at Tarn
Taran have been damaged. Besides this all, 5,215 tonnes
of wheat crop procured by PAFC have also got rotten
(Anonymous, 2010). During the year 2007-08, the
quantity of damaged wheat was 28681 tonnes which in
2008-09 increased to 64218 tonnes and it was
approximately three times more than the previous year.
This may be due to number of factors i.e. storageof crop
in an unscientific way, snail-paced movement of food
grain out of the state and acute shortage of covered space
for storing crop. During the year 2009-10 and 2010-11,
the quantity of damaged wheat decreased to 26583 and
28199 tonnes as compared to previous years.

Nibber (2014) reported that the five procurement
agencies of Punjab suffered losses of wheat worth Rs.
1600 crore in six years from Rabi marketing season from
2008-09 to 2013-14. A study report compiled by an
additional managing director (AMD) rank officer of
PUNSUP, one of the state procurement agencies a total
of 8 lakh tonnes of wheat was damaged. The reason for
damaging of wheat was due to Poor storage facilities
and slow liquidation of FCI. Wheat stocks with the PAFC
suffered the maximum damage as during the year 2008-
09 Rabi season, 7 per cent of its wheat stocks got
damaged  (78645 tonnes out of 11.12 lakh tonnes of wheat
procured). In the next year (2009-10) 49163 tonnes of
wheat were damaged out of 11.68 lakh tonnes of food
grains procured  (4.21 per cent loss). During the 2010-
11 Rabi season, the PAFC reported 4.34 per cent loss,
while the damage was 45079 tonnes while there was a
hike during the next year as in year 2011-12, 70810 tonnes

Table 4: Quantity lifted in the last four years by FCI
                                     (LMTs)

Year Rice Wheat
TPDS* Other welfare schemes TPDS* Other welfare schemes

Chandigarh Total Punjab Chandigarh Total Punjab Chandigarh Total Punjab Chandigarh Total
2010-11 0.04 0.04 0.39 0.03 0.42 7.01 0.22 7.23 1.3 0.04 1.34
2011-12 0.06 0.06 0.43 0.03 0.46 7.33 0.29 7.62 0.69 0.01 0.7
2012-13 0.04 0.04 0.47 0.03 0.5 6.16 0.28 6.44 0.34 0 0.34
2013-14 0.03 0.03 0.41 0.03 0.44 5.84 0.23 6.07 0.27 0 0.27
Source: http://fci.gov.in/
TPDS* Targeted Public Distribution System
Other welfare schemes include AAY(Antyodaya Anna Yojana, APS(Annapurna), Atta Dal Scheme and Mid Day meal Scheme

Table 5: Damaged/non issuable of wheat stock accrued in Government agencies
(Tonne)

Year Damaged wheat
2007-08 28681
2008-09 64218
2009-10 26583
2010-11 28199
Source: www.punjabstat.com
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of wheat were damaged (5.84 percent loss). Duringthe
year 2013-14, no damage of wheat was reported by
PUNSUP whereas the other four agencies reported high
damage. As per the report, the agencies suffered a damage
of 1.32 lakh tonnes (5.37 percent of the total procured
wheat during 2011-12) due to the non-liquidation of stock
after the FCI’s refusal to take these over from December
13, 2013.

Sharma (2011) reported that during 2009-10 as
much as 6702 MT food grains were declared non-
issuable or unfit for human consumption of which 2273
MT (rice) was found damaged in Punjab, which was
highest in country. Kamal (2015) reported that two
procurement agencies of Punjab have started the process
of disposing damaged wheat stocked in the open on
plinths across the state. PAFC and MARKFED have
floated tenders for the auction of 1.93 lakh tonnes of the
food grain, which was not fit for human consumption.
Market value of the stock to be disposed as per current
MSP worked out to be Rs 294 crore, but it was expected
to fetch less than one third of the amount.
CONCLUSION

Punjab being a pioneer state in ushering an era of
green revolution resulted in making India self sufficient
in food grains production particularly in case of wheat
and rice. But now a day’s paradox of plenty is also a
major issue for state. The State emphasized on increasing
production of food grains year by year but storage systems
were ignored. Damage losses to the food grains were
increasing day by day due to poor infrastructure and other
facilities. As there was a huge shortage of covered space
for storing crop to save it from the vagaries of weather,
wheat crop was mainly stored at open plinths (CAP) at
wooden platform covered with tarpaulin in Punjab, which
always faced a threat of being damaged if not stored as
per specifications. Unscientific and inappropriate system
of storage of food grains in open godowns on plinths
resulted into damage of huge quantity of food grainswhich
became unfit for human consumption and therefore were
sold/auctioned as animal food/ industrial use/ manure or
have to be dumped. These losses can be reduced with
scientific and appropriate system of storage.
FUTURE STRATEGIES FOR IMPROVEMENT

For proper management, Government should
emphasize on construction of godowns for scientific
storage of food grains so that losses of food grain can be
minimized to some extent. Agro processing
industriesshould also be established in the state so that
farm products can be converted into by-products whose
shelf life may be increased and also will fetch higher
prices. There is need for introduction of some new policies
to overcome the food grain damages in the state so that
to minimize malnutrition. There should be a check on

purchase and use of materials i.e. gunny bags, wooden
crates, plastic sheets and plastic covers used by food
agencies. There should be involvement of some
agricultural experts in the storage operations of food
grains and their suggestions must be incorporated for
the storage and technical safety i.e. timely spray of
fungicides, moisture checks, discoloration and shriveling
of food grains lying in the storage points. The middlemen
should be abolished and farmers themselves be given the
right to sell their produce directly to the Government.
So, these are some of the suggestions which can be helpful
in solving the storage issues, reducing the losses
percentage and also in making Punjab a prosperous state.
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ABSTRACT
The present study was undertaken in Hoshiarpur and Amritsar districts of Punjab. Total sample of 120 different sized
cauliflower growers from eight villages were collected. The results of the study indicated that the total variable cost
incurred on growing cauliflower was `46807 per acre and the maximum expenses incurred were `13833 on hired labour.
The returns over total variable cost were `38638 per acre and highest on small vegetable growers. The study identified
three marketing Channel-I: Producer-wholesaler-retailer-consumer, Channel-II: Producer-retailer-consumer, and Channel-
III: Producer-consumer. The net price received by the producer was 52.50, 61.16 and 96.67 per cent in marketing Channel-
I, II, and III respectively in Hoshiarpur market during 2015. The net price received by the producer in Amritsar market was
48.85, 58.82 and 96.44 per cent in marketing Channel-I, II, and III respectively during the same period. The producer’s
share in consumer’s rupee, in marketing Channel-III was highest because of direct sale to consumer.
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Production, labour, cost, return, marketing channels and Punjab

JEL Codes
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INTRODUCTION
India with its wide variability of climate produces a

large range of horticultural crops such as fruits and
vegetables. In the world, India is the second largest
producer of vegetables with a production of 251.87 million
tonnes from 16.6 million hectares of land area during
2013-14 (Anonymous, 2014). This high level of
production can supply only 210 grams of vegetables per
capita per day as against the recommended dietary
allowance of 300 grams vegetables per capita per day
(Singh and Toppo, 2010). Thus for a population of one
hundred twenty eight crore in the country, there is need
to increase the production of vegetables to match the
recommended level of vegetables intake. This level of
production can be achieved by increasing area under
marginal and small vegetable growers as it is mostly grown
by these farmers in India.

The cultivation of vegetables are most suitable in
Punjab due to wide variability of climate conditions. Being

labour intensive, vegetable production also offers better
employment opportunities not only to the family labour
but to the hired labour especially around the periphery of
cities. However the level of profitability from vegetable
crops depends upon how marketing is undertaken by the
farmers. The area under this enterprise is still very small
in the state. The area under vegetable crops during 1981-
82 in the state was only 63.83 thousand hectares whereas
it has almost remained stagnant till 1994-95 with 62.99
thousand hectares, further it increased from 117.1
thousand hectares in 1998-99 to 214.40 thousand hectares
during 2014-15 with total production of 1.90 and 4.24
million tonne respectively. There is a clear economic
advantage in producing vegetables as compared to the
traditional crops, but lack of price assurance has been
the major impediment. Transportation costs and marketing
margins of both retailers and wholesalers were identified
as the major reasons for high marketing costs of
vegetables, adversely affecting the profitability of such
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crops (Kumar and Arora, 1999 and Kumar et al., 2004).
As the population is increasing, the demand for fresh

vegetables is also increasing. To bridge the gap of demand
there is a need to shift some more area from crop farming
to vegetable farming (Rais and Sheoran, 2015). The
vegetable production also seems to be the emerging sector
for diversification in Punjab that would provide
remunerative return and employment particularly to those
farm households residing around the cities with small
land holdings. Women are also benefited as the vegetable
production engages relatively higher women labour in
various operations. Joshi et al. (2006) also recommended
vegetable cultivation as a means of crop diversification
in Punjab .The intensive growing of paddy-wheat on
major part of cultivated land in India is often held liable
for over exploitation of natural resources, notably soil
and water (Sarkar et al., 2009). This over-exploitation
has resulted in impaired soil-health and lowered ground
water table in several states (Kumar et al., 2005,Varis,
2014). The cropping pattern which had become
overspecialized in the favor of paddy-wheat rotation
required diversification. Vegetables like cauliflower
were recommended by many studies as alternate to
this scenario (Sidhu et al., 2010). The area under
cauliflower was 5.45 thousand hectares with a
production of 128.09 thousand tonne in 2004-05
which further increased to 13.82 thousand hectares
with a production of 248.45 thousand tonne during
2014-15 in Punjab (Anonymous, 2015).

At the same time cauliflower being high value
crop has got tremendous scope to increase the
income of farmers. Keeping all these points in view
regarding production and marketing of cauliflower,
the present study was under taken with the following
specific objectives:
i. to work out the costs, returns and magnitude

of employment provided by cauliflower
vegetable and

ii. to examine the price spread through different
marketing channels for cauliflower.

METHODOLOGY
The area of the present study was Hoshiarpur

and Amritsar districts which had the distinction of
the maximum and moderate area under cauliflower
cultivation in Punjab respectively. The peripheries
of both districts were selected for the selection of
cauliflower vegetable growers due to consumption
of vegetable in suburbs. The ready market for the
disposal of vegetable was also one of the major
factors for the selection of periphery for the study.
The random sampling technique with probability
proportional to size was used for this study. A list of
villages growing cauliflower vegetable around the

radius of 15 km of both districts were prepared with the
help of officers of market committee and Deputy
Directors Horticulture, of these districts. Four villages,
growing cauliflower were selected randomly from each
district. From these selected villages, 15 cauliflower
growers from each selected village spread over three size
categories were chosen at random in probability
proportional to size of the farm. Thus, in all, 120
cauliflower growers from the eight selected villages
constituted the total sample. In order to analyses the
marketing of cauliflower vegetable, 10 wholesalers and
15 retailers were selected randomly from each district
market.
RESULTSAND DISCUSSION
Economics of Production of Cauliflower

The information pertaining to the expenses incurred
on production as well as marketing component for
cauliflower vegetable has been worked out and given in
Table 1. The perusal of the Table revealed that an average
farm family incurred `46807 per acre on cauliflower

Table 1: Cost of cultivation of cauliflower on different farm size
categories

 (` per acre)
Cost items Small Medium Large Overall
Production Cost
Cost on tillage 1086

(2.28)
873

(1.87)
861

(1.91)
1033

(2.21)
Seed/nursery 7625

(16.00)
7273

(15.66)
6915

(15.31)
7167

(15.31)
Irrigation charge 1354

(2.84)
1033
(2.22)

840
(1.86)

1280
(2.73)

Plant protection measures 4829
(10.13)

4722
(10.14)

4890
(10.83)

4859
(10.38)

Fertilizers 4353
(9.13)

4220
(9.06)

4406
(9.75)

4203
(8.99)

Hoeing 6480
(13.60)

6363
(13.66)

6214
(13.76)

6350
(13.57)

Harvesting charges 7527
(15.79)

7454
(16.00)

7272
(16.10)

7483
(15.99)

Miscellaneous 4457
(9.35)

4741
(10.18)

3880
(8.59)

4764
(10.18)

Interest @ 7.5% pa 471
(0.99)

459
(0.99)

449
(0.99)

464
(0.99)

Sub-Total:A 38182
(80.11)

37138
(79.74)

35727
(79.09)

37603
(80.34)

Marketing cost
Packing 2037

(4.27)
2054
(4.41)

2044
(4.52)

2043
(4.36)

Transportation and
marketing expenses

7444
(15.61)

7380
(15.85)

7401
(16.38)

7161
(15.30)

Sub-Total:B 9481
(19.89)

9334
(20.04)

9445
(20.91)

9204
(19.66)

Total variable cost 47663
(100.00)

46572
(100.00)

45172
(100.00)

46807
(100.00)

Figures in parenthesis indicate percentage of their respective to total cost
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vegetable during the study period 2014-15. Out of this
total variable cost, 80.34 per cent was incurred on
production variable. Whereas, 19.66 per cent on
marketing costs comprising packing, transportation and
other marketing expenses. So far as the composition of
total variable cost is concerned, the major expenses
incurred were on production variables such as harvesting
charges followed by seed and plant protection measures
with 15.99, 15.31 and 10.38 per cent of the total variable
cost respectively. In case of marketing costs, the highest
proportion was spend on transportation and marketing
expenses with 15.30 per cent followed by packing cost
with 4.36 per cent respectively.

So far the size wise analysis is concerned; the results
indicated that the highest expenses on per acre basis were
incurred by small producers with `47663 followed by
medium and large producers with `46572 and `45172
respectively. The composition of the total variable cost
over different size categories revealed that highest
proportion on production costs were recorded over small
size categories of farms with 80.11 per cent of total
variable cost whereas this was followed by medium and
large with 79.74 and 79.09 per cent respectively.
Corresponding to this, the expenses incurred on
marketing, indicated that large producers incurred the
highest amount with 20.91 per cent on these items
followed by medium and small producers with 20.04 and
19.89 per cent respectively. The comparative picture
revealed that all producers spent the highest amount on
human labour.
Pattern and magnitude of Returns

The major objective of producer is to get maximum
net return. Table 2, pertaining to returns from the
production of cauliflower vegetable observed that an
average farm family obtained `85495 as a gross return
on per acre basis. The returns over production costs
which were obtained after deducting the production
expenses were to the tune of `47842 per acre. Returns

Table 2   Return structure from production of cauliflower
on different farm size

(`/acre)
Particulars Small Medium Large Overall
Total production (in q) 105.44 102.51 100.14 103.62
Average rate (`/q) 842.44 828.74 831.52 825.08
Gross returns 88827 84954 83268 85495
Production  costs 38182 37138 35727 37603
Marketing costs 9481 9334 9445 9204
Returns over
Production Costs

50645 47816 47541 47842

Returns over Total
variable costs

41164 38482 38096 38638

Benefit-cost ratio 1.86 1.82 1.84 1.83

over total variable costs worked out on per acre basis
turned out to be `38638 in the study area. The overall
benefit-cost ratio was 1.83 indicating cauliflower is a
profitable enterprise. The results indicated that the highest
magnitude of gross returns observed was `88827 over
small size category of producers in the study area. This
was followed by medium and large producers with
`84954 and `83268 respectively. In case of returns over
production costs, the magnitude was highest over small
size group with `50645 per acre and this was followed
by medium and large producers with `47816 and `47541
respectively. Returns over total variable cost were higher
(`41164) for small producers than medium producers
(`38482). The Benefit-cost ratio was also highest for
small producers (1.86) followed by large producers (1.84)
and medium producers (1.82) respectively. Similar results
were observed by Singh M.K., (1997).
MAGNITUDE OF EMPLOYMENT PROVIDED BY
CAULIFLOWER

The perusal of the Table 3 revealed that average
farm families employed total human labour (both family
as well as hired in) to the extent of 797 hours on per acre
basis during the study period. Of this total employed
human labour, 28.61 per cent has shared by family
workers while the remaining 71.39 per cent by hired in
labour. Out of this 71.39 per cent hired labour, 62.39
percentage points were shared by female and the
remaining, only 37.60 percentage points by male workers,
respectively.

Table 3: Patte rn and magnitude of human labour
employment in production of cauliflower

(Hrs/acre)
Type of labour Small Medium Large Overall
Family Labour Employment
Male 218

(27.77)
186

(23.08)
94

(13.04)
146

(18.32)
Female 67

(8.54)
54

(6.70)
12

(1.67)
65

(8.16)
Children 28

(3.57)
12

(1.49)
0
0

17
(2.13)

Total: A 313
(39.87)

252
(31.27)

106
(14.70)

228
(28.61)

Hired Labour Employment
Male 187

(23.82)
216

(26.80))
228

(31.62)
214

(26.85)
Female 285

(36.31)
338

(41.94)
387

(53.68)
355

(44.54)
Children 0 0 0 0
Total: B 472

(60.13)
554

(68.73)
615

(85.30)
569

(71.39)
Total Human labour
A+B

785
(100.00)

806
(100.00)

721
(100.00)

797
(100.00)

Figures in parenthesis indicate the percentage of their respective to
total

Singh and Sharma: Production and marketing of cauliflower- A spatial analysis
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The size wise analysis carried out in this respect
highlighted that all the size categories mainly depended
upon hired labour as most nearly 71 per cent of the total
labour use over different size categories was share by
hired in labour. However, some differentials in terms of
magnitude worked out indicated that the highest use of
hired labour by large producers with
85.30 per cent followed by medium
and small producers with 68.73 and
60.13 per cent respectively. In case
of family labour use, it was highest
for small producer (39.87 percent)
and it was lowest for large
producers with 14.70 per cent. The
composition pattern on sex basis
shows that in the case of family
labour highest proportion of
employment of males, females and
children was recorded over small
producers with 27.77, 8.54 and
3.57 per cent respectively. With
respect to hired labour the highest
magnitude of employment of males
are observed over large producers
with 31.62 per cent followed by
medium and small producers 26.80
and 23.82 per cent respectively. The
magnitude of hired females
employed was also highest for large
producers with 53.68 per cent and
least for small producers with 36.31
per cent.

Thus on the whole, it is
observed that cauliflower vegetable
is highly labour employment
oriented in the study area. With
respect to family labour used, the
share of male workers was higher
in comparison to female workers
but in case of hired labour
proportion of female labours was
higher as compared to male labour.
Similar results were also obtained
by Singh and Toor (2003).
PRICE SPREAD OF
CAULIFLOWER IN
HOSHIARPUR AND AMRITSAR
MARKETS

 The price spread was worked
out through the marketing Channel
of cauliflower, viz. the marketing
Channel-I (Producer-wholesaler-
retailer-consumer), marketing

Channel-II (Producer-Retailer-Consumer) and marketing
Channel-III (Producer-Consumer). Similar marketing
channels in marketing of vegetables were also found to
be in operation in a study conducted by Sidhu et al. (2011)
in Punjab. The results are shown in Table 4.

The price spread of vegetables with respect to

Table 4: Price spread of cauliflower in different marketing Channels of
Hoshiarpur and Amritsar market

  (`/q)
Particulars Hoshiarpur Amritsar

Channel-I Channel-II Channel-III Channel-I Channel-II Channel-III
Net price received by
producer

1050
(52.50)

1100
(61.11)

1450
(96.67)

928.08
(48.85)

1000
(58.82)

1302.00
(96.44)

Costs incurred by producer
Grading, filling, stitching etc. 12

(0.60)
12

(0.66)
15

(1.00)
14

(0.74)
14

(0.82)
15.00
(1.11)

Packing 20.00
(1.00)

20.00
(1.11)

15.00
(1.00)

20.00
(1.05)

20.00
(1.18)

15.00
(1.11)

Transportation 40
(2.00)

40
(2.22)

10
(0.67)

40
(2.11)

40
(2.35)

10
(0.74)

Loading, unloading and
wastage

20
(1.00)

20
(1.11)

10
(0.67)

20
(1.05)

20
(1.18)

8
(0.59)

Total costs incurred by
producer

92
(4.60)

92
(5.11)

50
(3.33)

94
(4.95)

94
(5.53)

48
(3.56)

Producer's sale price
/wholesaler's purchase price

1142
(57.10)

1192
(66.22)

1500
(100.00)

1022.08
(53.79)

1094
(64.35)

1350
(3.56)

Cost incurred by wholesaler
Market fee @ 2 percent 22.84

(1.14)
23.84
(1.320

- 20.44
(1.08)

21.88
(1.29)

-

Rural development fund @
2 per cent

22.84
(1.14)

23.84
(1.32)

- 20.44
(1.08)

21.88
(1.29)

-

Commission @ 5per cent 57.10
(2.86)

59.60
(3.31)

- 51.10
(2.89)

54.70
(3.22)

-

Total cost incurred by
wholesaler

102.78
(5.14)

- - 91.98
(4.84)

NA -

Wholesaler's margin 183.22
(9.16)

- - 188.94
(9.94)

NA -

Wholesaler's sale price/
retailer's purchase price

1428.00
(71.70)

- - 1300.00
(68.42)

NA -

Costs incurred by retailer
Transportation 20

(1.00)
30

(1.67)
- 20

(1.05)
20

(1.18)
-

Labour charges 26
(1.30)

25
(1.39)

- 26
(1.37)

26
(1.53)

-

Rent of shop/rehri 20
(1.00)

20
(1.11)

- 12
90.63)

12
(0.71)

-

Loss, wastage and spoilage
@ 3per cent

42.84
(2.15)

35.76
(1.99)

- 39
(2.05)

32.82
(1.93)

-

Miscelaneous 20.00
(1.00)

20.00
(1.11)

- 10.00
(0.53)

10.00
(0.59)

-

Total costs incurred by
retailer

128.84
(6.44)

238.04
(13.22)

- 107.00
(5.63)

199.28
(11.72)

-

Retailer's Margin 443.16
(22.16)

369.96
(20.55)

- 493.00
(25.95)

406.72
(23.92)

-

Retailer's sale price/
Consumer's purchase price

2000.00
(100.00)

1800.00
(100.00)

- 1900.00
(100.00)

1700.00
(100.00)

-

Price spread 950.00
(47.50)

700.00
(38.89)

50.00
(3.33)

971.92
(51.15)

700.00
(41.18)

48
(3.56)

Figures in parentheses indicate the percentage of their respective to total
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various marketing Channels has indicated that the
producers’ share has an inverse relationship with the
number of intermediaries. The net price received by the
producers is relatively higher in the Channels in which
the produce is directly sold to the consumers or retailers.
The results of marketing margin and price spread of
cauliflower crop in Hoshiarpur market showed that the
producer’s share in consumer’s rupee was the highest
(96.67 percent) in Channel-III and it was lowest (52.50
percent) in Channel-I. The marketing margin was
maximum in Channel-I (31.32 percent) followed by
Channel- II (20.55 percent). In Amritsar market price
spread was highest in Channel-I (47.50 percent) followed
by Channel-II (38.89 percent) and Channel-III (3.33
percent). The producer’s share in consumer’s rupee was
highest (96.44 percent) in Channel- III and it was lowest
(48.85 percent) in Channel- I. The marketing margin was
maximum in Channel-I (35.89 percent) followed by
Channel- II (23.92 percent). Price spread in marketing
of cauliflower was highest in Channel-I (51.15 percent)
followed by Channel-II (41.18 percent) and Channel-III
(3.56 percent).

Majority of the farmers belong to the marginal or
small farm category, and the capital-intensive nature of
vegetables, their perishability and little surpluses compel
them to sell their produce to wholesalers. Several
problems in marketing of cauliflower were faced by the
vegetable growers such as, costly packing material, no
return of packaging material back to the growers, high
commission charges, high transport cost, unauthorized
deductions, low prices or wide fluctuation in prices,
Labour scarcity in peak period, High prices of seed, Loss
due to stray animals/theft, High wage rate of labour, Non
availability of market information etc. Similar problems
were also reported by Goyal and Singh (2012).
CONCLUSIONS

The area under cauliflower was 5.45 thousand
hectares with a production of 128.45 thousand tonns in
Punjab during 2014-15. The analysis pertaining to cost
indicated that an average farm family incurred ‘46807
per acre as total variable cost in the study area. About
80.30 per cent of the total variable cost was spent on
variable inputs whereas 19.66 per cent on marketing items.
With respect to the analysis carried out to examine the
pattern and magnitude of employment for different winter
vegetables, the result highlight that one acre of the land
provide 797 hours of employment. Hired labour was the
main input for this crop which provide as high as 71.39
per cent of the total labour employed for this crop. Further,
the share of hired female labour was as high as 44.54 per
cent. The family labour use recorded in case of
cauliflower crop was about 28.61 per cent of the total
labour used. Small farms spent the highest amount on

per acre basis for the crop with `47663 whereas medium
farm incurred `46572. The study revealed that the large
farm received `45172 per acre from the production of
cauliflower. The return over variable cost was the highest
for small farms followed by medium and large farms
respectively. The average farm received ‘38638 as a net
return from the production of crop on per acre basis.
Thus, small farms seem to be more efficient in the
comparison to large farms.

With respect to the analysis carried out to examine
the market, the Channel-III were observed comparatively
profitable Channel in study area than other Channels
(Channel-I and II). The results showed that the producer’s
share in consumer’s rupee was the highest in Channel-
III and it was lowest in Channel-I for both markets. The
marketing margin was maximum in Channel-I followed
by Channel- II. The marketing margin was maximum in
channel-I followed by Channel-II. Price spread in
marketing of cauliflower was highest in Channel-I
followed by Channel-II and III for both district’s markets.
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ABSTRACT
The present study of economics of marketing of muskmelon in Akola district was carried out during the year 2013-2014.
The study was based on primary data. The primary data of 60 growers were collected from tahsils of Akola districts and
functionaries involved in muskmelon procurement producer, wholesalers, and retailer were selected for collecting
information. The muskmelon producers have been found to be follow two channels for marketing of muskmelon; channel
–I Producer ’! Consumer and channel-II Producer ’! Wholesaler ’! Retailer ’! Consumer .The marketing cost has been
found higher in channel-II due to involvement of more middleman in channel. Producer share has been computed as
highest in channel-I i.e. 95.00 per cent and channel-II 73.32 percent. The study has suggested that measures need to be
adopted to increase access of farmers to market information and they should be motivated to market the produce collectively
to reduce the cost on transportation.

Keywords
Marketing channel, producer share, price spread
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INTRODUCTION
Muskmelon is one of the most widely cultivated

crops in the world at large and the global production in
2002 reached 89.9 million mega grams (FAO, 2003, Huh
et al., 2008). China was reported to be leading country in
production of muskmelon followed by Turkey, United
States, Iran and Republic of Korea (Huh et al., 2008;
Wehner and Maynard, 2003).  The global consumption
of the crop is greater than that of any other cucurbit.
Unlike perennial crops, investment in seasonal crops
demands resource application in a short period due to the
small gestation period. it is a major river-bed crop of
Maharashtra, Uttar Pradesh, Rajasthan, Gujrat and Andhra
Pradesh.  Production is efficient not only on the basis of
how best one produces but also on the basis of how well
one markets the resultant products. Therefore, marketing
forms an integral part of successful production process.
The importance of research studies on agricultural
marketing, particularly in the context of developing

countries like India, therefore, needs to be highly
emphasized. The quantity of muskmelon available for
consumption and the price paid by consumer depends
on how efficient the marketing system for muskmelon
functions. Marketing of muskmelon is the main source
the product can get to the reach of consumers in the
study area. This study therefore becomes relevant and
timely. However, Akola district is largely known for
muskmelon production in Vidarbha region, no systematic
efforts have been made so far to study the marketing of
muskmelon in Akola district. Therefore, an attempt is
made to study economics of marketing of muskmelon in
Akola district.
METHODOLOGY
Selection of Area

For the present study the Akola district was selected
purposively considering the maximum area under
muskmelon cultivation in Akola District. Balapur, Patur,
Barshitakali, Telhara tahsils were selected for study.
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Constitute total sample of 60 farmers.
 Collection of Data

Study was based on primary data muskmelon
pertaining to the year 2013- 2014. The information was
collected from them with the help of specially designed
schedule. Selected farmers were grouped into three
groups small (up to 2.00 ha) 21, medium (2.01 to 4.00
ha) 21and large (4.01 and above) 18 based on total land
holding of Muskmelon growers.
Analysis of Data

Simple tabular analysis was done to accomplish the
objectives of the study. While performing the study on
marketing of muskmelon, the marketing cost, market
margin and producers share in consumer’s rupee were
taken into consideration.
RESULTSAND DISCUSSION
Marketing of Muskmelon in Akola District

Process of production is not completed till the
product reaches into the hands of final consumer.
However, various aspects pertaining to marketing of
muskmelon viz., channels of distribution, price spread,
producer’s share in consumer’s rupee, etc. have been
studied and discussed. Cost of marketing of muskmelon
includes marketing cost incurred by producer, wholesaler
and retailer and includes various charges as loading,
transportation, grading, commission, miscellaneous
expenditure, market cess, etc.
Channels of Distribution

Following are the channels of distribution have been
observed while marketing of muskmelon:

Channel I: ProducerConsumer
Channel II: Producer-Wholesaler-Retailer-Consumer

During the study it was observed that Channel-II is
the major channel of distribution. In Channel-I quantity
sold was low and this channel was mainly followed by
small farmers. The producer’s share is maximum when
less intermediaries included.

The cost of marketing of muskmelon is estimated
and presented in Table 1
Marketing cost incurred by producer

It is observed in Table 1 that, among the different
items of cost in marketing the cost on amount of
commission was major item in marketing of muskmelon
contributing 8.22 per cent share in total marketing cost.
Marketing cost incurred by wholesaler

It is seen from table 1 that out of total cost incurred
by wholesaler major share was commission, contributing
9.03 per cent followed by the market fee of 8.34 per
cent. The third contributing item was miscellaneous
expenditure contributing 4.17 per cent.
Marketing cost incurred by retailer

It is observed in Table 1 that, the total marketing
cost incurred by retailer was `45 per qtl of muskmelon

Table 2: Channel-wise price spread of muskmelon
(`q-1)

Particulars Channel-I Channel-II
Producers
Gross price received 560.34 560.34

(100.00) (78.63)
Cost incurred 28.00 37.85

(5.00) (5.31)
Net price received 532.34 522.49

(95.00) (73.32)
Wholesaler
Purchase price 560.34

(78.63)
Cost incurred 39.00

(5.47)
Net margin 1.46

(0.20)
Selling price 600.8

(84.31)
Retailler
Purchase price 600.8

(84.31)
Cost incurred 37.00

(5.19)
Net margin 74.85

(10.50)
Consumer purchase price 560.34 712.65

(100.00) (100.00)
Figures in parentheses indicates the percentage to total cost of
marketing

Table 1: Cost of marketing of muskmelon  in Akola
district

(`q-1)
Particular Cost Percent
Marketing cost incurred by producer
Transportation cost 6 5.01
Market fee 9 7.51
Cost of loading and unloading 3 2.50
Octroi 2 1.67
Commission 1.75 percent (ad valorem) 9.85 8.22
Misecllaneous Expenditure 8 6.68
Total 37.85 31.58
Marketing cost incurred by wholesaler
Grading 4 3.34
Transportation cost 5 4.17
Market fee 10 8.34
Cost of loading and unloading 3 2.50
Commission 10 9.03
Misecllaneous Expenditure 5 4.17
Total 37 30.87
Marketing cost incurred by retailer
Transportation 6 5.01
Cost of loading and unloading 5 4.17
Shop rent 27 22.53
Misecllaneous Expenditure 7 5.84
Total 45 37.55
Total market cost 119.85 100.00
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which is 37.55 per cent of total marketing cost. The major
items of cost were shop rent, which accounted for 22.53
per cent of total marketing cost.

The details about the price spread, producers share
in consumer’s rupee were estimated in Table 2.

The producers share in consumer’s rupee in
Channel-II was 73.31 per cent, and in Channel-I was
95.00 per cent. It showed that if share of various
intermediates decrease the producers share in consumers
rupee increases. The per quintal gross price received by
producer in channel II was ‘ 560.34, net price received
was 522.49; selling price of wholesaler was 600.80 and
retailers selling price was 712.65.(Figures in parentheses
indicates the percentage to total cost of marketing)
CONCLUSIONS

The study on price spread in marketing of
muskmelon in channel has shows a significant difference
in margins of intermediaries. In the case of muskmelon,
the producers share in consumer’s rupees was highest
in Channel-I (95.00 per cent))  followed by Channel-II
(73.31 per cent). From this, it was concluded that
Channel-I was most profitable than Channel-II and by

doing so the producers were acting as rational economic
agents as they sold their produce keeping in view elasticity
of demand.
POLICY IMPLICATIONS

The farmers should be educated to sell their produce
in regulated markets which fetch higher returns as
compared to village level marketing. Farmers should be
motivated to transport their produce collectively to lower
the cost on transportation and hence on marketing,
particularly by the small farmers.
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ABSTRACT
The study examined the marketing system and the major constraints in marketing of turmeric in the Jaintia Hills district
of Meghalaya. Multi-stage sampling was used for selection of 80 farmers and 40 market intermediaries. The study reveals
that maximum of the farmers were female. The marketable and marketed surplus was found to be 63.08 percent and 60.56
percent to the total production respectively. Three major marketing channels were identified; Channel-III (Producer-
Commission agent-Wholesaler-cum-processor-Retailer-Consumer) was most common. The producer’s share in consumer’s
rupee was more or less equal in all the channels with a difference of 2 to 3 percent. Channel-I was found to be more efficient
than Channel-III, but the volume transacted was more in the case of Channel-III. Price fluctuation was the major problem
faced by farmer whereas, unavailability of proper storage facilities was the serious problem faced by market intermediaries.
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INTRODUCTION
India is the largest producer, consumer and exporter

of spices in the world and hence it is named as “Home of
Spices”. Spices play a key role in augmenting farm income
and export market. The important spices produced
commercially in India on a large scale are chilli, garlic,
turmeric, ginger, coriander, black pepper, mustard seed,
fennel, clove, nutmeg, cardamom, cinnamon, etc.
Turmeric (C. longa  Linn.) is a member of the
Zingiberaceae family and is a native to India and South
East Asia. Turmeric is the 3rd important commercial spice
of India after chilli and garlic and it is named as “Indian
saffron”. It ranks 3rd in terms of spice production with
6.65 per cent share in area and 18.56 per cent share in
country’s production of spices (GoI, 2011b). India
accounts for about 80 per cent of world turmeric
production and 60 per cent of world exports. The country
consumes most (80%) of its turmeric production and it
exports the surplus. The other leading countries producing

turmeric are China, Myanmar, Bangladesh, Pakistan, Sri
Lanka, Chile, Peru, Taiwan, and Indonesia.

Turmeric is grown in as many as 25 States of India
with Andhra Pradesh, Tamil Nadu, Karnataka and Orissa
being the leading producers. Other major producers of
turmeric are Gujarat, West Bengal, Assam, Meghalaya
and Maharashtra. Indian turmeric is considered the best
in the world due to presence of high curcumin content.
Number of varieties are available in the country and is
known mostly by name of locality where they are
cultivated. Some of the popular cultivars are Duggirala,
Tekkurpet, Sugandham, Amalapuram, Erode local,
Alleppey, Muvattupuzha, and Lakadong (grown in
Meghalaya).
DATA AND METHODOLOGY

The paper is a part of the M.Sc. (Agri.) Thesis
which was submitted to the Central Agricultural University
in 2011. The study was conducted in Jaintia Hills district
of Meghalaya. Multistage sampling technique was used
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for the selection of samples. Out of the seven districts,
Jaintia Hills was selected for the present study purposively
since it contributes maximum to the State total acreage
and production of turmeric. Laskein and Thadlaskein
Blocks contribute highest and second highest to the total
acreage and production of Jaintia Hills district (GoM,
2008) and were selected accordingly. Sixteen villages,
belonging to Laskein and Thadlaskein Blocks were
randomly selected and five farmers were selected
randomly from each village. Thus, 80 farmers were
interviewed. Four important markets within the district
i.e., Shangpung, Raliang, Umulomg and Jowai markets
were selected for the purpose of collecting market
information. Ten respondents from each market were
interviewed randomly making total of 40 market
functionaries. Thus, the total numbers of respondents
were 120.
Data Sources

This study was based on primary as well as
secondary data. The secondary data were collected from
the National Horticultural Board, Spice Board of India,
The Meghalaya Department of Agriculture, and
Department of Horticulture and the District Agricultural
Office (Jowai). Primary data were collected with the help
of a pre-tested interview schedule during February to
March 2011.
Analytical Framework

Price Spread: Price spread is the difference in price
between the price paid by the consumer and the price
received by the producer. It consists of marketing costs
and marketing margins. The price spread for each channel
was computed and the producer’s share in consumer’s
rupee was worked out with the following formula
(Acharya and Agarwal, 1987):
Therefore,

Price Spread = Pc - Pf
Where,
Pc = Price paid by the consumer
Pf = Price received by the producer

Marketing Efficiency: The marketing efficiency is the
degree of performance of the market. It was estimated
with the help of Acharya’s Method of marketing efficiency

given as:
 MME = FP/(MC+ MM)

Where,
MME = Measure of marketing efficiency
FP      = Farmer’s price
MC    = Marketing costs
MM   = Marketing margins

Marketing Constraints
Garret’s ranking technique was used to analyze the

major problems faced by the farmers and market
functionaries. The different factors that created the
problems in marketing of turmeric were asked to be given
ranks by the respondents. The order of merit given by
the respondents was converted into ranks by using the
given formula:

Percent Position = 100 X (Rij-0.5)/Nj
Where,
Rij = rank given for ith factor by jth individual
Nj = number of factors ranked by jth individual

RESULTSAND DISCUSSIONS
The majority of the farmers were in the age group

of 40 to 60 years and the percentage of female farmers
was 98.75 per cent out of the 80 total numbers of farmers.
The average family size of the sample respondents was
eight people per family with highest of sixteen persons
and lowest of two persons per family. The overall literacy
rate among the sample was 48.75 per cent. The
operational holding under turmeric was very small with
majority of the farmers cultivating less than 0.25 ha.
Marketable and Marketed Surplus

The detail of total production, marketable surplus
and marketed surplus of turmeric for the sample farmers
is shown in Table 1. The study revealed that the average
yield was 49.11 q per ha of fresh turmeric. Seed
constituted 36.71 per cent of the total production while
the family consumption was 0.20 per cent of the total
production. The total marketable surplus was 63.08 per
cent of the total production whereas marketed surplus
was worked out to be 60.56 per cent of the total
production. Marketed surplus is less than marketable
surplus due to deduction and weight loss which
constituted 1.26 per cent each.

Table 1: Marketable and marketed surplus of turmeric
Particulars Quantity (q) Percent of total production
Total production 49.11 100.00
Home consumption + given in kind 0.10 0.20
Kept for seed 18.03 36.71
Marketable surplus 30.98 63.08
Weight loss @ 2 percent 0.62 1.26
Deduction 0.62 1.26
Marketed surplus 29.74 60.56
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turmeric was not sold fresh as farmers get very low price
for their fresh produce which is around `17 per kg,
whereas dried turmeric fetches about `70 to `90 per kg.

The next commonly used channel was Channel-II
(Producer Village Trader-cum-Processor Retailer
Consumer) as 38.92 per cent of the marketed surplus
was transacted through this channel. Channel-II does not
operate in weekly or local markets, the village trader (VT)
collected dried turmeric from different villages especially
those that were not well connected to major markets of
the district. The produce was collected from the farmer’s
home and thus the farmers did not incur any transportation
cost but the price they received was less than the price
prevailing in the major markets. This channel have both a
positive and negative aspects;  the farmers were not aware
of the current price and were selling their produce at the
price fixed by VT, but this channel is useful to those
farmers who could not sell their produce in the nearby
markets due to unavailability of transport and poor road
condition.

Channel-I was the least used among all the
channels and it share was only 3.94 per cent of the
marketed surplus. This channel prevails in the local
markets and it was found that this channel operated
irregularly i.e., the channel existed mainly after harvest
and before festivals where most of the farmers were in
need of finance for the next crop or for family expenditure.
There was a fall in price during these season and the well
to do farmers were able to keep their produce till market
price rises but the poor farmers were compelled to sell

Marketing Channels
Three major channels of marketing of dried and

powdered turmeric were identified in the study area and
are shown below:

Channel-I:   Producer-Village Trader-cum-Processor
Consumer
Channel-II: Producer-Village Trader-cum-Processor
Retailer-Consumer
Channel-III: Producer-CA-Wholesaler-cum-
processor-Retailer-Consumer
The amount of the quantity and percentage sold

through different channels are given in Table 2. From the
table it is evident that channel III was the most common
channel used by the farmers.  About 57.14 per cent of
their marketed surplus was transacted through channel
III. The farmers sold their produce in the third channel
through commission agents in weekly markets of their
respective villages or the nearby markets located within
Laskein and Thadlaskein blocks.

This marketing channel mostly collect dried turmeric
from different weekly markets and stored the produce
for further processing. It was found that dried turmeric
obtained from current season fetches lower price.
Whereas, long stored dried turmeric fetches higher price
and thus there was a trend among farmers to store their
produce and sell it during lean season (i.e. during
November and December) except in some cases where
there was a financial shortage in the family, farmers were
compelled to sell their produce even during a fall in the
price of dried turmeric. The study also revealed that

Papang et al.: Economics of turmeric marketing in Jaintia hills district of Meghalaya

Table 3: Channel-wise marketing costs based on different cost components
 Particulars Channel-I Channel-II Channel-III

(`q-1) (%) (`q-1) (%) (`q-1) (%)
Pre-marketing cost 259.00 14.76 259.00 14.68 259.00 13.89
Deduction charge 165.20 9.41 154.67 8.77 169.10 9.07
Transportation 81.54 4.65 100.00 5.67 94.93 5.09
Labour 95.00 5.41 139.85 7.93 161.50 8.66
Weight loss during
processing and storage 585.00 33.33 542.50 30.76 591.84 31.73

Processing charge 500.00 28.49 500.00 28.35 500.00 26.81
Cost of  package and
packaging material 49.53 2.82 67.69 3.84 68.74 3.69

Market charges 20.00 1.14 - - 20.00 1.07
Total marketing costs 1755.27 100.00 1763.71 100.00 1865.11 100.00

Table 2: Quantity of turmeric disposed through different channels
Channel Quantity (q) Percent of total
I 8.75 3.94
II 86.37 38.92
III 126.80 57.14
Total 221.92 100.00
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even at a lower price.
A comparison of the different marketing costs and

marketing margins in various channels presented in Table
3, shows that the average per quintal marketing cost was
`1,755 per q in Channel-I, `1,763 per q in Channel-II
and `1,865 per q in Channel-III. Among the marketing
costs, weight loss was the major cost in all the channels
as it was accounted for 33.33 per cent of total marketing
cost in Channel-I, 30.76 per cent in Channel-II and 31.73
per cent in Channel-III. It was followed by processing
charges and transportation charges in all three channels.
The average cost of processing per kg of dried turmeric
was `5 per kg in all the three channels. The pre-marketing
cost incurred by farmer was `259 per q which includes
the cost of cleaning, slicing and drying of fresh turmeric
before it is sold in the market. The sale price of VT and
wholesaler in the three channels is the price of `100 kg
of powdered turmeric obtained from 105-106 kg of dried
turmeric. The sale of turmeric outside the district that is,

to Shillong, Guwahati and Silchar were not considered,
hence the price spread studied indicate the spread that
was prevailing within the district.

The producer’s net share in different channels is
shown in Table 4 which depicts that producer’s share is
highest in Channel-I (43.6 percent) and followed by
Channel-III (42.21 percent) and Channel-II (41.96
percent). Net margins of market functionaries were
highest in channel III (47.96 percent) where the
Wholesaler shares the maximum among the functionaries
of channel III (36.84 percent). In Channel- II, village
trader shared the highest margin (36.6 percent) whereas,
in Channel-I, the net margin is solely shared by village
trader.

The average cost incurred by the producer was
highest in Channel-I (25.38 percent) followed by Channel-
III (24.48 percent) and Channel-II (23.45 percent).
Maximum cost was incurred by village trader in Channel-
I and II whereas in Channel-III, the highest costs was

Table 4: Channel-wise price spread, marketing costs, producer's share and net margins of intermediaries
 Particulars Channel-I Channel-II Channel-III

(`q-1) (Per cent) (`q-1) (Per cent) (`q-1) (Per cent)
Producer's net share 7911.69 43.61 7336.33 41.96 7998.28 42.21
Village trader's margin 8475.90 46.72 6923.42 39.60
CA's margin - - - - 785.48 4.15
Wholesaler's margin - - - - 6980.09 36.84
Retailer's margin - - 1458.68 8.34 1318.41 6.96
Marketing costs 1755.28 9.67 1763.71 10.09 1865.11 9.84
Consumer price 18142.87 100.00 17482.14 100.00 18947.37 100.00
Price spread 10231.18 - 10145.81 - 10949.09 -

Table 5: Marketing cost incurred by various functionaries
 Particulars Channel-I Channel-II Channel-III

`q-1 Percent `q-1 Percent `q-1 Percent
Producer 445.46 25.38 413.67 23.45 456.53 24.48
Village trader 1309.82 74.62 1281.94 72.68 - -
Commission agent - - - - 60.00 3.22
Wholesaler - - - - 1278.83 68.57
Retailer - - 68.10 3.86 69.75 3.74
Total cost 1755.28 100.00 1763.71 100.00 1865.11 100.00

Table 6: Channel wise marketing efficiency of turmeric
(`q-1)

Particulars Channe-I Channel-II Channel-III
Retailer's sale price (RP) 18142.86 17482.14  18947.37
Total marketing cost (MC) 1755.28 1763.71 1865.11
Total net margin of intermediaries (MM) 8475.90 8382.10 9083.98
Net price received by farmer (FP) 7911.69 7336.33 7998.28
MME (4/2+3) 0.77 0.72 0.73
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incurred by wholesaler (Table 5).
MARKETING EFFICIENCY

The marketing efficiency of the three channels is
presented in Table 6. The efficiency was worked out
with the help of Acharya’s Method of marketing efficiency
(MME). The table showed that Channel I (0.77) was
more efficient than Channel III (0.73) and II (0.72), but
the volume of transaction in Channel I is very less as
compared to Channel-II and III.
Constraints in Marketing
Constraints Faced by producer in marketing of
turmeric

The fluctuation in price of turmeric was the major
problem faced by the farmers in marketing. Farmers
received very high price during lean period while during
post harvest season the price received was very low.
Farmer’s financial requirements especially during post-
harvest season is more due to the fact that family
expenditure especially for the children’s school fees co-
insides with the post-harvest period and also finance was
needed during the same period for sowing the next crop.
Thus, most of the poor farmers were selling their produce
in lesser price. During the month of November and
December which was the lean period the price of dried
turmeric rises to `170-`180 oper kg, whereas in average
the price of dried turmeric at farmer’s level was only
`70-`90 perkg. The price of turmeric fluctuates from
season to season even within a period of one month. The
second problem identified was the lack of regulated
market. The regulated market which is in Mawiong, could
not cover a large area, and farmer could not sell their
produce at their expected price. Due to absence of grading
facilities in the local market made it difficult for the farmers
to sell the produce according to its quality aspect. Varieties
with high cucurmin content like Lakadong (Ghadge et
al., 2001) fetches same price as other lesser cucurmin
content variety like Lasyien and Lachein which became

as a disincentive for further improvement in productivity
and production of Lakadong variety. Another problem
was lack of approach road due to which farmers were
compelled to sell their produce to village traders that came
to their doorstep at low price. Another problem was
unavailability of transportation facility as a result farmers
were compelled to dispose their produce to village traders
and commission agents available in the local area. Public
bus and light vehicles were mainly used to transport their
produce to the main market.
Problems Faced by Market Intermediaries

The market functionaries stated four major problems
faced by them in marketing of turmeric. Poor storage
facilities was ranked first followed by poor road condition,
risk in transportation and storage and low quality produce.
The various problems are listed according to their rank
in Table 8
SUGGESTION TO OVERCOME THE PROBLEMS

The followings suggestions were made taking into
consideration the responses of the farmers and the
findings of the present study. Setting up of branches of
regulated market in the block level or through e-marketing
could help to reduce the fluctuations in price of turmeric.
Development of small farm machineries for land
preparation, intercultural operations and harvesting is
needed in order to solve the shortage of labour in turmeric
cultivation and also the efficiency would be better if
machine power could replace human labour to some
extent.

Extension services are needed in the villages
especially those where the farmers do not have contact
with any agency. Training on pest control, market oriented
production, scientific processing practices is required to
help the farmers tackle their problem. Development of
proper storage facilities is also required to reduce the
vulnerability of market functionaries against risk like theft
and fire.

Papang et al.: Economics of turmeric marketing in Jaintia hills district of Meghalaya

Table 7: Problems faced by farmers in marketing of turmeric
Items Per cent Position Rank
High price fluctuation 35.42 I
Lack of regulated market 29.28 II
Lack of approach road 26.43 III
Lack of grading facilities 16.07 IV
Unavailability of transport 15.36 V

Table 8: Problems faced by market intermediaries
Items Per cent Position Rank
Poor storage facilities 47.5 I
Poor road condition 26.43 II
Risk in transportation and storage 18.49 III
Low quality produce 17.86 IV
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ABSTRACT
The research is conducted in Bangalore, the capital city of Karnataka, one of the fastest growing metropolitan; the
research was conducted during 2012-13 with the sample size of 300 respondents. The investigation utilized primary data
to fulfil the objectives through personal interview. The response was collected using a structured schedule which included
questions regarding socio-economic characteristic like house hold size, age, income, education etc. The respondents
were contacted individually and the objectives of the study were clearly explained to them to ensure their cooperation
and accuracy of their response. Majority of the respondents were passengers travelling in BMTC, seventy four percent
were females, fifty percent were salaried persons, forty one percent of them were weekly purchasers of fruits and forty
percent of them were purchasing vegetables thrice a week. Comparing the different outlets where the respondents were
buying fruits and vegetables (F & V), forty two percent of them were buying from fruits and vegetables shop. Majority of
the respondents travel daily by public transport 23 per cent, they feel that the F & V prices have escalated in recent past
96 per cent and sixty one percent of the respondents prefer to buy F & V at nearby bus terminal. Response about the
consumer’s preferences for buying fruits and vegetables in Traffic and Transit Monitoring Centers (TTMCs) their opinion
and suggestions were deeply stressed.
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Feasibility, market, fruits, vegetables, preference, marketing facilities, purchase frequency, perception
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INTRODUCTION
Karnataka occupies a prominent place in the

Horticulture map of the country.  Horticultural crops
occupy an area of 18.00 lakh ha. With a production
136.38 lakh tones.  Although the area comprises only
14.44 per cent of the net cultivated area in the state, the
total income generated from the horticulture sector
accounts to over 40 per cent of the total income derived
from the combined agriculture sector. This accounts for
17 per cent of the GDP of the state.

 Horticulture provides excellent opportunities in
raising the income of the farmers even in the dry tracts.  A
significant shift towards horticulture is evident in the state
with an increase in area and production.  For instance,
about 58,000 ha. area has been brought under horticultural
crops through the watershed programmes. Horticulture
provides higher unit productivity and offers great scope

for value addition and this sector is taking inroads
throughout the length and breadth of the state.  Karnataka
having the highest acreage under dry farming in the
country next only to Rajasthan, has a great potential to
grow high value but less water demanding horticultural
crops (Miglani and Kumar, 2010).

Vegetables are so common in human diet that a meal
without a vegetable is supposed to be incomplete in any
part of the world. India is the second largest producer of
vegetables in the world, next to China. These are grown
in about 6 million hectares forming 3 per cent of the total
cropped area. Though the vegetable requirement is 300g/
day/person as recommended by dietician, we are able to
meet about 1/9th of that requirement only. Therefore, a
planned development in the field of vegetable production
will not only improve the nutritional requirement for
masses but can also meet the challenge of adequate food
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supply to the growing population in India (Dheeraj et al.,
2011).

Looking at the present scenario of marketing of
fruits and vegetables in urban areas, getting good quality
fruits and vegetables at affordable prices has been a great
difficulty, though there is an ever-growing demand for
fruits and vegetables among the urban population. To look
into this problem, Department of Horticulture,
Government of Karnataka as part of the Comprehensive
Horticultural Development (CHD) program engaged
Foretell Business Solutions (P) Ltd., for conducting a
market led Baseline survey for effective marketing of
horticulture produce. Foretell Business Solutions (P) Ltd
thought the concept of direct marketing of horticultural
produce would help in this regard, where the farmers
sell their produce directly to the final consumers,
eradicating the role played by middle men in the marketing
channel. This would be beneficial for both the farmers
and the consumers, where the farmer can have maximum
share in consumer’s rupee and the consumers can get
good quality produce at lower price.

To achieve this objective, the company came up
with the idea of using the infrastructure available at the
Traffic and Transit Monitoring Centers (TTMCs), in and
around Bangalore, mainly the empty parking space which
is available in the weekends at the TTMCs. In order to
check the feasibility of this objective, a survey was
conducted in 10 important TTMCs in Bangalore. They
were Banashankari, Banneragatta, Domlur, Jayanagar,
Kengeri, Koramangala, Shantinagar, Vijaynagar, Whitefield
and Yeshwanthpur. The demand for fruits and vegetables
has been increasing fast in urban areas. With a gradual
rise in standard of living, increasing in disposable income
etc. has made consumers more aware on quality and prices
of fruits and vegetables. So there is always a perennial
demand for fruits and vegetables in the city. Hence 10
major TTMCs were selected and the present study is
undertaken to examine the response about the consumer’s
preferences for buying fruits and vegetables in TTMCs
and their opinion and suggestions were deeply stressed.

A comprehensive questionnaire was generated which
gives a good idea of the present consumption pattern of
fruits and vegetables by the people. Also to know the
present purchasing pattern, quality parameters which they
look at the time of purchase, which retail formats they
choose to buy fruits and vegetables and also their response
to this idea of a market at the TTMCs. The specific
objectives of the the study were:
i. to check the feasibility of developing direct marketing

facilities to the farmers by using the existing
infrastructure facilities at Traffic and Transit
Monitoring centers (TTMC’s),

ii. to know the purchasing pattern of fruits and

vegetables in Bangalore city,
iii to study the consumer perception about availability

of fruits and vegetables in Bangalore city,
iv to study the prevailing infrastructure in TTMC’s for

developing the direct market facilities to the farmers,
and

v to study the attributes considered by the consumers
at the time of purchase of fruits and vegetables..

METHODOLOGY
The research study is conducted in Bangalore during

2012-13. Bangalore was purposively chosen for the study
where majority of the Traffic Transit Monitoring Centre
(TTMC’s) are located with huge population travelling daily
by public transport that is Bangalore Metropolitan
Transport Corporation (BMTC).

Ten major TTMC’s were selected as a prime location
for the survey, namely Banashankari, Bannerghatta,
Domlur, Jayanagar, Kengeri, Koramangla, Shantinagar,
Vijaynagar, Whitefield, Yeshwantpur to get diversification
in the sample mainly based on region,  per capita income
and social class. Data was collected from various age
groups, income groups and from both the sexes. A total
of 300 respondents belonging to different field such as
housewives, professionals, students were interviewed.
The study utilizes primary data to fulfill the objective of
the study.
RESULTSAND DISCUSSION
General Characteristics of Sample Respondents

It was revealed from Table 1 that, sixty nine of the
passengers travel in BMTC and thirty one percent of the
respondent’s residents in the adjacent area to the TTMC’s.
With respect to the gender of the respondent’s majority
were females 73.67 per cent followed by male 33 per
cent.

Table 1: General characteristics of sample respondents
(n = 300)

Particulars Number Percent
Type of respondent
Passengers travelling in BMTC 207 69
Residents in the adjacent area to
the TTMCs

93 31

Gender of the respondents
Male 79 26.33
Female 221 73.67
Occupation of the respondents
Students 7 2.33
Salaried persons 149 49.67
Business 13 4.33
Others 131 43.67

The occupation of the respondents was salaried
persons 49.67 per cent, others (43.67 per cent), business
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Table 2: Purchase frequency of fruits and vegetables by
the sample respondents

(n = 300)
Particulars Number Percent
Purchase frequency of Fruits
Twice in a week 37 12.33
Thrice in a week 90 30
Weekly 121 40.33
Twice in a month 52 17.34
Purchase frequency of Vegetables
Daily 8 2.66
Twice in a week 98 32.67
Thrice in a week 120 40
Weekly 74 24.67

4.33 and students 2.33 per cent respectively.
Purchase frequency of Fruits and Vegetables by the
respondents

The results from the Table 2 indicated that, out of
300 respondents, 40.33 per cent of the respondents are
weekly purchasers of fruits, 30 per cent purchase thrice
in a week, 17.34 per cent purchase twice in a month and
12.33 per cent purchase twice in a week followed by 40
per cent of the respondents purchase vegetables thrice in
a week, twice in a week (32.67 percent), weekly 24.67
and daily 2.66 per cent respectively (Pradhan, 2003).

Table 3: Types of outlets from where the respondents
buy fruits and vegetables
Type of outlet Percentage of

total fruits
bought

Percentage of
total vegetables

bought
Kirana shop 5 8
Pushcart 17 22
Small stationary vendor 6 6
Fruits and vegetable
shop

47 42

Supermarkets 14 14
Large malls 1 1
Others 10 7

Table  4: Reasons for preference  of outlets  for purchasing
fruits  and vegetables
Reasons for preference Percentage  of respondents
Quality and price 8.0
Accessibility 0.6
Convenient 4.6
Freshness 5.8
Loyalty 0.6
More choice 0.8
Near to home 11.5
Nil 67.2
No choice 0.2
Occasionally 0.4
Offers and discounts 0.2
Per cent of respondents is taken into account excluding the per cent
of nil.

Table 5: Re s ponde nts pe rce ption that fruits and
vegetable prices have escalated in recent past

(n = 300)
Response No. of Respondents Percentage
Yes 287 96
No 13 4

shop (42 per cent), followed by pushcart (22 per cent),
super market (14 percent), Kiranashop (8 per cent), and
others (7 per cent), small stationary vendors (6 per cent)
and large malls (1 per cent), respectively.
Analysis of reasons for preference of outlets for
purchasing Fruits and Vegetables

It was revealed from the Table 4 that, respondents
choose the outlets based on nearness of outlet to their
house 80 per cent and give preference for the parameters
like quality and price 55 per cent, freshness 40 and
convenient 30 per cent respectively.

Increase in the price of Fruits and Vegetables in
Recent Past

It was corroborated that Table that of out of 300
respondents, 96 per cent of the respondents feel that fruits
and vegetables prices has been escalated in recent past
and 4 per cent of them feel that the prices has not been
escalated (Table 5).

Yasmeen et al.: Study on Feasibility of Establishing Market in TTMC’s Bus Stops

The perusal of Table 3 also shows majority of the
respondents buy vegetables from fruits and vegetable

Qoulets from where Respondents buy Fuits and
Vegetables

It was corroborated from Table 3 that majority of
the respondents buy fruits from fruits and vegetable shop
47 per cent, followed by pushcart (17 per cent), super
market (14 per cent), others (10 per cent), small stationary
vendors (6 per cent), Kiranashop 5 and large malls 1 per
cent respectively (Thakor, 2013).

Frequency of the respondents travel by public
transport on a week

The perusal of Table 6 indicated that, out of the
total respondents, majority of the respondents travel daily
23 per cent by public transport, followed by six times in
a week (20 per cent), once in a week (17 per cent),
twice in a week (15 per cent), thrice in a week (10 per
cent), four times in a week (6 per cent), don’t travel 5
and five times in a week 4 per cent respectively.
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vegetables in Bangalore city. From the survey conducted
we could draw some results that all the Ten TTMC bus
stops have a good parking facility to carry out the project.
The personal interview technique was used to get accurate
primary data from the passengers as well as from the
residents located in and around the respective TTMC bus
stops. We could also draw results from the survey that
majority of the consumers are willing to buy the Fruits
and Vegetables near the bus terminal and most of the
respondents travel daily by public transport which is one
of the positive point to our project.

From the above study we could conclude that the
infrastructure facilities at respective bus terminals are good
and also the maximum numbers of respondents are daily
travelers, hence the number of buyers will be more, so
the idea of starting up of Fruits and Vegetables stalls at
the TTMC bus terminals would be a great idea to make
the project success.
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Table 7: Number of respondents prefers to buy fruits and
vegetabes at nearby bus terminal

(n = 300)
Response No. of Respondents Percentage

Yes 183 61
No 117 39

Number of respondents prefers to buy Fruits and
Vegetables at nearby Bus Terminal

It was found that the majority of the respondents
prefer to buy fruits and vegetables at nearby bus terminal
61 and 39 per cent of the respondents are not willing to
buy at nearby bus terminal (Table 7).

Table 6: Frequency of respondents travel by public
transport in a week

(n = 300)
Frequency No. of Respondents Percentage
Once in a week 52 17
Twice in a week 44 15
Thrice in a week 30 10
Four times in a week 17 6
Five times in a week 13 4
Six times in a week 60 20
Daily 68 23
Don't travel 16 5

CONCLUSIONS
A survey on consumer preference for buying Fruits

and Vegetables was conducted at TTMCs to check the
feasibility of developing direct market facilities to the
farmers by using the existing infrastructure facilities at
Traffic and Transit Monitoring centers (TTMC’s) and
also to know the purchasing pattern of fruits and
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ABSTRACT
Onion is an important vegetable and has been grown in almost all the parts of India for thousands of years. The onion is
regarded as a highly export oriented crop and earns valuable foreign exchange for the country. The study was taken up
to know the instability of the onion markets in India during 1995-2013, for this the secondary data was collected and to
know about the stability in export, Instability index. This index was used to assess the instability associated with the
export of onion to different countries. The instability index of export in terms of quantity during pre removal period was
23.6 per cent, while in the post removal period it has reduced to 16.89 per cent signaling stability in terms of export. This
can be attributed to increased production (area led). In terms of value much difference was not observed between the two
time periods. United Arab Emirates was the most loyal importer of Indian fresh onions with retention probabilities of 0.65.
This was reinforced by the transfers from Indonesia to the extent of 0.11 probabilities, and 0.33 probabilities from other
country share. But it had tendency to lose its share to Malaysia to the extent of 0.12 probabilities. Malaysia with a
retention probability of 0.44 was the third loyal importer of Indian onions. It had absorbed 0.12 probability shares from
UAE, 0.37 shares from Bangladesh and 0.11 share probabilities from Indonesia. But it had lost 0.2633 probability share
of its previous year’s share Bangladesh and 0.29 probability share to the others countries. Indonesia was the second loyal
importer of Indian onion with a retention probability of 0.77.  It had lost its share to Malaysia and UAE at 0.11 probability
share.

Keyword
Onion, stability, instability, probability, export

JEL Codes
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INTRODUCTION
Onion (Allium cepa L.) is a major bulbous crop

among the cultivated vegetable crops and it is of global
importance. India has varying climatic conditions and
provides an opportunity for growing a large number of
horticulture crops including vegetables. The onion is an
important vegetable and has been grown in almost all the
parts of India for thousands of years. The onion is regarded
as a highly export oriented crop and earn valuable foreign
exchange for the country. Though India produces a
significant quantity of onion it is not regular and sufficient
enough to meet the demands for both domestic
requirement and exports (Kulkarni et al. 2012).  Being an
essential food item, it is also a highly politically sensitive

commodity.  India ranks second in global onion production
after China and with an annual production of 16 to 17
million tonnes accounts for around 20 per cent of global
production.  However, Indian onion yield is one of the
lowest.  The inherent lower productivity in sub-tropical
countries vis-à-vis European counties, shortage and high
prices of quality seeds, high incidence of pests and
diseases typical under tropical conditions, moisture stress
or excess rains during critical growth stages are factors
constraining yield.  Wide price fluctuations make it a risky
crop discouraging large scale adoption of input intensive
production techniques and good management practices
by farmers. In India onion is grown in three crop seasons,
namely kharif (harvested in October-November), late
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kharif (January February) and rabi (April – May). Rabi
season crop is the largest accounting for about 60 per
cent of annual production with kharif and late kharif
accounting for about 20 per cent each.  Onion is produced
in the states of Maharashtra, Karnataka, Madhya Pradesh,
Rajasthan, Gujarat, Andhra Pradesh and Bihar which
together constitute around 70 per cent of the area under
onion. The studies have revealed that the existence of
high instability in export of onion the values of CV in
export of onion have come down during the post WTO
than pre WTO period. The proposed study has been
undertaken with following specific objectives:
i. to study instability index of the Indian onion and
ii. to estimate the determinants Nominal protection

coefficient
METHODOLOGY

The secondary data was collected for this study;
the data was collected based on the export performance
of onion from India over the years to know the impact of
Indian onion status on the other countries based upon
the different methods.
Instability index

The magnitude of instability in export of the crop
was measured by working out the coefficient of variation
(CV) based on time series data.  Selected data were
detrended using the linear equation.

Zt= a + bt + ut
Where;

Zt= Dependent variable
a = Intercept
b = Parameters to be estimated
t = Time variable (years); and
ut= Error term with usual assumptions
After detrending, the residuals (ut) were centred on

the mean of exported data. The detrended time series
data (Z) for exported were calculated as

Z = ut+ Z
The time series data of detrended exported data were

calculated as the export of data was detrended . Finally,
the coefficient of variation (cvt) of onion exported data
was estimated from the detrended series for the study
period. This index was used to assess the instability
associated with the export of onion to different countries.
Nominal Protection Coefficient (NPC)

The NPC is a measure of the extent to which
domestic price policy protects domestic producers or
consumers from the direct input or output of foreign
markets. The NPC is calculated as a ratio of domestic
price to border parity price. It can be calculated for the
Nominal Protection Coefficient output (NPCO) and
Nominal Protection Coefficient input (NPCI).
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A = Private revenue
E = Social revenue
B = cost of tradable inputs in private prices
F = Cost of tradable input in social prices
Pjp = Private prices per unit of tradeable input
Pjs = Social prices per unit of tradeable input aij,
k+1 to n = Coefficients for domestic resources and
non-traded inputs aij
1+k = coefficients for traded inputs

NPCO > 1 = Domestic price is higher than the export
price and the system is receiving protection.
NPCO < 1 = Domestic price is lower than the
comparable world price and the system is not
protected by policy.
NPCI > 1 = Domestic input cost is higher than the
input cost at world prices and the system is taxed by
policy.
NPCI < 1 = Domestic price is lower than the
comparable world price and the system is subsidized
by policy.

RESULTSAND DISCUSSION
Instability Index

To know about the stability in export, Instability
index was calculated. The instability index of export in
terms of quantity during pre removal period was 23.6
per cent, while in the post removal period it has reduced
to 16.89 per cent signaling stability in terms of export.
This can be attributed to increased production (area led).
In terms of value much difference was not observed
between the two time periods (Table 1). These findings
are inconsinance with the results reported by Singh, 1989.

Table 1: Instability in export, 1995-2013
Year Quantity Value ` per tonne
Before 2003  23.60 20.88 42.94
After 2003 16.89 21.78 17.80
Source: www.apeda.gov.in

Major International Markets for Indian Onion
It is desirable to have high growth with stability for

a country to be a potential market for our onion. However,
based on the increasing share and high growth with slight
instability, Malaysia, Sri Lanka and Bangladesh may be
considered to be the potential markets for onion from
India. A three dimensional analysis of growth, import share
and instability was used to identify the potential markets
for Indian onion (SFAC, 2012).

The results are presented in Table 2 revealed that
Malaysia registered high growth (10.42 per cent in
quantity and 14.93 per cent in value) with less instability
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Table 2: Identification of potential importers of onion
from India-Growth and instability, 1993-2012
Countries CGR (%)* Instability Index

Quantity Value Quantity Value
Malaysia 10.42 14.93 16.96 37.03
Sri Lanka 7.28 12.44 15.05 15.28
UAE 4.12 10.13 29.35 29.45
Bangladesh 20.63 27.59 34.27 37.85
Bahrain 12.99 17.99 42.80 31.78
Singapore -2.53 -0.35 28.99 43.74
All countries 10.85 16.51 21.87 20.38
* All the growth rates are significant at 5 per cent levety

per cent for the quantity exported during the pre-WTO
period which rises to 20.54 per cent in the post-WTO
period. Export value also recorded an impressive growth
rate of 7.09 per cent during the pre-WTO. In period II,
its performance was very good at 18.93 per cent (Table
3). The impressive growth in export during the second
period could be attributed to increased export
competitiveness of onions during the post-WTO period.
The increased growth rate during the post-WTO could
be due to increased Indian expatriate population in
importing countries.  These finding are in line with
Darekar et al., 2015.
Instability index

Instability index was worked out to know the
variability in the exports of onions. In the case of onion,
instability indices were by and large lower in both the
periods which augur well for export trade. During the
pre-WTO period for export quantity and value, the index
was 17.42 and 10.56 per cent, respectively whereas; in
post-WTO period it increased slightly to 18.62 and 23.02
per cent, respectively.

Table 4: Instability index for onion exports, 1985-2005
Particulars Pre-WTO

period
Post-WTO

period
Over-all
period

Export quantity 17.42 18.62 30.74
Export value 10.56 23.02 35.96
Per unit value 15.68 11.27 13.99

Increasing instability of onion exports in the post-
WTO period could be due to sudden spurt in exports
from low levels in mid 1990s to higher quantities in 2000s,
as a result of increasing export opportunities after WTO
(Table 4). These findings are in line with Raj et al., 2014.
Nominal protection Co-efficient Approach

NPC for onion was less than unity during the pre-
WTO period revealing the export competitiveness of the
commodity. For the entire pre-WTO period, its value was
0.86 which suggests that onion was a good exportable
commodity. A same trend was seen even during the post-
WTO period, in which the degree of competitiveness was

Reddy et al.: Instability in export of onion in India

Table 3: Identification of potential importers of onion from India-Import share 1993-2012
Countries Import share (%)

TE 1995-96 TE 2006-07 TE 2011-12
Quantity Value Quantity Value Quantity Value

Malaysia 21.10 23.48 22.00 17.04 21.67 23.73
Sri Lanka 14.11 14.10 10.87 10.46 9.88 9.49
UAE 32.08 26.77 14.11 13.44 11.09 9.97
Bangladesh 11.62 10.04 35.62 27.03 34.31 34.38
Bahrain 1.13 1.05 2.01 1.93 0.91 0.78
Singapore 10.84 15.83 1.75 1.66 1.87 1.80

(16.96 per cent in quantity-37.03 per cent in value) and
its share has been hovering around 22 per cent. Sri Lanka
registered high growth (7.28per cent in quantity and 12
per cent in value) and the growth was found to be stable
(4.2 per cent in quantity and 10.3 per cent in value) and
a slight decline in its share from about 14 per cent to
around 10 per cent was observed. It is interesting to note
that Bangladesh is emerging as a major importer of onion
from India with a very high growth (20.63 per cent in
quantity and 27.59 per cent in value) but with slightly
higher instability (34-38 per cent). Similar results were
reported by Gummagolmath, 2012.

As regards the import share, there has been a
threefold increase in the share of Bangladesh during mid
nineties to TE 2011-12. High growth in export of onion
to Bahrain was associated with high instability and its
share has been very low (1-2 per cent). It is disturbing to
note that the share of the earlier dominant importers, UAE
and Singapore has, of late, come down drastically. In
fact the share of UAE has come down from 26-32 per
cent during the mid nineties to around 10 per cent during
the TE 2011-12. In case of Singapore, there has been a
significant decline in its share from more than 10 per
cent to less than 2 per cent during the same period.

The annual exports of onion from India increased
from 272180 tonnes in 1992 to 960405 tonnes in 2005
registering a threefold increase during the reference period.
Onion registered a positive export growth rate of 7.29
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enhanced perceptibly as revealed by NPC value of 0.80
this is an indicator of increasing competitiveness of Indian
onions.

 The perusal of Table 5 revealed that high export
competitiveness of Indian onions was largely due to almost
stagnant wholesale prices during the reference period. It
could be observed that whole sale prices of onion which
had not increased significantly despite spiraling inflation,
contributed largely to sustained export competitiveness
of onion. As a result of this, onion exports increased
tremendously after 2000.  Similar results were reportyed
by Kumar, 2011.
India import onion in following situation
1. When domestic price of onion is more than

international price in this situation usually traders
import the onion to make the profit.

2. Export ban situations (NHRDF, 2012).
3. In low production years to meet the domestic needs

onion is imported.
CONCLUSIONS

The instability index of export in terms of quantity
during pre removal of restrictions on trade reduced to
signaling stability in terms of export. This can be attributed
to increased production. In terms of value much
difference was not observed between the two time
periods.NPC indicated that of increasing competitiveness
of Indian onions. The tremendous increase in area and
production of onion has been attributed to the rising
exports in the recent decade. However, the spurt in export

should not lead to price rise. Hence, an appropriate export
policy along with policy on fixing Minimum Export Price
during glut season should be in place.
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ABSTRACT
In present study an attempt has been made to examine the price behaviour i.e. growth, instability and seasonality of major
cereals in Gujarat viz. wheat, maize, sorghum and pearl millet. The weekly wholesale prices prevailing in the major three
markets for each respective crop were collected from 2004 to 2014. The empirical findings had shown the considerable
price fluctuation and degree of variability from year to year. The degree of instability was recorded higher in sorghum
crop. Linear and quadratic models were estimated to measure the trend over the years. The compound growth rates of
increase in prices of crops under study were found statistical significant during the study period. There was found
moderate range of fluctuation in  inter year prices of all cereals while in case of sorghum the variability was found higher,
whereas prices of wheat revealed least degree of irregular fluctuations compare to other crops. The outcome of the study
calls for appropriate interventions to minimise price risk and to enhance farm incomes of cereals farmers in Gujarat in
sustainable manner.
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INTRODUCTION
Efficient market is one where prices should

immediately and correctly adjust to reflect new
information that helps to attain maximum social welfare.
A study on seasonal fluctuations of prices in agricultural
commodities is crucial because it influence both, producer
in the order to sell his produce as well as consumer to
purchase right quantity at the right time. Stabilisation of
prices of essential agricultural commodities continues to
remain an area of major concern for policy makers
(Sharma and Kumar, 2001). Normally the seasonal
variation in prices are lower prices during the immediate
post-harvest months and higher prices during the pre-
harvest or off-season months mainly to seasonality in
supply and factors affecting the stocking decisions of
traders. (Salam et al. 2012). It is palpable that proper
price stabilization policies are essential for the sound
growth in agriculture and industrial sector. Trend,

cyclical, seasonal and irregular variations are the major
elements, which are associated with the changes in prices.
The upswings and downswing in prices during a year
called seasonal variation. While the price movements are
not systematic, it termed as irregular variation in price.
The current study is proposed to analyse the price
behaviour of major cereals in the given context (1) To
measure the variability (2) To study the trend (3) To
analyse the seasonal variations and temporal change
therein and  (4) Irregular fluctuations and determine their
inter-relationship.
METHODOLOGY

The present study was carried out into four major
cereals grown in Gujarat to capture the decadal effect.
In the order to study the price behavior among these
major cereals, secondary data on weekly wholesale price
were collected from 2004 to 2014. Three markets were
taken for each crop thus total twelve markets of four
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crops were chosen for study purpose. Wheat prices were
collected from Ahmadabad, Junagadh and Banaskantha
markets, in case of maize, prices were taken from Dahod,
Panchmahal and markets, for pearl millet prices were
taken from Mehsana, Jamnagar and Bhavnagar markets,
and sorghum prices from Surat, Sabarkantha and Amreli
markets were collected. These markets were selected
based on highest arrivals. Three markets were taken for
each crop thus total twelve markets of four crops were
chosen for study purpose. The following methodology
was employed in the order to achieve above stated
objectives.

For measuring the variability in given data,
coefficients of variation (CV) was calculated which
express the stability or instability in given parameter.

The coefficient of variation has its own limitation.
CV is overestimated because given time series exhibit the
long term trend behaviour. To overcome this limitation
of CV, Cuddy Dell Valle Index (CDI) is used as measure
of instability index (Krishan and Chanchal, 2014). A low
value of this index indicates the low instability and vice
versa. The advantage of  this index de trends the series
by adjusting CV with coefficient of determination (R2).
The formula for calculation of CDI is given below.
(Hansen, 2007):

)1( 2RCVI 

Where,
CV= Coefficient of variation
R2 = Coefficient of determination from a time trend
        regression adjusted by the  number of degrees
       of freedom.

The ranges of instability are as follows (Dave, 2012),
Low instability = between 0 to 15
Median instability = >5 and  <30
High instability = >30
Time series data shows the trend behavior which

effect is estimated by Linear and Quadratic models
Following two models was employed.

        Pt = 0 + 1T+ U …………………… (Linear)
Pt =0 + 1T+ 2T2 + U ……………… (Quadratic)
Where,
Pt = Yearly Price index numbers of wholesale prices
T= Time (1,2,3……11)
U= Disturbance term with usual assumptions, and,

0, 1, and2 are parameters to be estimated.
An adjusted coefficient of multiple determinations

was worked out using following formula:

)1(
)1)(1(1
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Where,
R2= Adjusted coefficients of multiple

                    determination.
T   = Number of observations.
K   = Number of independent variables.
For the measurement of growth rate of annual prices

was analyzed using exponential model.
The compound growth rates were calculated by

fitting the exponential function given below:
     Y= a bt       …………………(1)

Where,
Y= Yearly price index numbers of wholesale price
a = Constant
b = Regression Coefficient
t = Time variable (1, 2..., n) for each period i.e. year

The logarithmic transformation of this model is
Log Y = log a + t log b ……………. (2)
For measuring the seasonality in the data,

multiplicative model was used in the order to determine
the short term seasonal fluctuations within a year by using
following formula,

P = T.C.S.I
Where,
T = Trend values
 C= Cyclical variations
 S = Seasonal variation
 I = Irregular variations
The ratio to moving average method was employed

in the study to compute the seasonal indices. Same
methodology was used by Karthikeyan and
Nedunchezhian (2014) for seasonal variation egg prices
in India. Seasonal indices was computed through the
following procedures,

Another method used to compute seasonal price
variation by coefficients of the average seasonal price
index  (CASPI) which was worked out using following
formula.

100




indexLowerindexHigher
indexLowerindexHigherCASPI

Irregular fluctuations (IF) in prices was conceded
for the middle year of the entire period by using following
formula:

100
monththatinindexseasonalAdjusted

monthainaverageMovingIF

RESULTSAND DISCUSSION
For measuring the variability, the inter and intra year

variability was computed and the result is presented in
the Table 1 and Table 2

The perusal of Table 1 showed that there were
fluctuations in inter year prices of the cereals in different
market but it was considerable in sorghum market. The
variability in the entire period under study ranged from
25.54 to 51.11 per cent. So far as intra-year variability of
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cereals prices was concerned, coefficients of variation
in monthly prices within each year were calculated for
wheat, maize, pearl millet and sorghum for the period
2004 to 2014. The results are presented in Table 2. The
prices of wheat in all the studied markets followed similar
pattern in most of the years except 2006, 2009 and 2012.
In case of maize, price showed comparatively medium
degree of variability ranging between 4.28 to 14.63 per
cent in all the three market. In case of pearl millet, lowest
inter year variability was found in the year 2013 and the
highest variability in the year 2012. Sorghum price
explained high degree of intra year fluctuations ranging
between 6.64 per cent in 2005 to 20.26 per cent in 2012
in Surat market. Intra year prices fluctuations at
Sabarkantha were ranging between 8.75(2007) to 34.59
per cent (2014) while in Amreli market fluctuations was
ranging between 9.51 (2013) to 21.19 (2014) per cent.
Instability index

To overcome the problem of over estimation in time
series data yearly price instability index was measured
during the period of 2004 to 2014 and the result mentioned
in Table 3. The findings confirm that none of the crops
was found under high instability index. Instability index

Table 1: Inter year coefficients of variation in yearly
prices during 2004 to 2014
Crops Markets Coefficients of variation (%)
Wheat Ahmadabad 27.87

Banaskantha 25.54
Junagadh 27.09

Maize Dahod 29.51
Panchmahal 30.35
Sabarkantha 29.28

Pearl Millet Mehsana 28.35
Jamnagar 32.32
Bhavnagar 31.97

Sorghum Surat 37.15
Sabarkantha 48.55
Amreli 51.11

Table 2: Intra year coefficients of variation of monthly prices during 2004 to 2014
Year Wheat Maize Pearl Millet Sorghum

Ahmadabad Banaskantha Junagadh DahodPanchmahal Sabarkantha Mehsana Jamnagar Bhavnagar Surat Sabarkantha Amreli
2004 4.42 3.82 5.65 8.45 4.74 6.15 8.69 13.85 17.5 12.05 9.43 9.77
2005 9.4 6.88 5.7 7.64 8.31 5.5 14.64 12.15 10.1 6.64 11.03 11.13
2006 11.01 9.66 12.06 13.2 13.43 9.56 9.36 11.1 13.85 7.94 17.11 10.69
2007 8.7 8.18 5.81 7.92 10.02 6.81 12.31 9 7.75 11.78 8.75 12.3
2008 6.08 4.77 4.36 8.28 7.31 5.03 6.68 9.14 7.04 9.52 14.04 14.56
2009 11.11 11.79 12.34 8.94 8.21 8.39 11.68 13.78 12.99 9.14 15.83 19.36
2010 7.09 8.27 4.03 8.05 4.46 6.41 8.19 7.44 9.45 14.15 12.2 19.82
2011 8.48 10.1 10.74 6.18 14.63 5.75 8.19 7.44 9.45 14.15 12.2 19.82
2012 11.2 12.9 12.32 6.23 6.01 10.85 10.8 15.1 14.17 20.26 11.92 18.49
2013 5.68 6.16 5.87 6.09 4.28 10.48 6.27 14.73 8.31 12.34 11.18 9.51
2014 6.09 6.61 5.85 7.7 6.1 4.97 8.56 12.8 11.8 15.91 34.59 21.19

was found lower in all the crops with their respective
markets except in sorghum where there was found a
medium level of instability.
Trend in prices

Trend represents upward or downward movement
of a series over the period of time. Many time series
shows long term trend movement owing to several factors
such as changes in the growth rate, changes in population,
people preferences and habits etc. Trend does not include
short range oscillation but rather steady movements over
a long period of time. Both linear model and quadratic
model was employed for the measurement of trend but
linear model was found best fitted using yearly index
numbers of wholesale prices during 2004 to 2014.
Adjusted co-efficient of multiple determination (R2) was
also worked out to know the better fit. So the result of
linear model is presented in Table 4. It could be observed
from the results that all the regression coefficients were
highly significant at one percent level. The rate of increase
for wheat prices in Ahmadabad, Banaskantha and

Table 3:   Price instability index in major cereals crops
in Gujarat during 2004 to 2014
Markets Crops Instability index
Medium instability
Surat Sorghum 15.32
Sabarkantha Sorghum 18.80
Amreli Sorghum 20.44
Low instability
Ahmadabad Wheat 7.37
Banaskantha Wheat 8.08
Junagadh Wheat 9.38
Dahod Maize 5.11
Panchmahal Maize 6.79
Sabarkantha Maize 6.55
Mehsana Pearl millet 8.02
Jamnagar Pearl millet 9.14
Bhavnagar Pearl millet 9.59

Mahammadhusen et al.: A study on price behaviour of major cereals in Gujarat
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Junagadh markets was 13.42, 10.84 and 12.14 per cent
respectively. For Maize prices, the annual rate of increase
was 15.31, 15.11 and 14.67 per cent in Dahod,
Panchmahal and Sabarkantha respectively. In case of
sorghum, rate of increase was the highest, 31.07 per
cent in Amreli while lowest in Surat i.e. 22.72 per cent.
Compound growth rate of annual prices

The estimates of the compound annual growth rates
of prices of cereals disclosed that the compound rates of
increase in prices of all the four cereals were statistically
significant during the study period. The prices of wheat
in Ahmadabad, Banaskantha and Junagadh markets
increased at 8.82, 7.70 and 8.14 per cent respectively
(Table 5).

The prices of maize in Dahod, Panchmahal and
Sabarkantha markets increased at 10.00, 9.00 and 9.00
per cent respectively. The prices of pear millet in Mehsana,
Jamnagar and Bhavnagar markets increased at the rate
of 8.00, 10.00 and 10.00 per cent respectively and the
prices of sorghum in Surat, Sabarkantha and Amreli
markets increased at the rate of 10.00, 14.00 and 15.00
per cent respectively during 2004 to 2014. Ravichandran
and Banumathy (2011) and Rani et al. (2012) also obtained
the similar results.

Seasonal Variability of Cereals
Seasonality in prices is changes occur regularly every

year. These variations may be primarily due to the seasonal
production, poor storage facilities and lack of retention
power of growers. Generally, prices of agricultural
commodities are the lower during the post harvest period
and higher during the pre-harvest months. In this section,
seasonal variation is divided into two parts, which are
presented below.
Indices of seasonal variations

A multiplicative model was applied in order to
measure the seasonal variation from the original composite
series. These ratios were averaged for each of the twelve
months for the whole period and were adjusted to make
the twelve month’s total as 1200 points. These adjusted
monthly seasonal indexes are presented in Table 6 which
pointed out that there was one intra-year cycle of prices
variation in case of cereals. In wheat crop, seasonal index
reached its maximum level in January and falls to its
minimum level in July- September. The results of adjusted
monthly price indices of maize indicated that it was at
the maximum level in July (104.00 points), August (108.14
points), and July (109.19 points), in Panchmahal,
Sabarkantha and Dahod markets, respectively. Its prices
were lowest in time of harvesting seasons in February-
March and highest in lean period.  In case of pearl millet,
adjusted seasonal index reached its maximum level in
February (104.95 points), May (104.47 points) and
November (101.67 points) in Mehsana, Jamnagar and
Bhavnagar markets, respectively. Adjusted monthly
indices for sorghum was higher in February (112.62
points), June (105.13 points) and February (106.89 points)
in Surat, Sabarkantha and Amreli Markets during 2004 to
2014. A similar result was obtained by Khunt et al. (2006)

Table 4: Estimation of linear trend in yearly prices of
major cereals during 2004 to 2014
Crops Markets Intercept

( 0)
Co-efficient
for time ( 1)

R2 Adj R2

Wheat Ahmadabad 80.58 13.42***

(1.15)
0.94 0.93

Banaskantha 84.51 10.84***

(1.08)
0.92 0.9

Junagadh 85.55 12.14***

(1.43)
0.89 0.88

Maize Dahod 80.62 15.31***

(0.79)
0.97 0.97

Panchmahal 77.11 15.11***

(1.11)
0.95 0.95

Sabarkantha 81.04 14.67***

(1.03)
0.96 0.95

Pearl
Millet

Mehsana 81.35 12.85***

(1.22)
0.92 0.92

Jamnagar 74.85 14.80***

(3.40)
0.93 0.92

Bhavnagar 76.33 14.81***

(1.48)
0.92 0.91

Sorghum Surat 67.54 16.49***

(2.37)
0.84 0.83

Sabarkantha 53.45 27.57***

(3.58)
0.87 0.85

Amreli 40.35 31.07***

(4.25)
0.85 0.84

Figures in the parentheses are standard errors
*** Significant at 1 percent probability level.

Table 5: Estimation of compound growth rate of major
cereals prices during 2004 to 2014
Crops Markets b* Estimates

of 
CAGR

 (Percent)
R2

Wheat Ahmadabad 0.08*** 1.09 8.82 0.95
Banaskantha 0.07*** 1.07 7.7 0.93
Junagadh 0.08*** 1.08 8.14 0.90

Maize Dahod 0.09*** 1.1 10 0.97
Panchmahal 0.09*** 1.09 9 0.98
Sabarkantha 0.09*** 1.09 9 0.97

Pearl
Millet

Mehsana 0.08*** 1.08 8 0.94
Jamnagar 0.09*** 1.1 10 0.95
Bhavnagar 0.09*** 1.1 10 0.94

Sorghum Surat 0.10*** 1.1 10 0.90
Sabarkantha 0.13*** 1.14 14 0.92
Amreli 0.14*** 1.15 15 0.94

b* is the estimate of Log 
*** Significant at 1 percent probability level.
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in their study of the seasonality in arrivals and prices of
all the major vegetables in Gujarat (Table 6).
Coefficients of average seasonal variations

The differences in the magnitude of the seasonal
variation for peak and lower level, coefficient of average
seasonal prices index were calculated for four cereals to

Table 6: Index of seasonal variation in weekly wholesale prices of major cereals
Month Wheat Maize Pearl Millet Sorghum

Ahmadabad Banaskantha Junagadh Dahod Panchmahal Sabarkantha Mehsana JamnagarBhavnagar Surat Sabarkantha Amreli
January 106.23 106.60 105.72 89.15 102.64 101.04 103.67 99.18 100.03 108.96 92.38 104.17
February 102.43 103.17 99.20 100.49 101.42 99.46 104.95 97.65 100.23 112.62 100.56 106.89
March 102.38 96.60 97.37 98.56 99.51 97.96 104.33 99.01 98.26 106.69 94.28 105.75
April 103.07 104.52 99.29 99.38 98.58 99.42 107.24 103.45 102.31 107.23 97.68 99.90
May 100.93 101.75 98.11 97.79 96.15 95.52 99.28 104.47 101.76 98.42 100.72 97.91
June 97.12 98.05 97.38 104.86 99.09 99.37 91.76 97.05 97.93 98.45 105.13 102.49
July 96.93 96.72 97.38 109.19 104.00 104.39 95.56 96.66 97.33 99.15 104.93 105.82
August 95.42 98.37 98.22 108.45 103.95 108.14 99.65 101.25 100.26 95.08 102.21 102.95
September 94.85 95.68 98.54 105.95 100.26 103.44 98.07 98.29 97.63 92.09 104.02 100.89
October 96.51 96.00 100.35 97.24 97.91 95.75 94.68 100.18 101.39 91.30 101.04 88.29
November 102.41 101.01 104.96 93.64 97.34 97.09 98.69 102.73 101.67 90.12 97.53 88.59
December 101.72 101.51 103.49 95.3 99.13 98.41 102.12 100.09 101.19 99.88 99.51 96.36
Total 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200

Table 7:  Coefficients of average seasonal prices index
during 2004 to 2014
Crops Markets Coefficients of average

seasonal price index (percent)
Wheat Ahmadabad 11.31

Banaskantha 10.79
Junagadh 8.22

Maize Dahod 20.21
Panchmahal 7.85
Sabarkantha 12.40

Pearl Millet Mehsana 15.56
Jamnagar 7.77
Bhavnagar 4.98

Sorghum Surat 22.20
Sabarkantha 12.91
Amreli 19.05

their respective markets and presented in Table 7.  The
maximum value of the coefficient in seasonal variation
was found in case of wheat in Ahmadabad market (11.31
per cent), maize in Dahod market (20.21 per cent), pearl
millet in Mehsana market (15.56 per cent) and Sorghum
in Surat market (22.20 per cent). Thus, it can be sum up
that during the period 2004 to 2014, each cereal crop
under study had showed greater difference in coefficient
of average seasonal variation.
Irregular fluctuations in cereals prices

Irregular price variations are random in nature. The
index of irregular fluctuation was calculated for the middle
year 2009 and depicted in Table 8. The index of irregular
fluctuation of wheat prices was higher in the month of
December (108.23 points), November (112.85 points)
and November (105.99 points) in Ahmadabad,
Banaskantha and Junagadh markets. For maize prices
index of irregular fluctuation was varied greater extent in
Dahod market compare to other two markets. The indices
of irregular variation were found to be with less magnitude
and showed moderate upward and downward trends. In
case of pearl millet, prices index of irregular fluctuation
found maximum in the month of November (109.20

Mahammadhusen et al.: A study on price behaviour of major cereals in Gujarat

Table 8:  Index of irregular fluctuation in weekly wholesale of major cereals in Gujarat taking middle year (2009
Month Wheat Maize Pearl Millet Sorghum

Ahmadabad Banaskantha Junagadh Dahod Panchmahal Sabarkantha Mehsana JamnagarBhavnagar Surat Sabarkantha Amreli
January 99.78 98.17 103.7 106.83 97.06 94.48 92.26 95.99 96.24 96.15 105.1 104.37
February 100.53 96.12 97.55 96.87 96.87 95.39 100.01 100.98 112.49 93.32 109.85 102.78
March 101.94 100.44 99.39 94.77 100.2 97.3 104.38 101.22 97.59 96.17 84.89 89.99
April 96.71 107.32 96.33 92.45 101.67 99.3 108.3 116.76 111.41 97.29 103.77 90.62
May 95.43 101.01 95.54 103.15 101.04 102.81 104.94 107.37 98.90 91.47 100.35 96.73
June 95.11 93.38 94.98 102.63 100.27 102.4 93.63 96.06 92.01 85.42 82.07 92.07
July 95.93 95.55 98.8 104.35 92.49 100.49 95.38 85.64 91.17 104.54 94.96 112.12
August 96.19 99.37 98.35 108.35 92.91 99.27 102.13 95.27 95.13 106.58 112.8 96.48
September 102.27 94.38 100.57 106.91 96.17 102.04 98.69 96.52 97.38 106.18 102.98 90.03
October 102.00 101.73 102.52 111.83 101.21 102.53 104.4 98.77 107.32 101.02 99.76 99.62
November 108.10 112.85 105.99 114.14 108.41 104.27 109.2 113.38 101.57 95.18 92.73 114.70
December 108.23 106.08 102.92 110.02 105.62 102.14 108.44 105.01 105.40 92.8 105.22 104.03
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points), April (116.76 points) and February (112.49 points)
in Mehsana, Jamnagar and Bhavnagar markets,
respectively. For Sorghum prices index of irregular
fluctuation varied from June (85.42 points) to August
(106.58), June (82.07 points) to February (109.85 points)
and March (89.99 points) to November (114.70 points)
in Surat, Sabarkantha and Amreli markets, respectively.
To encapsulate from the given results, the prices of wheat
and showed less degree of irregular fluctuations, while
the prices of maize, pearl millet and sorghum showed
comparatively higher irregular fluctuations.
CONCLUSIONS

On the basis of current study it can be concluded
that agricultural prices have a tendency to flaunt wider
during inter as well as intra year. There was found
moderate range of fluctuation in inter year prices of all
cereals whereas in case of sorghum variability was found
the range of higher order. Moreover, the coefficients of
variations in monthly prices of sorghum had also witnessed
higher degree of intra year variability in all the markets
during the period of 2004 to 2014. The maximum value
of the coefficient in seasonal variation was found in case
of sorghum in Surat market (22.20 per cent), whereas,
pearl millet in Bhavnagar market indicated minimum
seasonal variation (4.98 per cent). Hence, it can be
concluded that there is need of government intervention
to control such price fluctuation in cereals especially in
case of sorghum to minimise the price risk and to provide
income insurance to the Gujarat cereal farmers.
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ABSTRACT
The annual disposal of goats in Dhule market were 8401 and average price received was `1103 during a decade. The
share of owner of goat in the price of final buyer was relatively more in marketing Channel-I (83.76 per cent) followed by
Channel-III (83.49 per cent) and Channel-II (75.29 per cent). The share of marketing cost in final buyer’s price was 7.54
per cent and the sellers and buyer have incurred 3.32 and 3.96 per cent cost of purchase price of buyer. The undercover
method of sale needs to be eliminated by open auction sale.
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INTRODUCTION
Goat is the first animal which is domesticated by

man and considered as one of the hardiest animal which
can thrive well under any adverse climatic condition. India
possesses about 135.17 million goats (Livestock Census,
2012). The growth rate in India varied from -0.75 to
5.19 per cent with an overall average of 3.05 per cent
during 1951-2012. This increase in goat population is
higher than other livestock species, indicating their
economic importance and adaptation to ecologies where
they are pre dominant (Sharma et al., 2016).

The goats around the world contributed 17846 TMT
of milk 5300 TMT of meat and 1252 TMT of skins in
2012.India produced 5180 TMT of milk, 914.13 TMT
of chevon and 163 TMT of skins which make 27.18
percent of the milk, 11.34 percent of the meat and 13.02
percent of fresh skins of the world goat production
(FAOSTAT, 2014; Government of India, 2015). The per-
capita annual availability of goat milk was 4.28 kg and
meat 755g in India. The goats and their products accounts
for about 8.5 percent to livestock GDP at current price
for 2010-11 (Government of India, 2012). Goat husbandry
generates employment to more than 4.0 million people,
mostly (95 percent) of them are small and marginal

farmers and landless labourers. They are small livestock
in high demand and can thrive on low inputs and local
resources. Goat husbandry is playing important role to
full fill the nutrients requirement of the family and
employment too(Sing et al., 2008).The extent to which
the rural poor will benefit depends on how livestock can
be integrated into developing markets and whether cheaper
livestock products benefit the rural poor as consumers
as well as producers. (Gawande et al., 2008)

It is generally observed that local indigenous goats
are preferred over other improved breeds of goat for meat
purpose in Dhule region. In view of this, study on
marketing of goats in Dhule market with specific
objectives to examine the trends in arrivals and prices,
estimate the costs and margins was undertaken
METHODOLOGY

The data on disposal and prices of goats were
collected from the office records of APMC, Dhule. On
an average, 950 sellers 350 buyers and 150 brokers are
engaged in goat transaction on market day, that is
Tuesday. The four marketing channels were observed
and the   traders in the market are the professional sellers
and buyers. About 60 sellers and 60 buyers selected on
the basis of their presence in goat transaction on market
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day, that is, 15 sellers and 15 buyers of each marketing
channel. These sellers and buyers were interviewed for
obtaining relevant data in marketing of goats. The simple
tabular analysis was done for obtaining the results on
costs and margins in marketing of goats. The data on
disposal and prices of goats 1999-2000 to 2009-2010
were analyzed for estimating the seasonal indices in
disposal and prices, coefficient of variation and compound
growth rates in disposal and price of goats.
RESULTSAND DISCUSSION

Dhule market is famous for goat marketing and
mostly Katiawadi, Surati and local indigenous breeds of
goats are sold in this market. The traders from the states
like Gujarat, Andhra Pradesh and Maharashtra are coming
in this market for selling and buying of Surati and
Katiawadi goats. Four marketing channels are prevailing
in the marketing of goats and the marketing costs, prices
realized and problems faced in marketing vary in different
marketing channels.
Trend in Disposals and Prices of Goats in Dhule
Market

The month wise disposals of bucks and young
female kids (Table 1 and Table 2) revealed that the
disposals were highest in November and February months
followed by March and May months and lowest disposals
were recorded during August month.  The seasonal index
of disposals for November and February months was
117.06 and 111.39 and in month of August it was 81.95.
It has been noticed that the disposals of bucks and young
female kids were relatively more in winter season
(November to March months) followed by summer
season (April and May months) and lowest in rainy season
(August and September months). The minimum variability
in disposals of bucks and young female kids was observed
in the month of February (14.25 per cent) and maximum
variability in disposals was observed in the month of

Table 1:  Seasonal variations in disposals of goats in Dhule Market
Month Average Disposal Seasonal Indices Coefficient of variation (Percent)

Buck/Kid Doe/Kid Buck/Kid Doe/Kid Buck/Kid Doe/Kid
October 577 65 94.88 74.67 47.84 71.24
November 712 79 117.06 90.52 33.47 68.55
December 625 143 102.72 164.27 28.41 59.74
January 626 133 102.94 152.56 42.91 75.52
February 678 87 111.39 100.29 62.3 49.07
March 659 78 108.28 90.18 52.93 38.1
April 607 103 99.73 117.75 52.56 53.3
May 659 85 108.38 97.19 45.28 58.46
June 571 72 93.91 82.6 28.1 63.54
July 579 74 95.21 85.12 63.73 80.05
August 498 62 81.95 71.22 83.29 76.15
September 565 64 92.83 73.64 61.41 73.1

August (83.29 per cent). The highest disposals of bucks
and young female kids were recorded in November month
in which minimum variability (33.47 per cent) was
noticed. This reveals that the sellers mostly prefer this
month for selling the bucks and young female kids in
Dhule market.

The month wise disposals of does and young male
kids revealed that the disposals were highest in December
and January months followed by April month and lowest
disposals were recorded during August month.  The
seasonal index of disposals for December and January
months was 164.27 and 152.56 and in month of August
it was 71.22. It has been noticed that the disposals of
does and young male kids were relatively more in winter
season (December to January months) followed by
summer season (April and May months) and lowest in
rainy season (August and September months). The
minimum variability in disposals of does and young male
kids was observed in the month of March (38.10 per
cent) and maximum variability in disposals was observed
in the month of July (80.05 per cent). The highest
disposals of does and young male kids were recorded in
January month in which minimum variability (59.74 per
cent) was noticed.

The minimum price of bucks was noticed in the
month of April (`939) with the seasonal index of 84.79
and the maximum price was recorded in the month of
September (`1272) with its highest seasonal index of
114.83. The lowest prices of bucks were recorded in
summer season, that is, April and May months so that
the disposals of bucks were at lower side in these two
months. The prices of bucks were at higher side in winter
season and it was followed by rainy season.  The variability
in prices of bucks was highest in the month of January
(41.54 per cent) followed by October (37.78 per cent)
month and lowest variability was noticed in June month
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Table 2: Seasonal variations in prices of goats in Dhule Market
Month Average price Seasonal indices Coefficient of variation (percent)

Buck/Kid Doe/Kid Buck/Kid Doe/Kid Buck/Kid Doe/Kid
October 1103 994 99.6 91.31 37.78 46.15
November 1096 1082 98.97 99.4 20.92 44.66
December 1163 1262 104.97 115.93 33.46 32.24
January 1149 1242 103.71 114.09 41.54 34.11
February 1168 1201 105.47 110.33 27.18 21.96
March 1155 1154 104.3 106.01 25.13 17.53
April 939 1054 84.79 96.82 33.19 23.22
May 971 1096 87.68 100.63 28.91 18.51
June 1219 976 110.08 89.7 19.55 43.39
July 1117 934 100.87 85.75 22.88 41.8
August 1066 998 96.21 91.68 30.58 44.51
September 1272 1071 114.83 98.34 36.9 69.25

(19.55 per cent) in which the second highest disposals
were recorded in the market. The second highest
minimum disposals  variation in prices of bucks was
recorded in the month of June.

The minimum price of young male kids was noticed
in the month of July (`934) with the seasonal index of
85.75 and the maximum price was recorded in the month
of December (`1262) with its highest seasonal index of
115.93. The lowest prices of young male kids were
recorded in rainy season, that is, June and July months.
The prices of young male kids were at higher side in
winter season and it was followed by rainy season.

The variability in prices of young male kids was
highest in the month of September (69.25 per cent)
followed by October (46.15 per cent) month and lowest
variability was noticed in March month (17.53 per cent).
The minimum variation in prices of young male kids was
recorded in the month of highest disposals.  The disposals
were higher in winter season and lower in rainy season.
The disposals of young male kids were higher in winter
season and lower in rainy season. The opposite trend
was noticed in case of prices of goats indicated that the
prices of goats were influenced by disposals in Dhule
market.
Growth Rates in Disposals and Prices of Goats  in
Dhule Market

The annual compound growth rate of disposals
of bucks  was -13.00 per cent and significant statistically
during the period of 10 years (Table 3). However, the
coefficient of multiple determinations was 88 per cent.
In case of does it was -15.88 per cent and significant at
1 per cent level of probability. The disposals of bucks
and does have been decreasing over the time period.

Among the month wise decrease in disposals of
bucks, the highest decrease was noticed in the month of
February (-20.77 per cent per annum) followed by August

(-20.60 per cent) and October months (-18.44 per cent).
The decline in disposals of does was observed in October
month (-27.85 per cent) and it was followed by July and
August months.  The minimum decline in disposals of
bucks and does was noticed in the lowest disposals
months i.e. June and December in which -5.73 and -
3.52 per cent growth rates were recorded, respectively.
The, decreasing trend in disposals of bucks and young
male kids was noticed.

The per annum increase in prices of of bucks was
6.39 per cent and significant statistically during the period
of 10 years. The coefficient of multiple determinations
was 77 per cent. The annual growth in prices of does
was 3.06 per cent and significant statistically and
Coefficient of Multiple Determinations was 56 per cent.

Among the month wise increase in prices of bucks,
the highest increase was noticed in the month of October
(12.29 per cent per annum) followed by December (12.13
per cent) and April months (9.76 per cent). The increase
in prices of does was observed in October month (7.83
per cent) and it was followed by November and December
months. The minimum increase in prices of bucks and
does was noticed in the lowest disposals months i.e. June
and September in which 3.30 and -0.58 per cent growth
rates were recorded, respectively. The increasing trend
in prices of bucks and young male kids was noticed.

The increase in prices was relatively more as
compared to disposals of goats in October month. The
increasing trend in prices led to decrease in disposals in
particular month in Dhule market. The highest disposals
months i.e. October and December if compared with
regard to increase in prices, the significant increase in
prices was noticed   in December month even though
disposals in this month have shown a decreasing trend.
To sum up, decreasing trend in disposals and increasing
trend in prices of goats was noticed in Dhule market.

Bhosale et al.: Economics of goat marketing in regulated market, Dhule
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Table 3 Trends in disposals of bucks and young male kids in Dhule Market
(Disposals)

Months Intercept Regression coefficient R2 r  (Percent)
Buck Doe Buck Doe Buck Doe Buck Doe

October 3.1 2.282 -0.073
(0.02)

-0.106
(0.03)

0.63 0.58 -18.44***  -27.85***

November 3.026 2.101 -0.035
(0.01)

-0.044
(0.02)

0.56 0.31 -8.53*** -10.84***

December 2.956 2.155 -0.032
(0.01)

-0.015
(0.03)

0.46 0.02 -7.81*** -3.52***

January 3.065 2.385 -0.081
(0.01)

-0.07
(0.04)

0.56 0.31 -14.23*** -17.70***

February 3.209 2.276 -0.057
(0.01)

-0.075
(0.03)

0.86 0.52 -20.77*** -18.86***

March 3.047 2.115 -0.047
(0.01)

-0.047
(0.02)

0.68 0.43 -11.82*** -11.53***

April 3.052 2.29 -0.057
(0.01)

-0.067
(0.03)

0.68 0.35 -14.15*** -16.80***

May 3.055 2.317 -0.049
(0.01)

-0.087
(0.02)

0.68 0.68 -12.04*** -22.21***

June 2.874 2.205 -0.024
(0.01)

-0.067
(0.02)

0.34 0.63 -5.73*** -16.76***

July 2.992 2.349 -0.052
(0.02)

-0.1
(0.02)

0.49 0.76 -12.86*** -26.05***

August 3.041 2.229 -0.081
(0.02)

-0.094
(0.02)

0.64 0.64 -20.60*** -24.29***

September 2.595 2.2 -0.03
(0.10)

-0.061
(0.02)

0.01 0.56 -7.32*** -15.15***

Annual 3.838 3.02 -0.008
(0.00)

-0.014
(0.01)

0.88 0.57 -13.00*** -15.88***

*** Significant at 1 percent level
Figures in the parentheses are the standard errors of respective coefficients

Marketing  Practices and Marketing Channels
Followed in Dhule market

The  APMC, Dhule has provided the facilities required
in marketing of goats in the market yard. In all 95 goat
traders are permanently operating in this market so that
APMC has provided them water pond, canteen and guest
house. The new 44 sheds have been constructed in the
year 1995 and allotted to the traders from Gujarat. These
traders are purchasing Kathiawadi bucks from Gujarat
state and selling them in Dhule market on weekly market
day, that is, Tuesday. Mostly these high milk yielder
Kathiawadi bucks are purchased by the trader sellers and
farmers. About, 15 per cent of the total disposal of
Kathiawadi bucks has been observed in this marketing
channel.

Next to this marketing channel, the farmer seller in
Dhule and Jalgaon districts and local traders operating in
the market are selling the Surati and local indigenous bucks
to the farmer purchasers in these two districts as well as
the local traders those who are making business of sale
and purchase in these two districts and about 20 per cent
of the total disposals.

The young male kids are generally sold through third

marketing channel and are purchased by butchers/ meat
sellers. About 30 per cent of the total disposal of young
male kids is observed in this marketing channel.

The old aged and defective does and low milk
yielding bucks of farmer sellers and traders are purchased
by the suppliers of slaughter houses located at Kalyan,
Malegaon, Chalisgaon and Hyderabad. About 35 per cent
of the total disposals in the market are purchased by the
suppliers of slaughter houses.

The undercover method is followed for price
determination. The disputes if any are settled by officials
of APMC. The market fee `1.05 per `100 of sale price is
charged by APMC and it is paid by the purchaser.  The
brokerage charges are paid by both the sellers as well as
purchasers and it depends on marketing channel. It varies
from `50 to `100 this shows that the charges varies  from
animal to animal depending on selling prices of goats.
The entry fee of `2 per goat is paid by the sellers.

The existing marketing channels in Dhule market
are as under.
I) Marketing Channel-I: High milk yielding Katiawadi
Bucks
a) Farmer-Local broker-Special broker-Trader-Broker-
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Table 4: Trends in prices of bucks and young male kids  in Dhule Market
(Prices)

Months Intercept Regression coefficient R2 r  ( Percent )
Buck Doe Buck Doe Buck Doe Buck Doe

October 2.733 2.861 0.05
(0.01)

0.032
(0.01)

0.7 0.55 12.29*** 7.83***

November 2.923 2.89 0.019
(0.01)

0.032
(0.01)

0.44 0.74 4.64*** 7.66***

December 2.767 2.922 0.049
(0.01)

0.028
(0.01)

0.92 0.32 12.13*** 6.74***

January 2.9 2.954 0.023
(0.02)

0.021
(0.02)

0.15 0.19 5.45*** 5.04***

February 2.905 2.994 0.026
(0.01)

0.013
(0.01)

0.44 0.2 6.33*** 3.25***

March 2.974 3.056 0.013
(0.01)

0.019
(0.01)

0.14 0.05 3.23** 4.52***

April 2.724 2.93 0.04
(0.01)

0.014
(0.01)

0.55 0.18 9.76*** 3.45***

May 2.791 2.984 0.031
(0.01)

0.008
(0.01)

0.4 0.09 7.58*** 2.00NS

June 3 2.911 0.014
(0.01)

0.019
(0.01)

0.22 0.37 3.30** 4.62***

July 2.936 2.947 0.018
(0.01)

0.007
(0.01)

0.27 0.04 4.28*** 1.78NS

August 2.825 2.891 0.032
(0.01)

0.026
(0.01)

0.45 0.48 7.88*** 6.35***

September 2.945 3.122 0.025
(0.01)

-0.002
(0.02)

0.26 0.01 6.04*** -0.58 NS

Annual 4.048 4.07 -0.001
(0.00)

-0.005
(0.00)

0.77 0.56 6.39*** 3.06***

** and *** Significant at 5 and 1 percent level
NS: Non significant
Figures in the parentheses are the standard errors of respective coefficients

Farmer buyer
b) Farmer-Local broker-Special broker-Trader-Broker-

Local Trader-Farmer buyer
II) Marketing Channel–II: Low milk yielding Surati
and local Bucks
a) Farmer seller-Broker-Trader in Dhule Market-Farmer

buyer
b) Farmer seller-Local Trader-Broker-Farmer buyer
c) Farmer seller-Farmer buyer
d) Farmer seller-Broker-Farmer buyer
e) Farmer seller -Trader in Dhule Market-Farmer buyer

III) Marketing Channel–III: Young male kids
a) Farmer seller-Broker-Trader in Dhule Market-

Butcher/ meat seller
b) Farmer seller-Local Trader-Broker-Butcher/ meat

seller
c) Farmer seller-Butcher/ meat seller
d) Farmer seller-Broker - Butcher/ meat seller
e) Farmer seller-Trader in Dhule Market-Butcher/ meat

seller
f) Farmer-Local Trader-Broker-Trader seller-Broker-

Supplier of Butcher (Dhule) (Kalyan and Hyderabad)

g) Farmer-Broker-Trader seller-Broker-Supplier of
Butcher (Dhule) (Kalyan and Hyderabad)

IV) Marketing Channel-IV: Old aged and defective
Does and low milk yielding Bucks
a) Farmer-Local Trader-Broker-Trader seller-Broker-

Supplier of slaughter (Dhule) (Kalyan & Hyderabad)
house

b) Farmer-Broker-Trader seller-Broker-Supplier of
slaughter house (Dhule) (Kalyan & Hyderabad)

Price spread in marketing of goat
To know the exact income or benefit received by

the market functionaries as well as owner/seller the price
spread is presented in Table 5.

The owner’s share in final buyer’s price was 80.46
per cent at the overall level and it varied from 70.25 to
83.76 per cent among different marketing channels
followed in the marketing of goats. The total cost of
marketing was 7.25 per cent at the overall level and it
varied from 5.94 to 11.47 per cent of price paid by final
buyer. The percentage of cost incurred by the buyer (3.96
per cent) was more than the cost incurred by seller (3.32
per cent). The highest buyer price (`6018) and marketing

Bhosale et al.: Economics of goat marketing in regulated market, Dhule
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cost (`425) was observed in marketing Channel-I. The
owner’s share in the price of final buyer is relatively more
(83.76 per cent) in marketing Channel-I (Aran and Dhaka
2005).

The margin of trader seller was observed highest
(18.28 per cent) in Channel-IV followed by channel-II
(16.44 per cent) and Channel-III (9.17 per cent)(Gupta
et al., 2011). The net price realized by the owner of goats
at the overall level was `2763, the marketing cost incurred
was `249 and the price paid by the final buyer was
R`3434 The net profit earned by t seller/trader was `412.
CONCLUSIONS
1. The seasonal fluctuations in disposals and prices of

goats revealed that the disposals were highest in winter
season and lowest in summer season.

2. The sellers prefer the November and December
months for selling of bucks and young male kids,
respectively in Dhule market.

3. The decreasing trend in disposals and increasing trend
in prices was noticed and the annual growth rate in
disposals and prices was -13.00 to -15.88 per cent
and 3.06 to 6.29 per cent. The decline in disposals
and increase in prices was relatively more in rainy
season followed by winter season.

4. The four marketing channels are predominant and
undercover method of sale is followed in Dhule
market. The share of owner of goat in the price of
final buyer was relatively more in marketing Channei-

I (83.76 per cent) followed by Channel-III (83.49
per cent) and Channel-II (75.29 per cent).The share
of marketing cost in final buyer’s price was 7.54 per
cent and the sellers and buyer have incurred 3.32
and 3.96 per cent cost of purchase price of buyer.
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Table 5: Price Spread in marketing of goat
(Marketing channels)

Particulars I II III IV Overall
Total price paid by the buyer 6018

(100.00)
2622

(100.00)
3465

(100.00)
1630

(100.00)
3434

 (100.00)
Average cost incurred by the buyer 126

(2.09)
129

(4.92)
149

(4.30)
138

(8.67)
136

(3.96)
Net price paid to trader seller 5892

(97.91)
2456

(93.67)
3316

(95.70)
1492

(91.53)
3289

(95.78)
Average cost incurred by trader seller 299

(4.97)
51

(1.95)
57

(1.65)
49

(3.01)
114

(3.32)
Net price received by trader seller 5593

(92.94)
2405

(91.72)
2950

(85.14)
1443

(88.53)
3098

(90.22)
Net price received by owner of goat 5041

(83.76)
1974

(75.29)
2893

(83.49)
1145

(70.25)
2763

(80.46)
Margin of trader seller 552

(9.17)
431

(16.44)
366

(10.56)
298

(18.28)
412

(12.00)
Total cost of marketing 425

(7.06)
180

(6.86)
206

(5.94)
187

(11.47)
249

(7.25)
Figures parentheses are percent to the total



181

ABSTRACT
The Mahatma Gandhi National Rural Employment Guarantee Act (MGNREGA), enacted in 2005 to provide safety to rural
poor is a milestone in meeting the millennium development goals. Though the scheme had supported livelihood to the poor
households in the most backward districts of the state and had been successful in preventing migration to some extent, yet
was unable to show a satisfactory performance in terms of simplification of procedures, employment generation, distribution
of wages and in  providing congenial work conditions  to the job card holders. The present study, conducted by taking
primary data from 120 job card holders randomly selected from six villages of the state spreading among three agro
climatic zones, is an attempt in this context.
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INTRODUCTION
The government of India on September 7, 2005

notified an Act, known as National Rural Employment
Guarantee Act (NREGA) and subsequently came into
existence on February 2, 2006. It was renamed and
amended as Mahatma Gandhi National Rural Employment
Guarantee Act (MGNREGA) on October 2, 2009, the
140th anniversary of Father of Nation Mahatma Gandhi.
The scheme was implemented in a phased manner in the
most backward 200 districts in the country in the first
phase and extended subsequently to additional 113 and
17 districts with effect from April 1st, 2007 and May 15,
2007, respectively in its second phase. The rest of the
districts of the country were covered under the Act in its
third phase from April 1, 2008. In the year 2012-13, total
636 districts were included under the Act while this
number rose to 644 in 2013-14. Since its inception, an
expenditure of `238040.63 crore has been made under
the Act and 1619.43 crore person-days of employment
has been generated. On an average, 5 crore households
have been provided employment every year since 2008
(Anonymous, 2014). The number of job card holders

increased from 357.43 lakhs in 2006-07 to 1216.86 lakhs
in 2014-15 with a compound annual growth rate of 13.59
in the country (www.nrega.nic.in). It is felt that the
massive scale of operation of the scheme under the Act
has a potential to change the face of rural economy not
only in terms of employment generation but also in terms
of purchasing power, food security, assets creation,
decentralization and employment of the rural weaker
section of the society.

In Punjab, Hoshiarpur district was selected for
MGNREGA in the first stage.  Later, three districts
(Nawanshahar, Jalandhar and Amritsar) and 18 districts
(Moga, Mansa, Gurdaspur, Muktsar,  Ferozepur,
Fatehgarh Sahib, Sangrur, Bathinda, Ropar, Kapurthala,
Patiala, Faridkot, Ludhiana, Mohali, Taran Taran, fazilka,
Pathankot and Barnala) were selected in the second and
third stage of MGNREGA, respectively. There has been
a substantial increase in expenditure, employment
generation and the number of job cards issued under the
scheme over the period of time in Punjab. About 5.25
lakh, 7.07 lakh, 8.21 lakh, 10.38 lakh and 10.92 lakh of
the  households were issued the job cards during the
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year 2008-09, 2009-10, 2010-11, 2013-14 and 2014-15,
respectively in the state.  More than75 percent of the job
cards have been issued to the scheduled caste households,
largely representing the rural poor in Punjab. The
employment generation under MGNREGA increased from
76 lakh person days in 2010-11 to more than 85 lakh
person days in 2013-14 (Anonymous 2014), mainly in
the works related to rural connectivity, renovation of
traditional water bodies, land development, micro-
irrigation and drought proofing.

As per the Act, the employment is to be provided to
every rural household whose adult members volunteer to
do unskilled manual work. This is a demand based
programme and demand emanates from the village through
the village assembly. For the employment under the
scheme, each employment seeker is to get registered by
village level local self-government, called Gram Panchayat
free of cost. This village level local self-government is
the authority for planning, registering, issuing job cards
to the beneficiaries, allocating employment and monitoring
of works. After due verification, the household is provided
a job card. Such household is to be provided work for
100 days in a financial year. Every person so engaged is
to be provided at least minimum wages. Payment of wages
is to be done on weekly basis but not beyond a fortnight.
The scheme states that the work should ordinarily be
provided within 5 kilometers radius of the village of the
worker or else extra wages of 10 per cent are payable.
Wages have to be paid through bank or post office
accounts to ensure financial inclusion. Keeping in view
the importance of women in wage earning employment,
the scheme provides that at-least one-third of the workers
are to be women. It also intends to provide worksite
facilities such as childcare, drinking water and to make
provision for social auditing of the works done. Mainly
water conservation, droughts proofing including
plantation and forestation, flood protection, land
development and minor irrigation works are permitted
under the scheme. Employment will have to be provided
by the village Panchayat within 15 days of work
application of the job card holder. If work is not offered
to eligible job seekers with the prescribed time limit of
days, he/she is entitled to get unemployment allowance
for firsts 30 days at 25 percent of wage rate and for rest
of the days at 50 percent of the wage rates for which
legal guarantee is given. As far as possible, the work has
to be provided within a radius of five kilometers of the
applicant’s village. Wages for work done have to be paid
preferably on a weekly basis, in any case not later than a
fortnight, in presence of the community. Works which
create durable assets in the villages are to be taken up
machines and engagement of contractors has been
completely prohibited in any works under this programme.

Ten percent of the expenditure under MGNREGA is borne
by the state government and the rest about 90 percent by
the union government (Khera and Nayak 2009).

MGNREGA has the potential of not only for the
construction of durable assets and markets in rural areas,
but also of reducing vulnerability and relieving chronic
income deprivation and improving rural livelihood security
in the labour market. Though the scheme had supported
livelihood to the poor households in the most backward
districts of the state and had been successful in preventing
migration to some extent, yet was unable to show a
satisfactory performance in terms of employment
generation and distribution of wage (Kajale and Shroff,
2012). Poor record-keeping, inability to cope with mass
payment of wages (Anonymous, 2012 and 2012 a), long
delays in wage payments (Dey and Bedi, 2010) long
distance to the nearest bank or post office caused hardship
to the MGNREGS workers (Adhikari and Bhatia, 2010).
The Labor-market responses to the scheme were likely
to be weak. Keeping in view the above observations, the
present study was conducted with following objectives:
i. to know the implementation of provisions and facilities

provided  under MGNREGA in Punjab and
ii. to examine the problems faced by job card holders

under MGNREGA in Punjab
METHODOLOGY

 Presently, MGNREGA has been implemented in all
the districts of the Punjab state. District-wise complete
list of MGNREGA job card holders corresponding to the
Punjab state for year 2014-15 was downloaded from the
official website of the scheme (www.nrega.nic.in). In
order to achieve the stipulated objectives of the study, a
multistage random sampling technique was used to draw
a representative sample. It was observed that
concentration of MGNREGS job card holders varied
widely across the various agro-climatic zones of the
Punjab state. Therefore, Gurdaspur district from Sub-
Mountainous zone, Ludhiana district from Central Plain
zone and Bathinda district from South West zone of the
Punjab state were selected randomly at the first stage.

At the second stage, from each selected district,
two blocks namely Dorangla and Gurdaspur blocks from
Gurdaspur district, Pakhowal and Ludhiana-I blocks from
Ludhiana district and Talwandi Sabo and Maur blocks
from Bathinda district were randomly selected. At the
third stage, out of each selected block, one village was
randomly selected for the study. Thus, two villages
namely Jeewan Chak Wala and Gunia from Dorangla and
Gurdaspur blocks respectively from Gurdaspur district,
village Pamal from Pakhowal block and Jammat from
Ludhiana-I block from Ludhiana district and Tirath Ram
and Kuttiwal Kalan from Talwandi Sabo and Maur block
respectively were randomly selected for the study. At the
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fourth and last stage of sampling procedure, a complete
list of all the MGNREGA job card holders in  each selected
village was prepared with the help of Gram Panchayat
and finally,  20 card holders from each selected village
was taken randomly thus, making a sample of total 120
job card holders for the study. All the 120 MGNREGS
job card holders were made the respondents under the
study. Both primary as well as secondary data were
collected to accomplish the objectives of the study.
Primary data were collected by adopting the personal
interview method. The data from the sampled respondents
were collected in year 2014-15 through well designed,
pre-tested schedule.

Garret’s Ranking Technique has been used to rank
the problems perceived by the sampled respondents. The
degree of response with regard to problems faced by
sampled respondents was ranked from 1 to 8. The most
prevalent problem was given 1 rank and accordingly the
next important problem was ranked from 2 to 8 on the
basis of the severity of the problem. The rank assigned
to problems by the respondents was transmitted into
scores using the formula given by Garrett and Woodworth
(1981).
 Percentage position= 100*(Rij – 0.5)/Nj
Where,
Rij = Rank given for ith problem by the Jth respondent
Nj = Number of variables problem by the Jth respondent

By referring the Garrett table, the percent position
estimated was converted into score. Then for each
problem, the score of various respondents were added
and mean score was calculated. The factor with highest
mean score was considered to be the most important
problem.
RESULTSAND DISCUSSION
Procedural Imperfections in Issuing of Job Card

Majority of the job card holders in the study area
were 44.17 issued job card in the year 2009, while 29
(24.17 percent) each of the job card holders got job card
during the 2008 and 2010 and only 7.50 per cent of the
job card holders were registered in the year 2011. In
Gurdaspur district, nearly 52.50 per cent of the job card
holders were issued job card in the year 2009, followed
by 45 per cent in the year 2008 and only one respondent
got registered under MGNREA in the year 2010. In
Ludhiana district, exactly half of the respondents were
issued job card in the year 2009 and 2010 each. The
proportion of total job card registered under MGNREGA
in the year 2008, 2009, 2010 and 2011 came out to be
27.50, 30, 20 and 22.50 per cent, respectively in Bathinda
district.

Overall, majority of the sampled respondents i.e.
35.83 per cent reported that they spent up to 4 hours
while completing the registration procedure of MGNREGA

in the study area. Nearly 28 per cent, 13 per cent and 22
per cent of sampled job card holders spent up to 5, 6 and
more than 7 hours respectively in registration under the
scheme. The highest proportion of job card holders i.e.
nearly 43 per cent reported that they spent up to 4 hours
for registration in the Gurdaspur district. Similarly, the
proportion of job card holders in this district who spent
up to 5 hours, 6 hours and more than 7 hours came to be
35, 15 and 7.50 per cent, respectively. The number of
job card holders who were reported that they spent up to
4 hours, 5 hours, 6 hours and more than 7 hours for
completing registration procedure of MGNREGS came
to be 13 (32.50 percent), 16 (40 percent), 7 (17.50
percent) and 4 (10.00 percent) in Ludhiana district, while
the corresponding figures in Bathinda district came out
13 (32.50 percent), 4 (10 percent), 3 (7.50 percent) and
20 (50.00 percent), respectively.

As the registration under MGNREGA is free of cost,
still the sampled job card holders reported to spent some
of amount of money being spent while registration of
MGNREGA job cards. Nearly 62.50 per cent of the total
sampled respondents reported that they spent up to `50
while completing the registration procedure of MGNREA
overall in the study area. The number of sampled job
card holders who spent up to `40, `60 and more than
`70 hours worked out 8 (6.67 percent), 17 (14.17
percent), and 20 (16.67 percent), respectively. District-
wise, highest proportion of job card holders, that is, nearly
80 per cent reported that they spent up to `50 for applying
registration under MGNREGS scheme in the Gurdaspur
district. Similarly, the proportion of job card holders in
this district who spent up to Rs 40, 60 and more than
`70 hours came to be 5, 10 and 5.00 per cent, respectively.
The respondents had to bear the expenses on passport
size photograph and on photocopy of rural and village
residential proof in the absence of any Adhar card with
them.  The number of job card holders who were reported
that they spent up to `40, `50, `60 and more than `70
hours for completing registration procedure of
MGNREGS came to be 6 (15 percent), 28 (70 percent),
5 (12.50 percent) and 1 (2.50 percent) in Ludhiana district.
None of respondents spent up to `40 in the Bathinda
district, while the number of jb card holders who incurred
`50, `60 and more than `70 came out 15 (37.50 percent),
8 (20 percent) and 17 (42.50 percent), respectively.

It was mandatory to allocate work to the members
after 15 days of registration under MGNREGA. In this
regard, every job card holder is to be delivered job card
within 15 days of registration. The study highlighted that
overall, 32.50 per cent of the respondents were issued
the MGNREGA job card after 4 months of registration.
The number of sampled job card holders who were issued
job card after 5, 6 and more than 7 months worked out
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to be 37 (30.83 percent), 21 (17.50 percent), and 23
(19.17 percent), respectively. District-wise comparison
revealed that the highest proportion of job card holders
i.e. nearly 45 per cent reported that they got job card
after 4 months in Gurdaspur district. Similarly, 35, 17.50
and 2.50 per cent of job card holders in this district,
received job card after 5, 6 and more than 7 months
respectively. The number of job card holders to whom
job cards were issued after 4, 5, 6 and more than 7 months
was 14 (35 percent), 14 (35 percent), 10 (25 percent)
and 2 (5 percent) in Ludhiana district, while the
corresponding figures in Bathinda district were 7 (17.50
percent), 9 (22.50 percent), 4 (10.00 percent) and 20
(50.00 percent), respectively.
Imperfections in Implementations of Provisions and
Facilities at Work Site

An attempt has been made in order to assess the
implementation of functioning of MGNREGA scheme on
the basis of the provisions and facilities made available to
the sampled job card holders in the study and the
information gathered in this regard presented in Table 2.

Overall, in the study area, nearly 99 per cent of the

Table 1: Procedural imperfections in issuing of job cards under MGNRGEA in Punjab
Particulars Gurdaspur Ludhiana Bathinda Total

Number Percent Number Percent Number Percent Number Percent
Year of issue of job cards
2008 18 45.00 - - 11 27.50 29 24.17
2009 21 52.50 20 50.00 12 30.00 53 44.17
2010 1 2.50 20 50.00 8 20.00 29 24.17
2011 - - - - 9 22.50 9 7.50
Total 40 100.00 40 100.00 40 100.00 120 100.00
Time spent in registration (hours)
4 hours 17 42.50 13 32.50 13 32.50 43 35.83
5 hours 14 35.00 16 40.00 4 10.00 34 28.33
6 hours 6 15.00 7 17.50 3 7.50 16 13.33
8 7 hours 3 7.50 4 10.00 20 50.00 27 22.50
Total 40 100.00 40 100.00 40 100.00 120 100.00
Registration cost (`)
40 2 5.00 6 15.00 - - 8 6.67
50 32 80.00 28 70.00 15 37.50 75 62.50
60 4 10.00 5 12.50 8 20.00 17 14.17
8 70 2 5.00 1 2.50 17 42.50 20 16.67
Total 40 100.00 40 100.00 40 100.00 120 100.00
Time taken in issue of job cards
Within 15 days
of application

Nil Nil Nil Nil Nil Nil Nil Nil

4 months 18 45.00 14 35.00 7 17.50 39 32.50
5 months 14 35.00 14 35.00 9 22.50 37 30.83
6 months 7 17.50 10 25.00 4 10.00 21 17.50
8 7 months 1 2.50 2 5.00 20 50.00 23 19.17
Total 40 100.00 40 100.00 40 100.00 120 100.00

total job card holders while hundred per cent of  the job
card holders in Gurdaspur and Ludhiana districts reported
that drinking water was available at working site, while
working under MGNREGA. About 98 per cent of the job
holders in Bathinda district revealed that drinking water
was available at working place. All the sampled job card
holders in the villages of Gurdaspur district, 95 per cent
in Ludhiana district and 92.50 per cent in the Bathinda
district reported that the shades were available at working
place. The rest period was provided to all the respondents
under study as per the provisions of the Act which ranged
from half an hour to one hour on account of taking tea
and lunch during the working hours. However, none of
the job card holders reported about the first-aid
arrangement at working site in case of accident or
emergency in the study area. All the job card holders in
study area got employment within the radius of 5 km as
reported by the sampled respondents but it was not
possible for all the job card holders to find employment
with in the 15 days of application and to get unemployment
allowances in this respect. None of job card holders
reported to get wages at weekly interval. Medical treatment
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Table 2: Provisions and facilities available at work site to the job card holders working  under MGNREGA in
Punjab
Provisions/Facilities Gurdaspur Ludhiana Bathinda Overall

Yes No Yes No Yes No Yes No
Drinking water 40

(100.00)
- 40

(100.00)
- 39

(97.50)
1

(2.50)
119

(99.17)
1

(0.93)
Shades 40

(100.00)
- 38

(95.00)
2

(5.00)
37

(92.50)
3

(7.50)
115

(95.83)
5

(4.17)
First aid arrangement - 40

(100.00)
- 40

(100.00)
- 40

(100.00)
- 120

(100.00)
Rest period 40

(100.00)
- 40

(100.00)
- 40

(100.00)
- 120

(100.00)
-

Getting employment within 15
days of application

- 40
(100.00)

- 40
(100.00)

- 40
(100.00)

- 120
(100.00)

Getting work with in 5 km of
radius

40
(100.00)

- 40
(100.00)

- 40
(100.00)

- 120
(100.00)

-

Medical treatment in case of
injury

- 40
(100.00)

- 40
(100.00)

- 40
(100.00)

- 120
(100.00)

Unemployment allowances - 40
(100.00)

- 40
(100.00)

- 40
(100.00)

- 120
(100.00)

Getting wage at weekly basis - 40
(100.00)

- 40
(100.00)

- 40
(100.00)

- 120
(100.00)

Figures in the parentheses are percentage

and unemployment allowances as cited under the scheme
was also found missing in the study area. Thus, these
provisions as a right of the wage seekers under
MGNREGA should have been made available at village
level for effective functioning of the scheme.
Problems Faced by Job Card Holders under
MGNREGA

A set of problems were faced by job card holders
working under MGNREGA in the study area. Garret
ranking technique was used to rank the problems on the
basis of the severity of problems by giving ranks from 1
to 8. The study depicted (Table 3) that the most common
problems faced by the sampled respondents were irregular
availability of work under MGNREGA. Irregular nature
of work under MGNREGA was the most severe problem
as perceived by the sampled job card holders. It was
reported that regular work was not available under this
scheme and first rank was assigned to this problem by
using Garret ranking technique with respect all the
sampled districts. Lack of adequate work i.e. work for
less than 100 days was another problem. The majority of
the sampled respondents registered under MGNREGA
did not get adequate work. The work in no case was
provided for 100 days as per the spirit of the scheme.
Many of job card holders reported that they did not get
any work during the whole year. The average work days
in the study area, were found to be for 22.38, 20.87, 28
and 23.75 for Gurdaspur, Ludhiana, Bathinda and overall
Punjab, respectively during the study year 2014-15.In
each sampled district and overall study area, this problem
was given 2nd rank by the job card holders.  Delay in

payment and harassment by the official in the delivery of
payment was another most important problem of
MGNREGA in the study area. This problem was assigned
3rd rank in the case of Gurdaspur district and overall in
the study area, while this problem was given 4th rank in
the case of Ludhiana and Bathinda districts, respectively.
As reported by the job card holders, wages provided
under the scheme were not sufficient and were less as
compared to the wages fixed under the scheme which
were fixed at `210 in during the study period. Moreover,
they reported that the wages were  not revised and
enhanced in accordance with prevailing wages in other
labour markets  like casual wage rate in agriculture,
construction etc. Corresponding to the overall study area,
Gurdaspur, Ludhiana and Bathinda, the severity of this
problem was assigned 4th, 4th, 3rd and 5th, rank respectively.
The study highlighted that there were difficulties in getting
wages also. The procedures of getting wages for the job
card holders posed many difficulties in getting wages for
MGREGA workers. It were the job card holders working
under this scheme in Bathinda district only those gave 3rd

rank to this problem, while MGNREGA workers in all
other sampled area, gave  5th rank to this problem. A high
degree of biasness was observed in terms of distribution
of work under MGNREGA.  Sometimes, it was found
that the work was allocated to the close friends and
relatives of the officials, sarpanch of village, and members
of gram Pachayats etc. as  the  sampled job card holders
reported this problem and 6th rank was given by all the
sampled respondents on the basis of severity of problems.
Gender discrimination in favour of men irrespective of

Singh and Goyal: Imperfections in implementation of MGNREGA-A study of Punjab
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provisions to employ  the one third of women workers
was a very common practice  as revealed by women job
card holders under the study. The facilities provided in
terms of availability of drinking water, first aid arrangement
etc. were supposed to improve the operational efficiency
of the MGNREGA workers. In the absence of these
facilities at working site, the job card holders under study,
was gave 7th rank. Adverse working conditions like
working under extreme hot and cool days in the summer
and winter seasons, working without safety measures
and unhygienic conditions etc were another  important
problems quoted by the sampled respondents. These
problems were given 8th rank by all the sampled job cards
holders in the study area.
CONCLUSION

The MGNREGS scheme was implemented with a
goal to provide social protection for the most vulnerable
people living in rural India by providing employment
opportunities. The sampled job card holders had been
facing many problems which arises questions with regard
to its smooth and effective functioning and implementation
in the rural areas of Punjab state. These problems need
to be addressed. A minimum 100 days employment should

Table 3: Major problems faced by the job card holders under MGNREGA in Punjab
Problems Gurdaspur Ludhiana Bathinda Total

Mean score Rank Mean score Rank Mean score Rank Mean score Rank
Irregularity of work 70.48 1 69.15 1 74.58 1 71.4 1
Lack of adequate work 68.55 2 67.3 2 67.08 2 67.64 2
Delay in payment 65.2 3 62.58 4 53.6 4 62.46 3
Low wage rate 53.68 4 52.63 3 59.18 3 53.16 4
Difficulties in getting wage 44.53 5 47.03 5 46.55 5 46.03 5
Discrimination in work distribution 39.98 6 37.6 6 40.85 6 39.48 6
Lack of facilities 30.1 7 35.45 7 33.08 7 32.88 7
Adverse working conditions 29.5 8 30.38 8 25.98 8 28.61 8

be provided under this scheme. There is a need to improve
the wages delivery system. Wages should not only be at
par with the prevailing rate of wages but also should be
paid at weekly intervals.
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ABSTRACT
Tractors form an integral part of farm mechanisation and have a crucial role to play in increasing agricultural productivity.
Owing to the changing dynamics globally and nationally present study was conducted to analyse the tractor density and
factors determining the demand for tractors in Punjab. The tractor density in Punjab was 119.6 tractors per thousand
hectares of net area sown. 63.8 tractors per thousand hectares of gross cropped area, 122.15 tractors per thousand
hectares of net irrigated area, 64.49 tractors per thousand hectares of gross irrigated area   in 2009-10 which was very
much high compared to other states of the country thus  proving that Punjab agriculture as highly mechanised and
capital intensive. The analysis on determinants of demand revealed that factors like lagged demand, area under high
yielding variety and real price of tractor remained significant variables contributing for the increase in demand for
tractors in the state. So it can be said that the farmers are purchasing tractor widely not only out of their farming
necessities but also because tractor has become a status symbol for the farming community.
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since 1981 and expected to be only 5.09 per cent by
2011-12 and that of draught animal power from 27.23
per cent to 6.37 per cent in 2011-12. The increase in
power has been mainly through introduction of tractors,
whose contribution has increased from 7.5 per cent in
1971 to 51.08 per cent in 2011-12 (Kulkarni, 2011). While
other showed that tractorisation shifted cropping pattern
in favour of more intensive crops and therefore, the
increase in productivity was attributed, to a large extent,
to the use of tractors till mid seventies after that the use
of tractors became irrational in Punjab agriculture due to
over investment in farm machinery in relation to farm
size. About 13 per cent marginal farmers (< 1 ha) and 31
per cent small farmers (1-2 ha) possess tractors in Punjab
(Singh et al., 2007).

The number of tractors increased from 0.1 million
in 1971 to 2.7 million in 2004 and increased to 5.8 million
in 2011-12 in the country. Whereas, the numbers of
tractors in Punjab were 0.047 million in 1974-75 to 0.33

INTRODUCTION
The technological breakthrough which came in India

and more particularly in Punjab agriculture since the mid
sixties was mainly in terms of evolution of high yielding
varieties, increased use of fertilizers, expansion of
irrigation facilities and the use of pesticides etc.  However,
it has also been widely recognised that mechanisation in
general and tractorisation in particular has played a
revolutionary role in modernisation of Punjab agriculture.
The timely performance of all the farm operations became
essential to derive maximum benefits from these
expensive inputs. Still tractorisation has been a
controversial issue with regard to its impact on production,
productivity, human employment and more importantly
regarding the economic rationale of investment in farm
machinery. A brief review of literature on the issue
highlighted that some studies concluded that tractorisation
has displaced human labour and created unemployment.
The share of agricultural workers continuously declined
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million in 1993-94 which further increased to 0.52 million
in 2011-12 (GOP, 2014). Punjab farming has largely
become capital driven. A study conducted in Punjab during
1981-82 to 1995-96 showed that the credit availability
and social factors involved in owning tractor came out
to be important variables along with cropping intensity
and cultivated area. It was general observation made in
Punjab that during that period that various  financial
institutions  are providing more and more credit facilities
for making investment in the tractors irrespective of
volume of business. So farmers purchased tractors not
only for their farming necessities but also as a status
symbol (Sharma, 1998). A study by (Tiwana et al, 2007)
revealed that the state had doubled the number of tractors
it required and this was leading to over capitalization in
farm mechanization and its under-utilization due to
decrease in farm size. To become viable, a tractor needs
to run for 1,000 hours per annum. However, in Punjab
the average use of tractor was just 250 hours per annum.
Despite it’s under use, the ever increasing demand for
tractors in the state calls for need to study the various
factors influencing demand for tractors in Punjab. The
present study aimed at:
i. to study density of tractors in leading agricultural

states of India including Punjab and
ii. to identify the various factors influencing the demand

for tractors in Punjab.
DATAAND METHODOLOGY

The study was undertaken on a macro framework
based on secondary data. To meet the objectives of this
study, data on different variables such as number of
tractors, net area sown, total cropped area, irrigated area
and area under high yielding varieties were obtained from
various issues of Statistical Abstract of Punjab.
Tractor Density

To see the inter-state variations in the tractor
concentration, the percentage share of different states in
the total tractor population of the country was worked
out. But as the size of different states  is not uniform
with regard to cultivatable area, the tractor population
per thousand hectares of total cropped area, net area sown,
gross irrigated area, net irrigated area and area under high
yielding variety was also worked out for three points of
time. Tractor density was calculated as follows:

1000
areasownNet

tractorsofNumberdensityTractor

Determinants of Demand for Tractors
 The factors affecting the demand for tractors in

Punjab were examined through multiple regression
analysis. The analysis carried out separately for the periods
1974-75 to 1994-95, 1995-96 to 2010-11. Both linear
and log linear type functions were tried but finally, log

linear function was retained as results obtained from this
function were better in terms of level of significance of
explanatory variables. The regression equations were
fitted for three time periods so as to examine the changing
significance of different variables over time. The general
form of the demand model (log linear) is:
Log Y = a + b1 Log x1 + b2 Log x2 + b3 Log x3 +.....+ bn Log
xn + u

Where
Y= Number of tractors demanded
a = Constant term
u = Error term with usual prperties
b1, b 2, b3....bn = Elasticities of different explanatory

variables.
x1, x2,x3...x.n = Explanatory  variables
The explanatory variables tried in the form of various

combinations in the different demand models were:
DT :  Demand for tractors in current year
Dt-1:  Demand for tractors in previous year
CA:  Cultivated area
TCA :  Total cropped area
NAS : Net area sown
GIA:  Gross irrigated area
NIA:  Net irrigated area
HYV:  Area under high yielding varieties
CI:  Cropping intensity
CP:  Cropping pattern
WAP: Weighted average price
RPAP:  Real price of agricultural products
RPT:  Real price of tractor
LI: Loan Index

Some of the variables have been explained below
Demand for Tractors in Previous Year (Dt-1):

Demand for tractors in previous year (which covers
in a way the effect of social status and demonstration
involved in purchasing a tractor). This variable has been
included amongst the explanatory variables with the
hypothesis that the number of tractors purchased in a
particular village/locality in current year may have positive
impact on the demand for tractors in the succeeding year,
by way of tempting other neighbours/relatives to purchase
a tractor too. Lagged demand for tractors was considered
one of the relevant variables in the demand function as it
covers in a way the effect of social status and
demonstration involved in purchasing a tractor.
Weighted Average Price (WAP)

Weighted average price  (WAP) of major crops,
that is,  wheat, paddy and cotton was calculated as:

C)P(WProductionTotal
AB)PDC(PPPWP

WAP AC/BCDCpw






Where PW, PP, PDC, PAC/BC referred to prices of wheat,
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paddy, Desi cotton and American cotton/Bt cotton
respectively. Similarly, W, P, DC, AC, and BC is production
of wheat, paddy, desi cotton, american cotton and Bt
cotton respectively.
Real Prices of Agricultural Products (RPAP)

The weighted average price thus calculated, was
deflated using price index of agricultural products to
remove the effect of inflationary trend in the series.
Real Price of Tractor (RPT)

The prices of model of tractor i.e. Massy Ferguson
were collected and it was deflated using price index for
manufactured products to remove the effect of
inflationary trend in the series.
Loan Index (LI)

The data on loan advanced for purchase of tractor
(absolute) in t year were available for Punjab only. Further,
a base year 2004-05 is considered and an index was
developed.
RESULTSAND DISCUSSION

The reults have been discussed under the following
two heads:
(i)  Tractor Density
(ii)  Determinants of  Tractorisation

Tractor Density
The higher percentage share of any state in total

tractor population or the more tractors in terms of absolute
number does not signify in any way the higher level of
tractorisation in that particular state. The size of states
with regard to cultivable land in India varies too much. It
is, therefore, the tractor density i.e. tractor population
per thousand hectares of total cropped area, or gross
irrigated area or net area sown or net irrigated area which
presents the comparative picture of intensity of
tractorisation in different states of the country. Tractor
population per thousand hectares of total cropped area,
net area sown, net irrigated area or gross irrigated area

has been worked out to have a comparative picture of
intensity of tractors in various states of India. The higher
the gap between the number of tractors available per
thousand hectares of gross cropped area or gross irrigated
area or net area sown and net irrigated area implied the
lower level of irrigation facilities available in a particular
state.

The perusal of Table 1 showed that the number of
tractors availability per thousand hectares of net area sown
in India was only 1.19 in 1974-75 which moved up to
11.76 in 1993-94 and 35.74 in the year 2009-10. The
inter-state analysis of tractor concentration brought out
that in the states like Madhya Pradesh, Maharashtra,
Andhra Pradesh, Karnataka, Tamil Nadu and Rajasthan,
the tractor availability per thousand hectares of net area
sown was even less than one. Tractor density was
found to be the highest in Punjab, being 11.64 thousand
hectares  of net area sown followed by Gujarat with 2.02
tractors and Haryana with 1.87 tractors per thousand
hectares of net area sown. The tractor population per
thousand hectares of net area sown was found to be
lowest in Madhya Pradesh (0.43). In the period (1993-
94) too, Punjab maintained the highest position with regard
to density of tractors. It was 80.32 per thousand hectares
of net area sown. Haryana with 54.88 tractors and Uttar
Pradesh with 20.89 tractors were next to Punjab. The
other states such as Madhya Pradesh, Kerala,
Maharashtra, Andhra Pradesh, Tamil Nadu, Karnataka,
had less than 7 tractors per thousand hectares of net area
sown. During 2009-10, Haryana was found to be the
highest with 138.2 tractors per thousand hectares of net
area sown, Punjab and Uttar Pradesh were next to
Haryana with 119.6 and 57.5 tractors respectively. The
above description indicated that although increase in
tractor population (absolute number) was observed more
or less in all the states yet number of tractors per thousand

Baregal and Grover: Tractorisation and its determinants in the midst of farmers’ distress in Punjab

Table 1: Number of tractors per thousand hectares of net area sown (NAS), total cropped area (TCA), Net irrigated
area (NIA), gross irrigated area (GIA) in India and major states
States 1974-75 1993-94 2009-10

NAS TCA NIA GIA NAS TCA NIA GIA NAS TCA NIA GIA
Gujarat 2.02 1.88 11.71 10.79 12.87 11.33 47.61 39.18 39.8 36.8 94.67 83.21
Haryana 1.87 1.36 3.71 2.54 54.88 33.15 72.4 42.7 138.2 77.2 159.93 88.51
Maharashtra 0.51 0.47 5.74 4.79 4.61 3.88 31 25.47 19.06 15.69 101.93 76.21
Punjab 11.64 8.06 14.96 9.98 80.32 44.4 86.19 46.76 119.6 63.18 122.15 64.49
Rajasthan 0.96 0.86 5.08 4.28 11.43 9.63 40.36 33.16 35.67 27.84 103.51 82.84
Uttar Pradesh 1.79 1.35 3.94 3.34 20.89 14.1 31.16 22.02 57.5 38.52 70.88 50.48
Andhra Pradesh 0.6 0.52 2.07 1.57 4.9 4 24.14 10.11 26.17 20.82 62.05 45.36
Karnataka 0.81 0.76 6.61 5.62 5.2 4.51 36.03 18.91 30.64 24.76 94.05 77.84
Kerala 1.12 0.81 5.3 3.78 5.21 3.83 23.62 28.26 5.12 3.99 27.62 23.43
Madhya Pradesh 0.43 0.39 4.91 4.72 6.39 5.08 5.57 22.84 30.62 21.41 66.51 64.01
Tamil Nadu 0.86 0.72 1.97 1.58 2.64 2.64 14.8 4.4 30.75 26.99 52.52 46.45
India 1.19 1 4.86 3.92 11.76 8.96 32.4 24.36 35.74 26.04 44.91 57.91
Source: Statistical Abstract of India and Statistical Abstract of Punjab
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hectares of net area sown was still very low in some
states. It was observed that the tractor population per
thousand hectares of net area sown in different states
was quite skewed and varied between 5.12 and 138.2
tractors per thousand hectares of net area sown in Kerala
and Haryana respectively. Furthermore, it indicated that
Haryana, Punjab, Uttar Pradesh and Gujarat had the
highest concentration of tractors while Kerala,
Maharashtra, Andhra Pradesh and Madhya Pradesh were
the states with lower tractor density in the country. The
density of tractors in Haryana was the highest at 138.2
tractors per thousand hectares of net area sown, thereby
establishing the fact that the Haryana agriculture followed
by Punjab agriculture as highly mechanised.
Determinants of Tractorisation
Period-I (1974-75 to 1994-95)

The independent variables included in the equation
of Period-I are Demand for tractors in the previous year
(DT-1), Area under high yielding varieties (HVY), Cropping
intensity (CI), Cropped area under paddy and wheat (CP),
Real price of agricultural products (RPAP), Real price of
tractor (RPT) and Loan index (LI). The significant
variables were Demand for tractors in the previous year
(DT-1), Area under high yielding varieties (HVY), Cropping
intensity (CI), Real price of agricultural products (RPAP),
Real price of tractor (RPT) .The coefficient of multiple
determination (R2) came out to be 0.99 which indicated
that 99 per cent of the total variation in the demand for
tractor was explained by the independent variables
included in the model. The elasticity of tractorisation with
respect to area under high yielding variety was found to
be 1.08 being significant at 10 per cent probability level
which indicated that with one per cent increase in area
under high yielding variety, the demand for tractors in
the state would increase by 1.08 per cent.

Likewise, the regression coefficient of real price of
agricultural products was found to be -0.31 being
significant at one per cent probability level, which
indicated that one per cent increase in real price of
agricultural products resulted in 0.31 per cent decline in
demand for tractors. The elasticity coefficient of demand
for tractors with respect to cropping intensity was found
to be 2.48 and it was found statistically significant at 5
per cent probability level. It revealed that 1 per cent
increase in the gross irrigated area would result in 2.48
percent increase in demand for tractors. The regression
coefficient of lagged demand for tractors was 0.31 and
it was found statistically significant at 1 per cent level of
significance which means that 1 per cent increase in
demand for tractors in current year, the demand for
tractors in succeeding year would increase by 0.31 per
cent. The regression coefficient of tractorisation with
respect to real price of tractor was found to be -0.26

being significant at 5 per cent probability level which
indicated that 1 per cent increase in real price of
agricultural products resulted in 0.26 per cent decline in
demand for tractors.
Period-II (1995-96 to 2010-11)

It may be seen from the equation of  Period-II, that
among three explanatory variables which were taken in
this equation, demand for tractors in area under high
yielding varieties  and Real price of tractor were significant
variables which influenced the demand for tractors in
India during Period-II. The value of coefficient of multiple
determinations (R2) a sizable proportion (99 per cent) of
the total variation in the demand for tractors during this
period was explained by all the independent variables taken
together. The elasticity of demand for tractors with
respect to area under high yielding varieties was 1.11
which was found to be statistically significant, thereby
indicated that increase in area under high yielding varieties
contributed significantly and positively towards the
demand for tractors in the state i.e. with one per cent
increase in the area under high yielding varieties, the
demand for tractors would increase by about 1.11 per
cent. The regression coefficient of real price of tractor
was found to be -0.63 per cent being statistically
significant which indicated that one per cent increase in
real price of tractor would result in 0.63 per cent decline
in demand for tractors.
Importance of Variables Overtime

Thus, it is quite apparent from the discussion of
regression equations for Period I that Demand for tractors
in the previous year (DT-1), Area under high yielding
varieties (HVY), Cropping intensity (CI), Real price of
agricultural products (RPAP), Real price of tractor (RPT)
were the significant variables that determined the tractor
demand in period I. To sum up the foregoing discussion,
it could be inferred that lagged demand, cropping intensity
and area under high yielding varieties were the significant
factors that determined the tractor demand. The reason
might be due to the fact that in early 1970’s a great stress
was laid on to encourage agricultural production and this
goal was achieved by intensive cultivation and increasing
area under high yielding varieties. As it is clear from the
equation of period I that the regression coefficient of real
price of agricultural products came out to be negative
and significant. It might be due to the reason that although
the government price policy for agriculture was not
conducive for growth of investment in tractors and the
real price of agricultural products did not experience much
increase, yet the tractor’s demand increased significantly
in the country; which revealed that the non price factors
such as higher area under high yielding variety, cropping
intensity and social factors had been responsible for
increasing the demand for tractors during the Period-I.
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During the Period-II, area under high yielding variety and
the real price of tractor again emerged out as significant
variables. The elasticity of area under high yielding variety
increased from 1.08 in Period-I to 1.11 in Period-II. It
may be inferred that because of increase in the area under
HVY’s, the tractors were adopted at a faster pace
irrespective of high price of tractors.
Period III (1974-75 to 2010-11)

Equation of the period III showed that lagged
demand, cultivated area, area under high yielding variety
and cropping intensity had been responsible for increased
demand for tractors in Punjab. But, the real price of tractor
showed significant and negative association with the
demand for tractors. The elasticity coefficient of lagged
demand for tractors was found to be 0.03, significant at
5 per cent level of probability. It revealed that one per
cent increase in demand for tractors in current year the
demand for tractors in succeeding year would increase
by 0.03 per cent. The coefficient of cultivated area (2.78)
was found to be statistically significant at one per cent
probability level. This implied that with one per cent
increase in the cultivated area, the demand for tractors
would increase by 2.78 per cent. Thus, it revealed that
cultivated area was important variable which largely
influenced the demand for tractors in Punjab during this
period (Table 2).

The elasticity of demand for tractors with respect
to cropping intensity was 4.13, which was found to be
statistically significant. This implied that with 1 per cent
increase in the cropping intensity, the demand for tractors
would raise by 4.13 per cent. The coefficient of demand
for tractors with respect to area under high yielding
varieties was 1.20 which was found to be statistically
significant. It means that one per cent increase in the
area under high yielding varieties, the demand for tractors
would increase by about 1.20 per cent. The regression
coefficient of real price of tractor (-0.36) showed
significance at one  per cent level. It revealed that one per
cent increase in real price of tractor; the demand for
tractors would decrease by about 0.36 per cent (Table
2).

Thus, from the foregoing discussion, it clearly
emerged that the lagged demand, area under high yielding
variety and real price of tractor remained significant
variables in all the periods. Among these three significant
variables, the elasticity of demand for tractors with respect
to area under high yielding varieties was the highest in all
the periods which revealed higher importance of area
under high yielding variety in affecting the demand for
tractors in the state. So, it may be concluded that the
contribution of HVY’s in determining demand for tractors
increased overtime and area under HVY’s was the major
factor behind the increased tractor demand in the state.

Table 2: Results of regression equations developed for
tractors affecting demand for factors in Punjab
Period 1974-75 to 1994-

95
1995-96 to

2010-11
1974-75 to

2010-11
Intercept -3.16 3.71 -15.31
DT-1 0.31*** 0.014NS 0.033**

(0.09) (0.01) (0.02)
CA 2.78***

- - (0.91)
HYV 1.08* 1.11*** 1.20***

(0.53) (0.11) (0.12)
CI 2.48** 4.13***

(0.83) - (0.43)
CP -0.21NS

(0.73) -
RPAP -0.31* -0.46NS

(0.16) - (0.12)
RPT -0.26** -0.43** -0.36***

(0.11) (0.14) (0.07)
LI -0.005

(0.01) - -
R2 0.998*** 0.990*** 0.998***

***, **, and * significant at one, five and ten percent level.
DT-1:  Demand for tractors in previous year, CA:  Cultivated area,
HYV:  Area under high yielding varieties, CI:  Cropping intensity, CP:
Cropping pattern, RPAP:  Real price of agricultural products, and
RPT: Real price of tractor & LI: Loan index

Baregal and Grover: Tractorisation and its determinants in the midst of farmers’ distress in Punjab

CONCLUSIONS AND POLICY IMPLICATIONS
The study on density of tractors revealed that the

number of tractors availability per thousand hectares of
net area sown in India was 35.74 tractors per thousand
hectares of net area sown whereas in Punjab it was 80.32
per thousand hectares of net area sown in 2009-10 proving
that Punjab agriculture as highly mechanised and capital
intensive. The analysis of determinants of tractorisation
in Punjab revealed that the lagged demand, area under
high yielding variety and real price of tractor remained
significant variables in all the periods. Among these three
significant variables, the elasticity of demand for tractors
with respect to area under high yielding varieties was the
highest in all the periods which revealed higher importance
of area under high yielding variety in affecting the demand
for tractors in the state. It can also be seen from the
analysis that the farmers are purchasing tractor widely
not only out of their farming necessities but also because
tractor has became a status symbol for the farming
community. There is no doubt that Punjab farming is
highly capital intensive with highest tractor density and
every third farming household in some part of the cotton
belt of the state owns a tractor. There is overcapitalization
in the agriculture sector of the state. The capital assets
are seriously underutilized due to low and decreasing farm
size. This has resulted in increased cost of production
and lower profitability. Small and marginal farmers find
it hard to manage funds required for buying capital
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equipments and thus fall in the quagmire of indebtedness.
Therefore, the government should support the emergence
of efficient delivery of custom hiring services for costly
machinery especially by developing the Primary
Agricultural Cooperative Societies as Agro-Service
Centres and fixing custom hiring rates for farm
machinery. This would particularly be beneficial to the
small farmers to cut down their cost of production,
enhance productivity and increase their net margins.
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INTRODUCTION
The concept of rural indebtedness has always been

a major social as well as economic issue in India (Sajjad
and Chauhan, 2012). In Punjab, it has been an enduring
issue over the last few decades (Satish, 2006).
Indebtedness has been renowned as one of the hard
faltering block in the way of rural prosperity. It is self-
perpetuating, cancerous, malevolent and maleficent. It
brings awkwardness in the mind, enhances inequalities
in the allocation of social and economic opportunities.
The old proverb that workers in India are born in debt,
live in debt and die in debt is still true particularly in rural
areas, despite several remedial measures commenced by
the Government of India (Hanumanthappa, 2014).

Indebtedness is a difficult concept to define and there
can be valid differences of opinion on what it specifically
means or should mean. In other words, indebtedness is
considered as the origin of poor social conditions.

The Scheduled Castes population comprises 201.4
million in 2011 as compared to 166.6 million in 2001 of
total population in India showing the variation of 20.8 per
cent (Ministry of Home Affairs, 2013). The Scheduled
Castes are  constitutionally declared collection of castes,
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which suffered from the practice of untouchability
(Mutatkar, 2005). The Indian caste system based on the
notion of purity and pollution believed that the Scheduled
Castes were impure and polluted (Chouhan, 2013).
Because of the rigidity of the caste system, the Scheduled
Castes are considered outcastes, marginals, down-
trodden, polluted and are exploited by the higher castes
since centuries (Trivedi, 2007).

The Scheduled Castes hardly find any productive
work in most of the villages. Consequently, they are
forced to borrow loans in the times of necessity. The
average amount of debt per Scheduled Caste household,
at all-India level, increased from Rs. 1,283 during 1999–
2000 to `3,767 during 2004-05 (Ministry of Labour and
Employment, 2010).

An analysis of the levels and pattern of income and
consumption of the Scheduled Caste households brings
out the fact that the income generated by them is not
sufficient to meet their day-to-day expenses. Therefore,
they are forced to incur debt for meeting their consumption
expenditures and other socio-religious ceremonies
(Narayanamoorthy, 2001). The average propensity to
consume is greater than the one for the different categories
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of the Scheduled Caste households. The expenditure-
income gap is filled by taking loan from various institutional
and non-institutional agencies (Tandon,1988). For
providing loan, institutional agencies have not yielded the
desired results. As a result, the Scheduled Caste
households are forced to approach for credit to meet
their needs from the non-institutional agencies such as
landlords, rich peasants, money lenders, friends and
relatives, etc.

This paper is devoted to analyse the extent and
magnitude of indebtedness among the Scheduled Caste
households in rural Punjab. More specifically, the purpose
of the present paper is:
i. to analyse the extent and distribution of indebtedness;
ii. to estimate the sources of credit among the different

categories of the sampled Scheduled Caste
households;

iii. to examine the per household as well as the per capita
debt according to the various purposes of credit; and

iv. to analyse the composition of debt, and to compare
and contrast the variations among the different
categories of the Scheduled Caste households among
the sampled districts.

METHODOLOGY
The present study, based on a three stage stratified

random sampling technique, relates to the year 2012-13.
For the analysis of extent and magnitude of indebtedness
among the Scheduled Caste households, viz. agricultural
labour, non-agricultural labour, government employees,
private employees, artisans and others, the whole Punjab
state has been divided on the basis of the highest, medium
and lowest concentration zones of the Scheduled Caste
population. Keeping in view the differences in the
concentration of Scheduled Caste population in rural
Punjab, it is deemed fit to choose Jalandhar district from
the highest, Fatehgarh Sahib district from the medium
and Gurdaspur district from the lowest Scheduled Caste
population concentration zones (Ministry of Home Affairs,
2013).

One village is selected from each development block
of the sampled districts. There are eleven development

blocks in Jalandhar district, five development blocks in
Fatehgarh Sahib district and eleven development blocks
in Gurdaspur district. Thus, in all, total twenty-seven
villages are selected for survey from the three districts.
The selected districts also represent the three
geographical regions of Punjab: Doaba, Malwa and Majha
respectively. Out of twenty-seven villages, 543 Scheduled
Caste households are selected for the study. From each
selected village 10 per cent of Scheduled Caste households
are selected for survey on random basis. Out of these
543 households, 303 from Jalandhar district, 103 from
Fatehgarh Sahib district and 137 from Gurdaspur district
are selected. The occupation-wise distribution of 543
selected Scheduled Caste households reveals that 86, 147,
61, 59, 109 and 81 households belong to the agricultural
labour, non-agricultural labour, government employee,
private employee, artisan and others categories,
respectively. To analyse the data, apart from using the
mean values and percentages, multiple regression model
has also been used.
Tabular Analysis

An attempt has been made to estimate and compare
the debt position of the different categories of the sampled
Scheduled Caste households in the rural Punjab. The
concentration of debt within the various categories of
Scheduled Caste households has also been studied. The
source-wise debt has been classified according to the
lending agencies. The various purposes for which the
different categories of the Scheduled Caste households
take loan have also been studied. An attempt has been
made to estimate and analyse the debt position of the
different categories of the Scheduled Caste households
in the rural areas of Punjab.
Indebtedness: Extent and Magnitude

The extent and magnitude of debt among the
different categories of the Scheduled Caste households
is shown in Table 1. It is found that 82.32 per cent of the
Scheduled Caste households are under debt in rural
Punjab. There are certain variations across the different
categories of Scheduled Caste households. For example,
about 85 per cent of the agricultural labour households

Table 1: Extent of debt among scheduled caste households in rural Punjab
Categories No. of households Indebted households as

percentage of sampled
households

Average amount of Debt (``)
Sampled Indebted Per sampled

households
Per indebted
households

Agricultural labour 86 73 84.88 30720.93 36191.78
Non-agricultural labour 147 128 87.07 34238.1 39320.31
Government employee 61 43 70.49 22754.1 32279.07
Private employee 59 44 74.58 25372.88 34022.73
Artisan 109 89 81.65 28596.33 35022.47
Others 81 70 86.42 32555.56 37671.43
All sampled households 543 447 82.32 30044.2 36496.64
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are under debt, while the similar percentages for those
under non-agricultural labour, government employee,
private employee, artisan and others categories are 87.07,
70.49, 74.58, 81.65 and 86.42, respectively. The average
amount of loan per indebted Scheduled Caste household
is `36,496.64, while the average amount of loan per
sampled household is `30,044.20 in the rural areas of
Punjab. It is interesting to note that the amount of loan
per indebted household and per sampled household
increases as the income of the Scheduled Caste
household’s decreases. The field survey has revealed the
fact that the low level of income and employment
prospects fail to meet the family requirements of the
Scheduled Caste households.

The average amount of debt taken by the different
categories of Scheduled Caste households from various
institutional and non-institutional agencies has been given
in Table 2. The table depicts that an average Scheduled
Caste household in rural Punjab has taken `21,627.99 of
total loans from non-institutional agencies, while the
remaining (`8,416.21) has taken loan from the institutional
agencies. This reveals that the non-institutional agencies
are playing a greater role in providing loan to the different
categories of Scheduled Caste households as compared
to the institutional agencies. Amongst the non-institutional
agencies, the large farmers and landlords are providing

the highest loan amount of `11,290.98 to an average
sampled Scheduled Caste household followed by the cloth
merchants and grocers. The money lenders contribute
`5,878.45 and `3,454.88, respectively to the total loans.
On the other hand, in the case of institutional agencies,
commercial banks are advancing the highest loan amount
(`5,441.99) followed by co-operative credit societies/
banks (`2,974.22) to an average sampled Scheduled Caste
household.

The agricultural labour households are under a debt
of `30,720.93 out of which `24,034.88 is taken from
non-institutional agencies and the remaining `6,686.05
from institutional agencies. The non-agricultural labour
households are indebted to the extent of `27,571.43 to
non-institutional agencies and `6,666.67 to institutional
agencies. The government employee households are under
a debt of `22,754.10 out of which `12,786.89 is taken
from institutional agencies and the remaining `9,967.21
from non-institutional agencies.

The private employee households are indebted to
the extent of `13,677.96 to non-institutional agencies and
`11,694.22 to institutional agencies. The artisan and other
category households are indebted to the extent of
`28,596.33 and `32,555.56, respectively. Out of
`28,596.33, the artisan households have taken `19,467.89
from non-institutional agencies and the remaining

Jain et al.: Extent and magnitude of indebtedness among scheduled caste households

Table 2: Levels and pattern of debt incurred from different credit agencies among scheduled caste households
(` per annum)

Categories AL NAL Services Artisans Other All
Government Private

Non-institutional agencies
Large farmers and landlords 14383.72 13537.42 4049.18 6355.93 9926.61 14814.81 11290.98

(46.82) (39.54) (17.80) (25.05) (34.71) (45.51) (37.58)
Money lenders 3197.67 4850.34 2393.44 2322.03 3027.52 3395.06 3454.88

(10.41) (14.17) (10.52) (9.15) (10.59) (10.43) (11.50)
Relatives and friends 1220.93 1156.46 491.8 1016.95 871.56 1049.38 1003.68

(3.98) (3.38) (2.16) (4.01) (3.05) (3.22) (3.34)
Cloth merchants and grocers 5232.56 8027.21 3032.79 3983.05 5642.2 6506.17 5878.45

(17.03) (23.44) (13.33) (15.70) (19.73) (19.98) (19.57)
Sub-total 24034.88 27571.43 9967.21 13677.96 19467.89 25765.42 21627.99

(78.24) (80.53) (43.81) (53.91) (68.08) (79.14) (71.99)
Institutional agencies
Co-operative credit societies
/banks

2325.58 2414.97 4590.16 3474.58 3486.24 2407.41 2974.22
(7.57) (7.05) (20.17) (13.69) (12.19) (7.40) (9.90)

Commercial banks 4360.47 4251.7 8196.72 8220.34 5642.2 4382.73 5441.99
(14.19) (12.42) (36.02) (32.40) (19.73) (13.46) (18.11)

Sub-total 6686.05 6666.67 12786.89 11694.92 9128.44 6790.14 8416.21
(21.76) (19.47) (56.19) (46.09) (31.92) (20.86) (28.01)

Grand-total 30720.93 34238.1 22754.1 25372.88 28596.33 32555.56 30044.2
(100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00)

Source: Field Survey, 2012-13
AL: Agricultural labour, NAL: Non-agricultural labour
Figures in paraenthese are percent to the totales
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`9,128.44 from institutional agencies. The other category
households are indebted to the extent of `25,765.42 to
non-institutional agencies and `6,790.14 to institutional
agencies.

The relative shares of various non-institutional and
institutional credit agencies in total loans reveals that non-
institutional agencies are the main source of loan providing
about 72 per cent of the total loans. This proportion
increases from the government employee households to
non-agricultural labour households. Remaining 28.01 per
cent of the total loans is taken from institutional agencies.
This proportional share increases from the non-agricultural
labour households to government employee households.

Among the non-institutional agencies, an average
sampled Scheduled Caste household has taken 37.58 per
cent of the total loans from the large farmers and
landlords. This proportional share is the highest for the
agricultural labour households (46.82 per cent) followed
by the others, non-agricultural labour, artisan, private
employee and government employee categories, that is,
45.51 per cent, 39.54 per cent, 34.71 per cent, 25.05 per
cent and 17.80 per cent respectively. The cloth merchants
and grocers are the second important source of loan for
an average sampled Scheduled Caste household
contributing 19.57 per cent to the total loans. This
proportional share increases from government employee
households to non-agricultural labour households. The
money lenders are providing 11.50 per cent of the total
loans for an average sampled Scheduled Caste household
and this proportional share is as high as 14.17 per cent
for the non-agricultural labour households. Relatives and
friends are providing 3.34 per cent of the total loans for
an average Scheduled Caste household. This share is the
highest for the private employee households, (4.01 per
cent).

Amongst the institutional agencies, commercial
banks are the most important source of loan for an average
sampled Scheduled Caste household contributing 18.11
per cent of the total loans. This proportional share is the
highest (36.02 per cent) for the government employee
households followed by the private employee households
(32.40 per cent) and the lowest (12.42 per cent) for the
non-agricultural labour households. The co-operative
credit societies/banks are providing 9.90 per cent of the
total loans to an average Scheduled Caste household and
this proportional share is as high as 20.17 per cent for
the government employee households and 13.69 per cent
for the private employee households.

The forgoing analysis brought out the fact that the
Scheduled Caste households in all the sampled districts
have taken the highest proportion of the total loans from
non-institutional agencies. However, the role of credit
agencies is different for the different Scheduled Caste

households in the districts under study. The role of large
farmers and landlords is relatively more in case of those
agricultural labour, non-agricultural labour, artisan and
under others categories in all the districts. The study
reveals that the above mentioned categories of Scheduled
Caste households failed to get enough loans to meet their
requirement from the institutional agencies, they mostly
availed it from non-institutional agencies. However, the
situation is different in case of the government and private
employee households, where commercial banks are the
largest contributor in providing loan to these categories
in all the districts. The field survey has revealed a fact
that most of the Scheduled Caste households have to get
loan from non-institutional agencies because they have
no securities and proper knowledge which institutional
agencies often demand at the time of availing loan. So,
they are left with no other option to get loans from non-
institutional agencies at the exorbitant rate of interest.
Indebtedness According to Purpose of Loan

The purpose for which a loan has been taken is
an important indication of its possibility to be repaid. Table
3 exhibits the main purposes for which a loan is availed.
An average Scheduled Caste household has availed a loan
of `30,044.20 for different purposes. An average
Scheduled Caste household avails the maximum amount
of loans for marriages and other socio-religious
ceremonies and an average Scheduled Caste household
incurs `8,014.73 for this purpose. This amount is the
highest (`9,897.96) for the non-agricultural labour
households followed by the private employee households
(`8,932.20) and the lowest (`6,629.63) for the other
category households. Purchase of consumer goods
appears as the next important purpose for availing the
loan. An average Scheduled Caste household incurs
`7,090.24 for this purpose. This amount is also the highest
(`11,088.44) for the non-agricultural labour households
and the lowest (`3,196.72) for the government employee
households. The third rank goes to the house construction,
addition of rooms & major repairs and an average
Scheduled Caste household has availed a loan of
`4,471.45 for this purpose. This amount is the highest
(`5,813.95) for the agricultural labour households and
the lowest (`3,305.08) for the private employee
households. The fourth rank goes to the healthcare and
an average Scheduled Caste household incurs `3,655.62
for healthcare. This amount is the highest (`4,344.26)
for the government employee households. A small amount
of loan is taken for the purchase of livestock, purchase
of machines/tools, education and redemption of old debts,
etc. However, there is variation among the different
categories of Scheduled Caste households in the availability
of loans for these purposes.

The data showing the proportionate share of loan
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taken for different purposes exhibits that among the
different purposes, the highest share (26.68 per cent)
goes to the marriages and other socio-religious
ceremonies. This proportionate share increases from other
category households to private employee households. The
second rank goes to the purchase of consumer goods
and an average Scheduled Caste household spends 23.60
per cent of the total loans for this purpose. This proportion
increases from the government employee households to
the non-agricultural labour households. The third rank
goes to the house construction, addition of rooms & major
repairs and an average Scheduled Caste household spends
about 15 per cent of the total loans for this purpose.

This proportionate share is the highest (18.93 per
cent) for agricultural labour households followed by the
artisan households (16.68 per cent) and the lowest (12.70
per cent) for the other category households. An average
Scheduled Caste household has availed 12.17 per cent of
the total loans for the expenditure on healthcare. This
proportion is the highest (19.09 per cent) for the
government employee households followed by the other
category households (13.27 per cent) and the lowest (9.46
per cent) for the agricultural labour households. An
average Scheduled Caste household has taken 6.23 per
cent of the total loans for the purchase of livestock. This
proportion is the highest (12.70) for the other category
households. Not even a single household of government
employee category has availed loan for this purpose. Other

purposes like redemption of old debts, purchase of
machines/tools and education have a meager share in the
total loans for an average Scheduled Caste household.

The foregoing analysis provides that consumption
expenditure of most of the Scheduled Caste households
exceeded their income. To maintain a minimum level of
consumption and to bridge the consumption expenditure-
income gap, they have to borrow either from non-
institutional or institutional agencies. However, the situation
of non-agricultural labour households is found to be the
worst on this account.
Indebtedness According to Rate of Interest

The mean values of loan according to their rate of
interest are exhibited in Table 4. The table depicts that an
average Scheduled Caste household in rural Punjab has
availed the maximum amount (`13,342.54) of total loans
at the rate of interest ranging between 10-20 per cent per
annum followed by the 20-30, 0-10 and 30-40 per cent.
The agricultural and non-agricultural labour households
have availed the highest amount of loans at the rate of
interest ranging between 20-30 per cent per annum
(`14,767.44 and `16,088.44 respectively) followed by
the interest rates ranging between 10-20, 0-10 and 30-40
per cent.

The government and private employee households
have availed the highest amount of loans at the rate of
interest ranging between 10-20 per cent per annum
(`11,852.46 and `12,627.12, respectively). It has been

Jain et al.: Extent and magnitude of indebtedness among scheduled caste households

Table 3: Levels and pattern of debt incurred for different purposes
(`annum-1)

Categories AL NAL Services Artisans Other All
Government Private

Purchase of machines/tools 813.95 748.3 524.59 1271.19 2798.17 3950.62 1679.56
(2.65) (2.19) (2.31) (5.01) (9.79) (12.14) (5.59)

Purchase of livestock 2616.28 1598.64 - 1016.95 1486.24 4135.8 1872.93
(8.51) (4.67) (4.01) (5.20) (12.70) (6.23)

Household construction and
major repairs

5813.95 4544.22 3442.63 3305.08 4770.64 4135.8 4471.45
(18.93) (13.27) (15.13) (13.03) (16.68) (12.70) (14.88)

Purchase of consumer goods 6104.65 11088.44 3196.72 5000 6009.17 6790.12 7090.24
(19.87) (32.39) (14.05) (19.71) (21.01) (20.86) (23.60)

Education 1104.65 1258.5 2950.82 1779.66 1192.66 1296.3 1473.3
(3.60) (3.67) (12.97) (7.01) (4.17) (3.98) (4.90)

Healthcare 2906.98 3707.48 4344.26 3050.85 3623.85 4320.99 3655.62
(9.46) (10.83) (19.09) (12.02) (12.67) (13.27) (12.17)

Marriages and other socio-
religious ceremonies

7523.26 9897.96 6655.74 8932.2 7155.96 6629.63 8014.73
(24.49) (28.91) (29.25) (35.20) (25.02) (20.37) (26.68)

Redemption of old debts 3837.21 1394.56 1639.34 1016.95 1559.63 1296.3 1786.37
(12.49) (4.07) (7.20) (4.01) (5.46) (3.98) (5.95)

Grand-total 30720.93 34238.1 22754.1 25372.88 28596.32 32555.56 30044.2
(100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00)

Source: Field Survey, 2012-13
AL: Agricultural labour, NAL: Non-agricultural labour
Figures in paraentheses are percent to the total
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found that not even a single household of government
and private employee categories has availed loan at the
rate of interest ranging between 30-40 per cent. The field
survey has revealed the fact that most of the government
employee households have availed the loan from
commercial banks and co-operative credit societies/ banks
at the low rate of interest. The artisan and other category
households have taken the maximum amount of loan at
the rate of interest ranging between 10-20 per cent per
annum (`16,376.15 and `18,604.94, respectively)
followed by the interest rates ranging between 20-30, 0-
10 and 30-40 per cent.

The relative shares of total amount of loans with
respect to the different ranges of rate of interest depicts
that an average Scheduled Caste household has taken
44.41 per cent of the total loans at the rate of interest
ranging from 10-20 per cent. This proportion is the
highest (57.27 per cent) for the artisan households
followed by those under the others (57.15 per cent),
government employee (52.09 per cent), private employee
(49.77 per cent), non-agricultural labour (32.98 per cent)
and agricultural labour (31.23 per cent) categories.

Another substantial proportion,(35.56 per cent) of
the total debt for an average Scheduled Caste household
appears in the range of 20 to 30 per cent interest rate.
This proportion increases from the government employee
households to agricultural labour households. Another
15.88 per cent share of total debt appears in the range of
10-20 per cent rate of interest for an average Scheduled
Caste household. This proportion is as high as 31.70 per
cent for the government employee households followed
by 24.38 per cent, 16.36 per cent, 14.00 per cent, 12.82
per cent and 9.86 per cent for those under the private
employee, artisan, agricultural labour, non-agricultural
labour and others categories, respectively.

Slightly more than four per cent of total loans have

been availed by the sampled Scheduled Caste households
in the range of 30-40 per cent rate of interest. This
proportion is the highest (7.21 per cent) for the non-
agricultural labour households and the lowest (1.03 per
cent) for the artisan households

Moreover, the Scheduled Caste households belonging
to different categories in the sampled districts under study
have taken the major proportion of the total loans from
non-institutional agencies. The average propensity to
consume is greater than unity for the different categories
of the Scheduled Caste households in all the sampled
districts of Punjab. This gap in income and expenditure
compels the Scheduled Caste households to borrow from
different sources to meet the both ends meals.
CONCLUSIONS

The foregoing analysis concludes that an average
amount of loan per indebted Scheduled Caste household
is `36,496.64, while the average amount of loan per
sampled household is `30,044.20 in the rural areas of
Punjab. An average Scheduled Caste household has taken
`21,627.99 of total loans from non-institutional agencies,
while the remaining (`8,416.21) has taken loan from the
institutional agencies in rural Punjab. This reveals that
the non-institutional agencies are playing a greater role in
providing loan to the different categories of Scheduled
Caste households as compared to the institutional agencies.
The average propensity to consume is greater than unity
for the different categories of the Scheduled Caste
households in all the sampled districts of Punjab. This
gap in income and expenditure compels the Scheduled
Caste households to borrow from different sources to
meet the both ends meals.

Amongst the non-institutional agencies, the large
farmers and landlords are providing the highest loan
amount followed by the cloth merchants and grocers and
money lenders. On the other hand, in the case of

Table 4: Levels and pattern of debt according to rate of interest
(`annum-1)

Rate of Interest (per cent
per annum)

AL NAL Services Artisans Other All
Government Private

0-10 4302.33 4387.75 7213.11 6186.44 4678.89 3209.88 4769.8
(14.00) (12.82) (31.70) (24.38) (16.36) (9.86) (15.88)

10-20 9593.02 11292.52 11852.46 12627.12 16376.15 18604.94 13342.54
(31.23) (32.98) (52.09) (49.77) (57.27) (57.15) (44.41)

20-30 14767.44 16088.44 3688.52 6559.32 7247.71 9444.44 10685.08
(48.07) (46.99) (16.21) (25.85) (25.34) (29.01) (35.56)

30-40 2058.14 2469.39 - - 293.58 1296.3 1246.78
(6.70) (7.21) (1.03) (3.98) (4.15)

Total 30720.93 34238.1 22754.1 25372.88 28596.33 32555.56 30044.2
(100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00)

Source: Field Survey, 2012-13
AL: Agricultural labour, NAL: Non-agricultural labous
Figures in paraentheses are percent to the total
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institutional agencies, commercial banks are advancing
the highest loan amount followed by co-operative credit
societies/banks to an average sampled Scheduled Caste
household. The highest proportionate share of loan (26.68
per cent) goes to the marriages and other socio-religious
ceremonies.

The analysis has revealed the fact that the low level
of income and employment prospects fail to meet the
family requirements of the Scheduled Caste households
and hence they are caught in the vicious circle of poverty
and indebtedness.

 The study has brought out important implications
for policy-makers that will help to reduce the
indebtedness among the Scheduled Caste households in
rural areas of Punjab. The programme of family planning
must be effectively implemented because the larger family
size is directly related to rural indebtedness. Pro-poor
growth policies should be launched in order to generate
productive employment and empowerment among the
deprived Scheduled Castes. There is an urgent need to
enforce the Minimum Wages Act properly for the
agricultural and non-agricultural labour households which
will ultimately help in preventing their exploitation at work
place.

The institutional agencies must increase their credit
availability for the poor Scheduled Caste households. Self-
employment training must be given to the Scheduled Caste
households for reducing the incidence of indebtedness in
the rural areas of Punjab. It is important to ensure that
the benefits of programmes and schemes must reach the
targeted Scheduled Castes. Further, the excessive
expenditure on unspecified purposes such as social
ceremonies and repayment of old debt must be curtailed.
By following the above measures, there will be more
chances to reduce the incidence of indebtedness among
the Scheduled Castes and also help them to be at par
with the other affluent sections in the rural areas of Punjab.

Jain et al.: Extent and magnitude of indebtedness among scheduled caste households

REFERENCES
Chouhan, P. 2013. A study on literacy and educational

attainment of Scheduled Castes population in Maldah
district of West Bengal, India. Journal of Geography
and Regional Planning. 6 (1): 19-30.

Hanumanthappa, K. 2014. Rural indebtedness among
agricultural labourers in Karnataka: An analysis of
its determinants and consequences. Ph.D. Dissertation,
Karnataka University, Dharwad.

Ministry of  Home Affairs. 2013.Census of  India. 2011. Release
of  primary census abstract data highlights. Registrar
General and Census Commissioner, India. 23-32.

Ministry of Labour and Employment, Government of India
2010. Rural Labour Enquiry Report on Indebtedness
among Rural Labour Households. (2004-05) Chandigarh,
29.

Mutatkar, R. 2005. Social group disparities and poverty in
India. Indira Gandhi Institute of  Development Research,
Working Paper Series (WP-2005-004).

Narayanamoorthy, A. 2001. Indebtedness of the Scheduled
Castes Agricultural Labour Households: A State-wise
Analysis. Artha Vijnana. 43  (1-2): 173-192.

Sajjad, H. and Chauhan, C. 2012. Agrarian distress and
indebtedness in rural India: Emerging perspectives and
challenges ahead. Journal of Geography and Regional
Planning. 5 (15): 397-408.

Satish, P. 2006. Institutional credit, indebtedness and suicides
in Punjab. Economic and Political Weekly. 41 (26): 2754-
2761.

Sharma, H. R. 2006. Incidence of indebtedness in Rural India:
A state level analysis. Journal of Rural Development.
25 (4): 507-536.

Tandon, P.K. 1988. A profile of rural indebtedness. Social
Scientist, 16 (4), Four Decades of Economic Development
II. 49-63.

Trivedi, D. 2007. Literature of their own: Dalit literary theory
in Indian context in A. N. Prasad and M. B. Gaijan (ed.).
Dalit Literature: A Critical Exploration, Sarup and
Sons, New Delhi, 2.



200

Indian J Econ Dev 12 (1): April 2016



201

Economic impact of Kisan Credit Card Scheme in Western
Maharashtra

R.B. Hile*, D.B.Yadav and D.J. Sanap

Department of Agricultural Economics, Mahatma Phule Krishi Vidyapeeth, Rahuri. District Ahmednagar-413722
(Maharashrata)

*Corresponding author’s email: rbhile@gmail.com

Received: February 6, 2016         Accepted: March 25, 2016

ABSTRACT
Farm credit is a strategic input. Kisan Credit Card (KCC) aims at providing timely and adequate credit to the farmers in
a cost effective and flexible manner. In addition to credit for crop production, the scheme provides credit for ancillary
activities. The scheme is being implemented in the country by all the banks from the year 1998-99. The present study was
undertaken with an objective to study the impact of credit under KCC on profitability of crops. For evaluating the
objectives of the study, primary data relating to production, income, borrowing, repayments, etc. were collected from
selected borrowers using a pre-tested and well-structured schedule. It was evident that the KCC scheme has contributed
for increased net returns from the per unit area.
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KCC, MVP, MFC, Resource use efficiency,  Agricultural Finance.
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INTRODUCTION
Kisan Credit Card scheme is a landmark in the

history of rural credit in India. The mechanism of credit
cards has been one of the key products developed to
expand the outreach of banks and simplify the credit
delivery system. The announcement relating to the
introduction of Kisan Credit Card scheme was made by
the Union Finance Minister during the budget speech for
the year 1998-99. NABARD formulated a Kisan Credit
Card scheme for uniform adoption by the banks so that
the farmers may use the card to readily purchase
agriculture inputs such as seeds, fertilizers, pesticides
etc. and draw cash for their production needs. The model
scheme was circulated to Commercial Banks, Co-
operative Banks and Regional Rural Banks in August 1998.
Now about eleven years are over for this innovative
scheme. Hence, the present study was conducted with

the objective to study the impact of KCC on profitability
of crops.
MATERIALAND METHODS

The Sangli district of Western Maharashtra was
purposively selected as the number of KCCs issued in
this district was high. For selection of sample farmers,
one branch from a district which has made a good
progress in implementing Kisan Credit Card scheme was
selected. From this branch 10 small farmers (less than 2
ha), 10 medium farmers (2.01 ha to 4 ha) and 10 large
farmers (above 4 ha) were randomly selected. The
corresponding numbers of farmer borrowers in each of
these categories who are not KCC holders were also
selected for comparison purpose. Thus, study was based
on the information obtained from 30 KCC and 30 non-
KCC borrowers spread across one district in Western
Maharashtra. Primary data relating to borrowing,
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repayments, interest and cost of borrowing, etc. were
collected from selected borrowers using a pre-tested and
well structured schedule. The data pertained to the year
2010-11.
RESULTSAND DISCUSSION

The two major crops namely, Sorghum and Sugar
cane were selected for analysis of their cost and returns.
Cost and returns from selected crops

The total cost incurred on sorghum cultivation (Table
1) was higher under non KCC category (`20003  per ha)
than under KCC category (`19794.14 per ha), the net
return realized by the farmers under KCC was higher
(`11526.48 per ha) than the non KCC farmers (`9906
per ha).

The sugar cane crop produced better net return for
both the KCC and non KCC farmers (`121483 per ha for
KCC and `119609 per ha for non KCC) the cost incurred
in the production was `65886 per ha for KCC farmers
and `65184 per ha for non KCC farmers.

Table 1: Cost and Returns from the major crops
(Per ha)

Cost KCC holders Non KCC
Sorghum Sugarcane Sorghum Sugarcane

TVC (`) 10458.22 42316.53 10650.3 41302.32
(52.83) (64.22) (53.24) (63.36)

TFC (`) 9335.92 23569.73 9353.04 23882.11
(57.17) (35.38) (46.76) (36.64)

TC  (`) 19794.14 65886.27 20003.35 65184.43
(100.00) (100.00) (100.00) (100.00)

Yield (q) (t*) 17.62 85.48 16.9 88.71
Gross return (`) 31320.62 187369.61 29909.55 184494.34
Net return (`) 11526.48 121483.36 9906.2 119609.91
Note: Figures in parentheses are percentages to total cost.   *Sugarcane
yield in tonnes.

Table 2: Cobb-Douglas production function estimates for sorghum and sugarcane
Explanatory variables KCC Non KCC

Small
(n1=20)

Medium
(n2=20)

Large
(n3=20)

All
(N=60)

Small
(n1=20)

Medium
(n2=20)

Large
(n3=20)

All
(N=60)

Sorghum
Intercept 3.77068** 9.645426 2.7593* 4.4475 -9.9039 5.7401* 2.1694 2.8472

(1.04) (4.86) (0.91) (0.81) (9.39) (1.60) (6.03) (1.75)
Expenditure on seeds (`) 0.7611** 0.234202 1.1779** 0.8006** 1.008 0.453 0.0631 0.9652*

(0.22) (0.85) (0.20) (0.20) (1.23) (0.59) (1.09) (0.44)
Expenditure on fertilizers and manures (`) 0.1282 0.155133 -0.1525 -0.0441 1.2279 -0.0232 0.2071 0.3452

(0.25) (0.52) (0.09) (0.14) (1.13) (0.57) (0.77) (0.34)
Expenditure on irrigation (`) 0.0005 0.5874 0.0076 0.0319 -1.753 -0.0106 -0.1923 0.0326

(0.03) (0.25) (0.11) (0.03) (1.71) (0.19) (1.36) (0.30)
Expenditure on labour (`) 0.1524 -0.79896 0.2228 0.1642 2.3906 0.2366 0.9056 -0.1548

(0.22) (1.01) (0.12) (0.17) (2.64) (0.35) (1.75) (0.48)
R2 0.9482** 0.8197 0.9623** 0.9007** 0.8406 0.6999 0.6647 0.7803**

Adjusted R2 0.9068 0.5793 0.9322 0.8834 0.628 0.3999 0.2178 0.7363
‘F’ value 22.9145 3.4105 31.9728 52.1886 3.9553 2.3329 1.4872 17.7593
Sbi 1.0422 0.1778 1.2558 0.9526 2.8735 0.6558 0.9835 0.8775
Sugarcane
Intercept 3.4452** -1.079 3.0424** 2.0802 2.4393** 2.1239 3.6067 2.7071

(1.39) (0.76) (0.92) (0.37) (0.46) (1.37) (0.33) (0.30)
Expenditure on seeds (`) 1.742 2.1518* 0.5895 1.2081 1.6732** 0.7053 1.0443** 0.7924

(0.49) (0.80) (0.37) (0.20) (0.41) (0.40) (0.19) (0.17)
Expenditure on fertilizers and manures (`) 0.3165 -0.805 0.1207 0.0164 0.3085* -0.1925 0.1711 0.2249*

(0.46) (0.46) (0.11) (0.11) (0.10) (0.35) (0.10) (0.10)
Expenditure on irrigation (`) 0.0169 -0.0016 -0.0014 -0.0054 -0.8933 0.0306 -0.2959 0.0447

(0.02) (0.27) (0.21) (0.02) (0.38) (0.19) (0.13) (0.10)
Expenditure on labour (`) -1.1537 0.2164 0.3083 -0.1031 -0.132 0.6192 0.0083* -0.0177

(0.79) (0.26) (0.23) (0.19) (0.07) (0.69) (0.09) (0.11)
R2 0.9865* 0.9887** 0.9803** 0.9675* 0.9976** 0.8845** 0.9926** 0.9767**

Adjusted R2 0.9597 0.9812 0.9732 0.9631 0.9958 0.8268 0.9897 0.9739
‘F’ value 36.8063 132.0206 137.286 216.3662 535.581 15.3304 338.8339 346.998
Sbi 0.9217 1.5616 0.925 1.116 0.9564 1.1626 0.9278 1.0443
Note:  Figures in parentheses are standard errors
* and ** indicates significance at 5 and 1 percent level

Resource use Efficiency
The Cobb- Douglas production function was

estimated to analyze resource use and productivity of
crops using survey method.
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Resource use efficiency in sorghum
The estimated production functions for sorghum

are presented in Table 2, for KCC holders, the elasticity
co-efficients of seed, irrigation and labours indicated that
one per cent increase in the expenditure result in increasing
the gross income by 0.80, 0.03 and 0.16 per cent
respectively. At the same time the increased use of
fertilizers and manures would decrease the returns from
sorghum (-0.04 percent) as farmers were overusing the
fertilizers and manures.

In the case of all farmers under non KCC category,
the elasticity co-efficients of seed, fertilizers and manures
and irrigation indicated that for every one per cent increase
in the expenditure on seed, fertilizers and irrigation
increasing the gross returns by 0.96, 0.34 and 0.03 per
cent respectively which implied that these resources were
underutilized. The increased use of labours would decrease
the gross return as its elasticity co-efficient was negative
(-0.15).
Resource use efficiency in sugar cane

The perusal of Table 2, revealed that for each
incremental use of all inputs simultaneously farmers would
get more than one per cent of gross returns in both KCC
and non KCC categories (increasing return to scale). The
elasticity co-efficients of seed and fertilizers and manures
indicated that for every one per cent increase in their
cost would result in increasing the gross returns as they
were underutilized.

In the case of irrigation and labours, the elasticity
coefficient indicated that one per cent increase in their
use would result in decreasing gross income as they were
over utilized by the farmers. In non KCC category, the
elasticity co-efficients of seed, fertilizers and manures,
and irrigation indicated that there was scope to increase
the net return by increased use of these resources. For
labour, it showed that every one per cent increase in its
cost would result in decreased gross return by 0.01
percent.

Marginal Value Product to Marginal Factor Cost in
Major Crops

The Cobb-Douglas function estimates and geometric
mean levels of inputs and out puts were used to find out
the marginal value product. The knowledge of the marginal
value products of resources is useful for arriving
economic level of resources to be used by comparing
them with the marginal factor cost. Maximum efficiency
of resources occurs when the ratio of marginal value
product to marginal factor cost is unity.

It was evident from Table 3, that the further
increased use of the seed in sorghum would bring high
return to all farmers under both the KCC and non KCC
as MVP-MFC ratio was positive and more than unity.
The farmers under KCC used fertilizers and manures and
irrigation more than optimally as they had easy access to
credit and other facilities. In contrast to this, the non
KCC further used the fertilizers and manures less than
optimum level due to the non-availability of credit at the
required time. Both the KCC and non KCC farmers were
not using the labours optimally.

As far as sugar cane was concerned for KCC
farmers, the irrigation and the labour were used more
than optimum level as MVP-MFC ratios were negative.
The ratio also revealed that the seed was used sub-
optimally by both the KCC and non KCC farmers which
led to decrease in profit from sugar cane. As far as
fertilizers and manures was concerned, farmers used the
resource below the optimum level.
CONCLUSIONS

In both the cases of sorghum and sugar cane crops
there is considerable difference of net return between
KCC holders and non KCC farmers, the KCC holders got
higher net return than those of non KCC farmers as they
were getting credit at right time. So it can be conclude
that the KCC scheme has contributed for increased net
returns from the per unit area. It was also evident that
the resources like seed, fertilizers etc. were over utilized

Table 3: Ratio of marginal value product to the marginal factor cost in major crops
(MVP/MFC)

Resources KCC holders Non KCC
Small Medium Large All Small Medium Large All

Sorghum
Seeds (`) 77.1 22.94 105.79 76.94 55.49 33.61 4.92 66.13
Fertilizer and manures (`) 1.86 2.56 -1.73 -0.61 17.45 -0.26 1.84 3.88
Irrigation (`) 0.01 8.57 0.09 0.5 -15.28 -0.11 -1.68 0.31
Labour (`) 1.14 -7.2 1.95 1.37 12.29 1.53 5.83 -0.93
Sugarcane
Seeds (`) 41.21 49.36 14.64 28.95 39.74 18.36 27.83 20.32
Fertilizer and manures (`) 3.32 -6.76 1.38 0.16 3.27 -2.3 2.03 2.6
Irrigation (`) 2.71 -0.09 -0.07 -0.35 -52.49 1.67 -16.08 2.48
Labour (`) -30.95 5.95 10.16 -3.07 -3.92 18.46 2.48 -0.59

Hile et al.: Economic impact of Kisan Credit Card Scheme in Western Maharashtra
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by the farmers which need rigorous education programme
for the farmers.
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ABSTRACT
Kisan Credit Card is a pioneering credit delivery innovation for providing adequate and timely credit to farmers under
single window, with flexible and simplified procedure, adopting whole farm approach. The purpose behind launching
this innovative product is to provide hassle free credit to farmers in there need. The process of financial reforms emphasised
on the need of evolving some novel credit interventions from the financial institutions to support the farmers. In this
backdrop, launching of Kisan Credit Cards (KCCs) in 1998-99 was one of the innovative credit delivery mechanisms
introduced in the country to promote financial inclusion. The introduction of modern technology in agriculture sector
has led to intensive use of inputs, resulting in manifold increase in the requirement of production credit. To increase the
flow of credit to agricultural and allied sectors from formal sources. It has been the constant endeavour of NABARD to
cover all the farmers under the KCC. About 1262 lakhs of Kisan Credit Cards have been issued up to end of 2012-13 by
the banks throughout the country and the overall cumulative sanctioned amount was `754230 crores. The commercial
banks have issued the total highest number (47 percent) of KCCs amongst the three agencies followed by co-operative
banks (38 percent) and followed by RRBs (14 percent).  Overall CAGR of total KCCs issued was 8.9 per cent and overall
CAGR of total amount sanctioned was 24.35 per cent. The KCC scheme has played a catalytic role in facilitating farming
and boosting farm income.
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Credit, NABARD, finance, innovation, Kisan Credit Card scheme, farmer
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INTRODUCTION
Agriculture is the backbone of the Indian economy,

with nearly 67 per cent of the population of the country
continuing to depend on it either directly or indirectly for
their livelihood (Kamble, 2009). Agricultural credit is one
of the vital inputs contributing to the success of all
agricultural development programmes. Therefore,
financing for agriculture is an important task because
credit is an input. In India, there is a well settled
institutional credit system to finance agriculture sector
especially to formers. But one of the major challenges
for credit institutions, in India, is to provide timely and
adequate credit. Therefore, Kisan Credit Card scheme
was started by Government of India, in consultation with
RBI and NABARD in 1998-99 to help farmer’s access

timely and adequate credit. Kisan Credit Card scheme
was a step towards facilitating the access to short term
credit for the farmers from the financial institutions to
meet their crop production requirements which includes
purchase of agriculture inputs like seeds, fertilizers,
pesticides, etc. (Kumar et al., 2011). Institutional credit
available to a large number of farmers, particularly small
and marginal farmers, continues to be a challenge to the
banking industry. Financing for agriculture has been a
gigantic task for banks, given the enormity of the credit
requirements on the one hand and vagaries of nature on
the other. To sustain the growth in agriculture credit plays
a crucial role. The scheme was conceived as a uniform
credit delivery mechanism, which aimed at provision of
adequate and timely supply of short-term credit to the
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farmers to meet their crop production requirements
(Kallur, 2005).

The KCC instrument would allow farmers to
purchase agriculture inputs such as seeds, fertilizers,
pesticides and also allow them to withdraw some cash
for meeting their other crop production related
requirements. Under the earlier system, disbursal of short-
term credit to agriculture was mostly through demand
loans, but some banks had adopted system similar to that
of cash credit, the facilities were, however, given for the
period of one year or less, which necessitated execution
of fresh documents each season. The withdrawals under
both the systems were permitted largely through debit
vouchers or through withdrawals from the saving
accounts where the cash components were credited. As
far as the ‘kind component’ is concerned, payments were
made through bankers’ cheques. As a result the
withdrawals were usually bunched at the beginning of
the crop season and the repayments at the end of season,
when the farmers were able to generate cash after
harvesting and marketing their produce (Bhaskaran,
2012). Kisan Credit Card is a pioneering credit delivery
innovation for providing adequate and timely credit to
farmers under single window, with flexible and simplified
procedure, adopting whole farm approach. The purpose
behind launching this innovative product is to provide
hassle free credit to farmers in there need. The study is
based on the following objectives:
i.  to study agency wise performance of Kisan Credit

Cards and
ii.  to study the progress of Kisan Credit Card scheme in

Karnataka
Features of Kisan Credit Card (KCC) Scheme
1. To meet the short term credit requirements  for

cultivation of crops
2. Post-harvest expenses
3. Produce marketing loan
4. Consumption requirements of farmer household
5. To meet investment credit (Bhatt ,2012)

Benefits of KCC Scheme for Banks
§ Reduction in transaction cost to the banks
§ Improvement in recycling of funds and better

recovery of loans
§ Better banker - Client relationships (Samantara,2010)
      Benefits of KCC scheme for farmers
§ Access to adequate and timely credit to farmers
§ Flexibility to draw cash and buy inputs
§ Assured availability of credit at any time enabling

reduced interest burden for the farmers
§ Sanction of the facility for 5 years subjected to annual

review and satisfactory operations and provision for
enhancement

§ Flexibility of drawing credit from a branch other than

the issuing branch at the discretion of the bank
(Sharma, 2005).

METHODOLOGY
The data used for the study is secondary in nature

and has been collected from RBI bulletin, annual reports
of RBI and Ministry of Finance, Government of India,
Report on trend and progress of banking in India, various
reputed journals, newspapers and websites of RBI,
NABARD (National Bank for Agricultural and Rural
Development).

The perusal of Table 1 provides information
regarding the agency-wise and period-wise progress of
Kisan Credit Card (KCC). From 1998-99 to 2012-13.
When the Scheme was initiated there were only 7.84 lakh
of KCC could be issued in the initial year and it progressed
consistently in subsequent years. Putting an emphasis on
increasing credit flow to the agricultural sector, NABARD
advised the banks to identify and cover all farmers
including defaulters, oral lessees, tenant farmers and share
croppers, who were left outside the hold of the KCC
scheme for any reason so that all farmers are covered
under the scheme. As a result of this there was a drastic
increase in the issue of cards in the year 1999-2000.
Further, banks were advised to issue KCCs in a hassle
free manner, extend crop loans only through KCCs and
renew them so as to ensure quality in operations which
resulted again in the increase in the number cards issued
in the year 2000-2001. In accordance with the
announcement in the Government of India budget 2001-
02, Personal Accident Insurance Scheme (PAIS) has been

Table 1: Agency-wise Kisan Credit Card issued in India
(No. of cards issued in lakhs)

Year Cooperative
banks

RRBs Commercial
Banks

Total

1998-98 1.55 0.06 6.22 7.83
1999-00 35.95 1.73 13.66 51.34
2000-01 56.14 6.48 23.9 86.52
2001-02 54.36 8.34 30.71 93.41
2002-03 45.79 9.64 27.00 82.43
2003-04 48.78 12.74 30.94 92.46
2004-05 35.56 17.29 43.96 96.81
2005-06 25.98 12.49 41.65 80.12
2006-07 22.98 14.06 48.08 85.12
2007-08 20.91 17.72 46.06 84.69
2008-09 13.44 14.14 58.34 85.92
2009-10 17.43 19.49 53.13 90.05
2010-11 37.88 13.42 42.18 93.48
2011-12 39.79 15.2 47.76 102.75
2012-13 26.91 20.48 82.43 129.82
Total 483.45 183.28 596.02 1262.75
KCC (%) 38.28 14.51 47.20 100
CAGR (%) 2.99 25.01 12.84 8.9
Source: www.indiastat.com
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introduced as a add-on benefit and all the Kisan Credit
Card holders would be insured for `50,000 at a nominal
premium of `15 per annum as agreed to by General
Insurance (Public Sector) Association, so this led the
scheme to become popular both amongst farmers and
bankers and as a result there was an increasing trend in
the issue of cards in 2001-2002. (Bhatt, 2012).

NABARD broadened the scheme by introducing
term loan financing in August 2004 and witnessed further
increase in the issue of cards. In addition to short-term
credit needs and term loans for agriculture and allied
activities, a certain component of loans through KCC also
covers consumption needs of the farmers. Keeping in
view, the Government of India’s emphasis on increasing
credit flow to the agriculture sector, it has been the
constant endeavour of NABARD to cover all the farmers
under the KCC. About 1262 lakhs of Kisan Credit Cards
have been issued up to end of 2011-12 by the banks
throughout the country and the overall cumulative
sanctioned amount was 754230 crores (Table 2).

that among the three agencies commercial banks 7723
(45 per cent) bears  highest card issued,   followed by
cooperative  bank 5,535 (33 per cent) and less in case of
regional rural bank 3,763 (22 per cent). The highest
growth rate noticed among agencies in the case
commercial bank 14.59 per cent fallowed by regional
rural bank 12.43 per cent and less in case of co-operative
bank 6.64 per cent. The average annual growth rate of
KCC in Karnataka is at 14.49 per cent. Findings were
consistent with the results obtained by (Bista et al., 2012).
CONCLUSIONS

The scheme is under implementation in the entire
country by the vast institutional credit framework
involving Commercial banks, RRBs and Cooperatives and
has received wide acceptability amongst bankers and
farmers. Government of India has been taken several steps
in context of agriculture credit. Kisan Credit Card is one
of them. In 1998, Kisan Credit Card scheme was
introduced for smoothly flow of agriculture credit. This
study gives a full fletched analysis on the data related to
the KCC and the study has brought to light certain
operational issues, mainly pertaining to the Agency-wise
and Period-wise progress of KCC and Kisan Credit Card
scheme - state-wise Progress. The results of this study
show that there is a significant increase in the number of
cards issued in each fiscal year by different agencies. So
it may therefore be concluded that the KCC has definitely
made dent in the horizontal growth of credit i.e. in terms
of coverage by the banking sector and the efficacy of
KCC is an efficient, timely and hassle free credit delivery
mechanism to agriculture. To expand the coverage of
borrowers under KCC, the scheme was extended to
borrowers by introducing insurance schemes and by
giving term loans.
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ANNEXURE-1
State/UT-wise details of Over-exploited Assessment Units (Dark Blocks) (including 'Critical' and 'Semi-critical'

assessment units in the country
States/
Union Territories

"Total No.
of assessed

units

Over-exploited       Critical Semi-critical

No. Percent No. Percent No. Percent

Andhra Pradesh 662 41 6 7 1 42 6
Telangana 448 42 9 8 2 55 12
Arunachal Pradesh 11 0 0 0 0 0 0
Assam 27 0 0 0 0 0 0
Bihar 553 0 0 0 0 11 2
Chattisgarh 146 1 1 2 1 18 12
Delhi 27 18 67 2 7 5 19
Goa 20 0 0 0 0 0 0
Gujarat 223 24 11 5 2 13 6
Haryana 116 71 61 15 13 7 6
Himachal Pradesh 8 1 13 2 25 0 0
Jammu & Kashmir 14 0 0 0 0 0 0
Jharkhand 210 6 3 0 0 5 2
Karnataka 270 63 23 21 8 34 13
Kerala 152 1 1 2 1 23 15
Madhya Pradesh 313 24 8 4 1 67 21
Maharashtra 353 10 3 2 1 16 5
Manipur 8 0 0 0 0 0 0
Meghalaya 7 0 0 0 0 0 0
Mizoram 22 0 0 0 0 0 0
Nagaland 8 0 0 0 0 0 0
Odisha 314 0 0 0 0 0 0
Punjab 138 110 80 4 3 2 1
Rajasthan 243 172 71 24 10 20 8
Sikkim 4 0 0 0 0 0 0
Tamil Nadu 1129 374 33 48 4 253 21
Tripura 39 0 0 0 0 0 0
Uttar Pradesh 820 111 14 68 8 82 10
Uttarakhand 18 0 0 2 11 5 28
West Bengal 271 0 0 1
Total (States) 6554 1069 16 217 3 693 11
Andaman & Nicobar 36 0 0 0 0 0 0
Chandigarh 1 0 0 0 0 0 0
Dadra & Nagar Haveli 1 0 0 0 0 0 0
Daman & Diu 2 1 50 0 0 1 50
Lakshadweep 9 0 0 0 0 3 33
Puducherry 4 1 25 0 0 0 0
Total (UTs) 53 2 4 0 0 4 8
Grand total 6607 1071 16 217 3 697 11
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INTRODUCTION
Indebtedness means an obligation to pay money to

another party. In rural India the poor farmers and wage
labors etc. when are unable to repay a loan and accumulate
it, gives rise to the problem of rural indebtedness. Rural
indebtedness is an indicator of the weak financial
infrastructure of our country, which includes inability of
our economic system to reach to the needy farmers,
landless people in the villages and the agricultural wage
labourers. Rural indebtedness has always been a major
social and economic issue in India. Despite the tremendous
expansion of the banking network and the growth of
institutional credit for agriculture, the severity of
agricultural indebtedness persists. The distress of the
farmers has been aggravated by the decline in earnings
from agricultural operations, the cost of inputs, the
commercialization of agriculture and the dependence on
moneylenders (Chauhan & Sajjad, 2012).

Within the given institutional structure of the Indian
society it is felt that a cure for indebtedness is extremely
difficult, if not impossible. It is so because poverty,
coupled with unequal distribution of economic resources,
breeds indebtedness, which in turn, consolidates the
causes of poverty and distributional injustice. We must
note that the problem of rural indebtedness is not
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The study aims to analyze the consequences of indebtedness and causal factors behind it. The major factors that lead to
indebtedness are the instability in food grain production, net returns and the high cost of cultivation. The agricultural
developed States are characterized by high incidence of indebtedness. Most of the indebted farmers belong to the small
and marginal categories but the states where the degree of commercialization is high, the incidence of indebtedness is
found high among the semi-medium and medium farmers. The present agricultural credit system is awful and the farmers
are not getting the appropriate price for their produce. This situation demands urgent attention of the government, policy
makers and planners to save the farmers from committing suicide and to re-boost the agricultural economy of the country.

Keyword
Indebtedness, agricultural credit, causes of indebtness, suicide

JEL Codes
C81, Q01, Q18

sociological, economic or political problem in isolation; it
is a serious and crucial problem that has its roots in the
social, political and economic texture of the society (Mitra
et al., 2007).

The reasons for indebtedness amongst farmers are
many and one of the most important reasons is that
farmers are not getting enough remuneration for their
produce. This could possibly be because of a sharp
deceleration in the growth of prices of many agricultural
commodities and increase in the cost of cultivation after
the introduction of reforms (Rao and Suri, 2006). Also
the uncertainty of weather as well as dependence on
borrowed credit from an informal moneylender is also
another reason to add on. A direct outcome of the squeeze
in farm incomes and dwindling employment opportunities
has been a phenomenal rise in the level of indebtedness
within the peasantry.
Causes of Indebtedness
Poverty

Poverty is perhaps a major cause for rural
indebtedness. The low level of rural incomes, the
uncertain and primitive farming of small landholdings
makes it impossible to meet the needs required for their
living. Often, the rural people take debts to meet these
needs.



210

Indian J Econ Dev 12 (2): 2016 (April-June)

The basic cause of the rural indebtedness in India is
the extreme poverty of the farmers. The farmers being
poor have to borrow for various purposes. Sometimes,
the crops fail because of the failure of monsoons, or
because of floods etc. They have to purchase seeds,
implements, cattle etc. and since they have no past savings
to draw upon, they are forced to borrow. Just as poverty
forces him to borrow, it is his poverty again which forces
him to have so little for paying off his debt (Pujari, 2011).
Ancestral/Inherited Debt

Most of the rural debts of the present day are
inherited from the past and which increases with the
passage of time. An inheritor is liable to the repayment of
the debt only to the extent of the property inherited by
him. Despite law, the rural people continue to repay the
debts of their forefathers, as they are not fully conversant
with law as they are illiterate. As these people are bound
by the traditions and values they regard it as their sacred
social duty to repay the debts of their forefathers. Such
increasing debt is passed on from one generation to another
making its repayment increasingly difficult, whenever it
is passed on. Thus, the Royal Commission has rightly
stated that the Indian farmer ‘is born in debt, lives in debt
and dies in debt’ (Gill, 2005).
Social and Religious Needs

Villagers are mostly bound by the social traditions
and customs, which are considered to be sacred and had
to be performed. Some of these ceremonies are marriage,
births, deaths, religious occasions, etc. The expenditure
is usually very high for the performance of these
ceremonies. In order to meet these needs, the villagers
take loans. As their incomes are not sufficient enough,
they are not able to repay these loans. Thus, they remain
unpaid and increase with the passage of time (Chauhan
and Sajjad, 2012).
Litigation

Generally, the agriculturists in India are involved in
various kinds of disputes related to land, property, intra-
family disputes, inter-family disputes, and disputes over
boundary lines, theft of crops, and division of ancestral
lands etc., which force them to go to a court of law.
Often, they view it important to win the case as it is
related to the family prestige and honour. Such litigations
involve heavy expenditure and time. In order to meet these
needs, the agriculturists take loans that they are not able
to repay and are caught into indebtedness (Pujari, 2011).
Backwardness of Agriculture

Indian agriculture is an uncertain business. It virtually
depends on unreliable rains for the supply of water. If
there are no rains or untimely rains, the entire crop is lost
and the credit invested in the agriculture goes waste. As
a result, the loan taken for the productive purposes also
becomes a burden, leading to indebtedness of the farmers

(Ahlawat, 2003).
Excessive Burden of Land Revenue and Rent

Land revenue, where it is levied by the government
in some states and the rent payable to the landowners is
becoming excessive burden on small farmers. In order to
pay these land revenue, mid-rent, the farmers take loan.
Sometimes, the farmers have to pay these rents and land
revenues even during the floods and drought. This make
the farmers run into debts (Singh and Sangeeta, 2010).
Ease of taking loan from money lenders

Institutional agencies have fixed hours and stipulate
that some formalities should be observed before the loans
are sanctioned and then paid. On the other hand, a money
lender has been easily approachable even at odd hours.
This encourages borrowing (Singh and Sangeeta, 2010).
Small sized holdings

Approximately 72.6 per cent of the operational
holdings in India are less than 5 acres in size. When the
holdings are small, modernization of agriculture becomes
impossible. The cultivation ceases to be economical even
in the best of years and the yield from land becomes
insufficient for the maintenance of the farmer and his
family. On account of this reason the farmer incurs debt
(Ahlawat, 2003).
Extravagant expenditure

Being bound to customs and tradition, the ruralites
consider the expenses on the occasion for marriage, birth,
death, and caste dinners on auspicious occasions and on
some religious observance as unavoidable. Being poor,
they have no reserve to fall back upon. This makes them
to borrow. They borrow at least for two reasons. In the
first place, if they do not spend on these occasions, their
image in the public eyes will be tarnished. Secondly, they
have ambition to excel others in pomp and grandeur
(Ahlawat, 2003).
Defective Money Lending System

The village money lending system is very much
defective. The sole aim of the moneylenders is to extract
the maximum from the farmers. The moneylenders make
wrong entries in their account books, charge very high
interest rates and extract high prices for the goods they
sell to the farmers but purchase the farmers produce at
very low prices. In course of time, as the amount debt
increases, the moneylenders are much interested in seizing
the farmers’ lands, and other valuable assets than the
debt being repaid by the farmers. Thus, the farmers are
trapped in the hands of the moneylenders (Pujari, 2011).
High rates of interest

The high rates of interest also compel the cultivators
to borrow. The rates vary from state to state but due to
the poor economic condition of the peasants, the interest
accumulates every year. Quite often it is extremely difficult
to clear up even interest charges alone. The Bombay
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Banking Committee rightly observes that the agriculturist”
are not who repays too little, he often repays too much.
It is the high rate of interest and the malpractices followed
by the money-lenders that tend to perpetuate his
indebtedness (Ahlawat, 2003).
Addiction to drinking

Drinking leads to rural indebtedness in two ways.
In the first place, it gives rise to a number of quarrels and
crimes resulting in litigation. Litigation as all of us know
entails unnecessary expenditure. Secondly, drinking is
itself an expensive habit and a good share of the peasant’s
income is spent for drinking (Ahlawat, 2003).
Inadequate infrastructural facilities and institutional
arrangements

Inadequate infrastructural facilities stand in the way
of improving the economic condition of the farmer. Due
to inadequate marketing facilities, he has no other
alternative but to sell away the produce immediately after
harvest at the unreasonable prices. The heavy
indebtedness of the farmer also makes it difficult for him
to store the produce for sale on favourable terms at a
later date (Singh and Sangeeta, 2010).
MAJOR CONSEQUENCES
Economic Consequences

As the farmer is deprived of the substantial part of
his produce in clearing the debts, payment of interests
and principal amounts, he loses interest in agricultural
production. This leads to low agricultural production and
income. The farmer is forced to sell all his produce to
the moneylender and he is deprived of selling his produce
in the open market and obtaining the prices of the market.
Such a situation adversely affects the inducement for
work and agricultural production of the farmer (Mitra et
al., 2007).

The trade between the moneylender and the farmer
is always beneficial to the moneylender. The farmer is
priced heavily for what he purchases and receives little
for what he sells to the moneylender. Thus, such trade
leads to loss of a substantial part of his income. In the
process of obtaining loans, payment of interest and
repayment of principal to the moneylender, the farmer
often loses his land, as he is not able to repay the loan. As
a result, the farmer, the owner of the land, becomes a
landless labourer (Vandana, 2007).
Social Consequences

The relations between the moneylenders and the
farmers become venomous and poisoned the social life.
Therefore, the social groups get divided into two classes-
the exploiting class and the exploited class. Due to the
loss of land, the farmer feels deprived and pushed down
in the social hierarchy. Land ownership gets concentrated
in few hands, which builds up tensions between the
moneylenders and farmers.

As the farmers lose their lands, they have to render
services to the farmer. Their self- respect is lost as they
become slaves. Though there are many laws to protect
them, they are difficult to enforce where the farmers are
illiterate or do not have enough resources to go to the
courts (Mitra et al., 2007). On the other hand in order to
pay the debt and also to make both their ends meet, they
have to work extra hard. They work hard to repay the
loans which sometimes tell upon their health. They also
cannot afford to have medical facilities for themselves
and for their children. They cannot have any nourishing
diet. All these lead to the lowering of their health standards
(Heikki and Turunen, 2014).This extra hard work tells
roughly on their health and sometimes brings about pre
mature death.
Political Consequences

The indebted farmers are treated by the
moneylenders as mere commodities of votes. The
moneylenders use these farmers as their private property.
As their economic position is not sound, they do not
have a political status of their own. Their political
participation is completely dominated by the
moneylenders who use them for their own political
advantages. To free themselves from the clutches of the
moneylenders, farmers indulge in illegal means to repay
loans. The moneylenders in their attempts to drag and
squeeze the farmers indulge into all kinds of illegal
practices and poison the political atmosphere of the
villages. Thus, the rural indebtedness adversely affects
all the aspects of rural life. It hampers the agricultural
production and rural economy, reduces the farmer to a
landless labourer and poisons the social and economic
life of the rural people (Vandana, 2007).
Psychological frustration

Since the village people in spite of hard labour are
neither able to repay the loan nor they able to improve
their economic condition. This has an adverse effect on
their mental set up a get frustrated. This frustration in
it’s from has an adverse effect on the health of the farmers.
All these things put together create further complications
for the village people. Then, ultimately they go for suicides.
According to their psychological frustration, farmer only
seeks to choose the path of committing suicide (Mitra et
al., 2007).
CONCLUSIONS

Indebtedness as a whole is not a major problem in
India, but suicides of farmers due to indebtedness is a
relatively new phenomenon. This heavy indebtedness is
not an overnight phenomenon that has occurred suddenly.
It has its roots in the credit policy that has been followed
over a number of years. The indebtedness itself results
from a mismatch in the cost of production, the support
price and the market price that the cultivators are receiving

Sidhu and Rampal: Causes and Consequences of Indebtedness: A Brief Review
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at the end of every cropping cycle. Heavy indebtedness
is spreading across the landholding patterns. In that
context, the small and the medium-sized cultivator is the
most affected of the lot, though the large land holder in
the rain- fed areas of the states, too, is coming under
strain. In the context of availability of credit, private
money lending remains the single largest source of credit
to small and marginal farmers. This is so because the
banking sector is fast moving out of the credit delivery
mechanism. The surge in farmers’ suicides, which is
symptomatic of a larger agrarian crisis, seems to be
spreading. Without adequate safeguards, the farmer will
require more and more credit that will lead him to a
quagmire of indebtedness. Policy interventions should
independently address all possible risks: income shortfalls,
crop loss (weather, pests, theft, fire or spurious quality
of seeds and other inputs), price shocks, increasing input
costs and resultant indebtedness. Availability of affordable
credit requires revitalization of the rural credit market.
There is also a strong case for regulating and monitoring
the functioning of non-institutional sources of credit. The
functioning and lending procedure of the commercial
banks and cooperatives should be improved. The
cooperative societies/ entrepreneurs should be encouraged
to provide loans to farmers for heavy machinery strictly
on economic feasibility.
Remedies to the Problem of Rural Indebtedness

The problem of rural indebtedness has two aspects
and, therefore, the solutions are also two fold. In the
first instance, measures may be devised for cancelling
old debts. Secondly, measures should be devised to see
that fresh borrowing is limited to the minimum necessary
and to the productive type. At the same time it is necessary
to control the money-lender and regulate his activities
a) Settlement of old debt - Most State Govt. and Union
Territories has enacted appropriate legislation to scale
down the debts of small farmers and to discharge non/
institutional debt of weaker sections like landless labourers
and rural artisans. In most States, legislation exists for
compulsory reduction of ancestral debt and in few cases,
even for the liquidation. The difficulty with such legislation
is that the farmers and the landless labourers may not
take-advantage, either because they are ignorant of such
legislation or because they are afraid of the money-lender.
b) Reduce dependence on money lender - In order to
reduce the dependence of the rural people on local money-
lenders, the network of institutional credit structure,
comprising cooperatives, commercial banks and RRBs,
is being rapidly expanded throughout the country to
provide timely and adequate credit support to the small
farmers and artisans.
c) Control of new loans - It is not sufficient to help in
the settlement of old debts. It is necessary to see that the

farmers resort to borrowing only for the most essential
and productive purposes. Non- productive loans should
be avoided.

Social and religions functions from an important part
of the life of our villages. The expenditure in connection
with them cannot be eliminated so easily by advising
farmers. Actually some institutional finance should be
arranged for this purpose.
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ABSTRACT
The agricultural development model of Punjab was based on a set of measures aimed at technological up-gradation of
traditional modes of production. Though, the state agriculture has become highly mechanized with ample availability of
resources, there is a need to analyse the use efficiency of the same. The present paper, based on 225 farm holdings for
different categories of farmers spread over three zones for the period 2012-13, exhibits that the agricultural resources like
family labour, tractors, electric motors, diesel engines were surplus in the state agriculture. The family labour was utilized
to the extent of 57.70 per cent, while electric motors, tractors and diesel engines were utilized to the extent of 85.07, 32.70
and 7.47 per cent, respectively. For comprehensive, rapid growth, profitable and sustainable development of agrarian
sector, optimum utilization of the existing resources is a pre-requisite and thus there is a need to manage the use of
resources efficiently.
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INTRODUCTION
Indian economy, one of the fastest growing

economies of the world, faces various hick-ups both at
the national and international front due to skewed
structural changes and policy measures. With the fast
progressing tertiary sector, the vital role of agriculture
as the backbone of this progress cannot be ignored.
Though the contribution of this sector to national gross
domestic product lags behind the other sectors but it
acts as the main source of employment for the masses.
With the dawn of the green revolution, the foreign
dependency of the country for food reduced drastically
so much so that the country became food surplus. The
state of Punjab has been the pioneer in this revolution
and is of national importance as it is also known as the
food basket of India. The farmers of this state, by
modernizing farming and applying innovative methods
of farming, have set an example for other states of the
country.  The state economy has made remarkable
progress since the adoption of modern technology. This
has led to major changes in the structure of the economy
but in the process has brought about a new set of

problems and issues (Sidhu, 2005). Over a period of time
the so called prosperous farmers are seen to be struggling
since farming is not a very lucrative occupation any
longer. The agricultural sector of the country is exhibiting
creeping growth rate. One of the prime concerns which
is often highlighted by various economists is that the need
of the hour is to reduce cost of production, and improve
quality of agricultural produce so as to meet the
international standards (Shekhar and Bhatt, 2014). A few
steps in this direction would be to minimize the cost of
every single factor contributing towards the total cost,
efficient use of the given resources to maximize
productivity and careful decisions regarding long term
investments such as land, building and farm machines.
Hence, the agricultural strategies need to be based on the
time-tested principles of business management and
entrepreneurship to make agriculture rise beyond the level
of subsistence and to become a profitable venture (Sharma
et al., 1998).

Empirical studies have highlighted the production
and productivity trends in Indian agriculture since
independence, with special reference to resource use
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efficiency as it is one of the major deciding factors of
agricultural productivity. The resources used in agriculture
are varied like, manure and fertilizers, irrigational facilities,
manpower, seeds, bullock labour, working capital, farm
implements & machinery and crop protection measures
etc. The pace of economic progress of the farmers varies
directly with the efficient utilization of these resources at
their command. However, the access and availability of
these resources is not uniform throughout the county
(Murugasamy and Veerachamy, 2012).

The agricultural development model of Punjab was
based on a set of measures aimed at technological up-
gradation of traditional modes of production along with a
set of compatible social and institutional changes. As a
result, the state agriculture has become highly mechanized
as the number of tractors, diesel engines, electric motors
and threshers, etc. has increased (Singh et al., 2013). In
terms of gross cropped area, Punjab has the highest
number of tractors (4.25 lakh) in the country (Singh et
al., 2013). It is often believed that it is viable to own and
use tractors and other large farm equipment on larger
farm lands as compared to the smaller ones. In Punjab
about 34 per cent of the total operational land holdings
are small in size (Anonymous, 2014). Hence, the
magnitude and capacity utilization of these resources
becomes a matter to mull over. It is commonly said that
state agriculture is facing crisis due to over mechanization.
Keeping these issues in view, the present paper attempts
to analyse the availability and utilization pattern of
agricultural resources, particularly human resources,
tractors, electric motors and diesel engines in different
agro-climatic zones of the Punjab state and also to work
out excess capacity of these resources, if any, over
different farm size holdings in the state.
RESEARCH METHODOLOGY

The study is based on secondary data from the
scheme “A study into the economics of farming and the
pattern of income and expenditure distribution in the
Punjab agriculture” for the year 2012-13 (Singh et al.,
2014). This scheme caters to various aspects of Punjab
agriculture and collects data with cost accounting method
through a vast network of agricultural sub-inspectors
from different agro-climatic zones of the state. To fulfill
the desired objectives of the study, 9 blocks comprising
2 from the Zone-I, 4 from the Zone-II and 3 from the
Zone-III, were selected. One village was selected from
each selected blocks and 25 farm holdings were selected
from each village. Hence, 225 holdings were selected for
the study. The classification of size categories of farms
adopted for this study was on the pattern adopted for
conducting All India Agricultural Census which includes
marginal (<1 ha), small  (1-2 ha), semi-medium (2-4 ha),
medium (4-6 ha) and large  (>6 ha). On the whole, 36

marginal, 50 small, 69 semi-medium, 31 medium and 39
large farm holdings were selected for a detailed analysis.
RESULTSAND DISCUSSION
Availability of Family Labour in Punjab Agriculture

In order to examine the average number of family
workers available for agricultural purposes, females and
working children of the farm families were converted
into equivalent adult male units by using the approximate
weighing procedure. One woman was considered
equivalent to three-fourth of a man and a child below 15
years to half of a man.  As seen from Table 1, it is observed
that an average farm family in the state had 1.69 family
workers available for agricultural purposes throughout
the year. The zone-wise analysis showed that the highest
number of average family workers was in Zone-III (2.13
family workers) of the state, which was followed by
Zone-II and I with 1.59 and 1.24 workers, respectively.
As far as size-wise position was concerned, the average
number of family workers for agricultural purposes
increased with the increase in the size of the farm, thus
revealing a direct relationship with the farm size.

In terms of magnitude, the average number of
workers recorded was 1.25 on marginal farms followed
by small, semi-medium, medium and large farms with
1.54, 1.62, 1.90 and 2.26 workers, respectively.  The
joint family system to a greater degree in Zone-III and
particularly on large farms may probably be responsible
for the situation. The inter-zonal analysis in this respect
was found to be quite consistent with the state level
observations.
Table 1: Availability of family workers in Punjab

(Number)
Farm category Zone-I Zone-II Zone-III Overall
Marginal 1.08 1.38 1.27 1.25
Small 1.12 1.45 2.14 1.54
Semi-medium 1.21 1.42 2.17 1.62
Medium 1.50 1.62 2.45 1.90
Large 2.00 2.16 2.44 2.26
Average 1.24 1.59 2.13 1.69

Employment of Human Labour in Crop Farming
Human labour employment is a vital issue that cannot

be undermined in any way in agricultural development.
The pattern and magnitude of total human labour employed
in crop farming in Punjab reveals that an average farm
employs total labour to the extent of about 264 man days
per annum in crop farming (Table 2).  Of this total
employment, about 143 man days were of family labour
and the rest about 121 man days were of hired human
labour.  Of the hired labour, about 28 man days are shared
by permanently hired labour and 93 man days by casual
hired labour. The zone-wise picture reveals that the highest
employment of human labour per annum is in Zone-III
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with about 366 man days, followed by Zones-II and I
with 197 and 157 man days, respectively.  Out of total
employment, the family labour employed in crop farming
was the lowest in Zone-I with about 68 man days and
the highest in Zone-III with 200 man days per farm per
annum.

The size wise analysis relating to an average farm
employment of human labour in crop production reveals
a direct relationship between labour use and the farm
size.  Its magnitude recorded was in the range of 65 man
days on marginal farms to 560 man days annually on
large farms. So far as the pattern of employment of both
family and hired labour according to size was concerned,

it was quite consistent with the state level observations
revealing a higher proportion of hired labour in comparison
to family labour on large farms.
Employment of Human Labour in Animal Husbandry

No doubt, animal husbandry needs skilled labour
for which family labour is the major source, yet the large
farms employ hired labour along with family labour in
this enterprise.  Therefore, the analysis of this aspect
along with family labour was also carried out and the
results so obtained for employment of both family and
hired labour are incorporated in Table 3. An average farm
holding employs about 249 man days annually in the state,

out of which about 181 man days were provided by family
labour and the remaining about 68 man days were
employed by hired labour.  The zone wise picture reveals
the highest magnitude of employment in this enterprise
was 283 man days in Zone-III and the lowest of 209
man days in Zone-II of the state.  Family labour use was
the highest to the extent of 193 man days in Zone-III,
followed by Zones-I and II with 191 and 159 man days,
respectively.  The extent of hired labour was the highest
with 95 man days in zone III and the lowest with 38 man
days in Zone-I. This trend indicates that the dairy
enterprise involves a substantial portion of family labour.

The size-wise analysis revealed a direct relationship
of hired labour employed in animal husbandry with the
farm size.  On marginal farms, no hired human labour
was used for animal husbandry while it was about 11
man days on small farms. However, its employment on
semi-medium farms was about 20 man days annually
whereas in case of medium and large farms, it was about
57 and 121 man days, respectively. Basically, it is the
dairy sector which generates the employment
opportunities for small and marginal farmers.

Table 2: Employment of human labour in crop cultivation
in Punjab

(Man days/annum/farm)
Farm
category

Labour
used

Zone-I Zone-II Zone-III Overall

Margnal Family 32.96 40.47 64.86 47.45
Permanent - - - -
Casual 14.51 10.60 25.30 17.62
Total 47.47 51.07 90.16 65.07

Small Family 45.94 76.54 122.56 86.07
Permanent - 0.64 1.33 0.72
Casual 53.66 24.57 51.57 45.22
Total 99.60 101.75 175.46 132.01

Semi-medium Family 92.61 117.26 203.65 151.07
Permanent - 2.87 24.35 11.94
Casual 125.78 51.58 94.96 86.13
Total 218.39 171.71 322.96 249.14

Medium Family 104.96 109.59 299.35 188.57
Permanent - 33.49 72.11 45.36
Casual 169.91 89.70 163.13 130.84
Total 274.87 232.78 534.59 364.77

Large Family 139.21 208.83 300.26 250.91
Permanent - 55.84 156.95 104.55
Casual 247.66 136.38 242.75 205.07
Total 386.87 401.05 699.96 560.53

Overall Family 68.08 115.62 199.92 142.52
Permanent - 17.70 50.16 28.19
Casual 89.28 64.38 116.00 92.85
Total 157.36 197.70 366.08 263.56

Table 3: Employme nt of human labour in animal
husbandry in Punjab

(Man days/annum/farm)
Farm
category

Type of
labour

Zone-I Zone-II Zone-III Overall

Margnal Family 125.30 132.00 170.80 142.70
Hired - - - -
Total 125.30 132.00 170.80 142.70

Small Family 152.50 170.67 215.30 180.49
Hired - 15.00 18.75 11.16
Total 152.50 185.67 234.05 191.65

Semi-medium Family 255.40 157.10 203.00 205.17
Hired - 27.55 21.50 19.62
Total 255.40 184.65 224.50 224.79

Medium Family 213.34 125.16 202.19 180.23
Hired - 67.21 68.04 56.86
Total 213.34 192.37 270.23 237.09

Large Family 366.36 212.16 154.60 243.87
Hired - 90.18 270.54 120.74
Total 366.36 302.34 425.14 364.61

Overall Family 191.02 159.42 193.18 181.21
Hired 38.15 49.98 94.70 67.80
Total 229.17 209.40 283.20 249.01

Utilisation of Family Labour in Punjab Agriculture
It is commonly believed that farm family labour is

surplus on the Punjab farms despite of the fact that a
large magnitude of hired labour employment has taken
place in the state agriculture.  Therefore, it is important
to examine the extent to which labour force remains
unutilized in light of its availability throughout the year.

As seen from Table 4, it is clear that 42.30 per cent

Singh et al.: Employment of different resources in Punjab agriculture
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of the total family labour available for agricultural purposes
remains unutilized in the state.  The lowest magnitude of
unutilized family labour was recorded over medium farms
with 40.98 per cent of its availability whereas the highest
was 58.11 per cent on marginal farms. By and large, an
inverse relationship was observed between farm sizes and
unutilized family labour.  The small size of holding in case
of marginal and small farmers was responsible for the
highest magnitude of unutilized family labour. On the other
hand, joint family system and voluntary avoidance to work
on farm was the key determinant of unutilized family
labour in case of large farmers.
Use of Tractor Power in Punjab Agriculture

Tractor power is widely used in Punjab agriculture.
It is used in such a way that all the bullock power even
on small farms has been replaced by tractor power (Singh,
et al, 2013). Various empirical studies have highlighted
the fact that the costly capital, like tractors, is underutilized

Table 4: Availability and utilization of family labour in
Punjab

(Man days/annum/farm)
Size group Available

labour
labour

employed*
unutilised

labour
Marginal 450 191 265

(41.89) (58.11)
Small 562 286 276

(50.89) (49.11)
Semi-medium 591 340 251

(57.33) (42.47)
Medium 693 409 284

(59.02) (40.98)
Large 832 487 345

(58.33) (41.47)
Overall 617 356 261

(57.70) (42.30)
* Crop plus animal husbandry
Figures in the parentheses indicate percentage to the available
labour

than its recommended level of utilization during an
agricultural year (Kumar and Singh, 2010). However, the
use of tractor power in agriculture is related to the farm
operations which are of short span during the year but
during the peak season of tractor use, it may depict some
different picture.

An overview of the utilization pattern of tractor
power in Punjab agriculture during the whole of the year
is evaluated in Table 5. The economic and physical
threshold level of tractor use has been worked out by
agricultural experts by considering its normal utilization
up to 1000 hours per annum for tractor of 25 HP. As
seen from the table, it is clear that an average farm owning
tractor utilized tractor services to the extent of 32.70 per
cent of its normal use required indicating that this costly

Table 5: Availability and utilisation of total tractors on
the selected farms in Punjab

(Hr/annum)
Category Tractor

power
Zone I Zone II Zone III Overall

Marginal Available 0 1400 6280 7680
Utilized 0 945 768 1713

(67.50) (12.23) (22.30)
Small Available 4200 1800 11720 17720

Utilized 1727 2408 3231 7366
(41.12) (133.78) (27.57) (41.57)

Semi-medium Available 8640 23400 32320 65680
Utilized 3638 3033 3599 10270

(44.15) (12.95) (11.14) (15.64)
Medium Available 4600 21540 22440 48580

Utilized 6414 3424 4794 14632
(139.43) (15.90) (21.36) (30.12)

Large Available 6480.00 25000.00 37360.00 68840.00
Utilized 8910 6421 18301 33632

(137.50) (25.68) (48.98) (48.86)
Overall Available 23520 73140 110120 206780

Utilized 20689 16231 30693 67613
(87.96) (22.19) (27.87) (32.70)

Figures in the parentheses indicate percentage to the total availability

capital remains idle for about 67.30 per cent of its normal
required use.  The region wise analysis indicates the highest
extent of tractor utilization to the tune of 87.96 per cent
was in zone I, followed by Zone-III and II with 27.87
per cent and 22.19 per cent, respectively. The high
utilization of tractors in zone I is due to more extensive
hiring out of these by the farmers. The size-wise analysis
of this aspect reveals that the tractor use varies directly
with the size of the farm.  Its magnitude of utilization
was recorded 22.30 on marginal farms, 41.57 per cent
on small farms, 15.64 per cent on semi-medium farms,
30.12 per cent on medium farms and 48.86 per cent on
large farms.
Use of Electric Motors

If the simultaneous development of irrigation
facilities through tube wells had not taken place in Punjab,
the agricultural growth would not have been as fast as it
was during the last two decades. A revolution in exploiting
the underground water has taken place in the past, which
has had major impact on the cropping pattern. Electric
motor is widely used in Punjab agriculture, particularly
for paddy cultivation. Irrigation cost is one of the main
components of cost of cultivation in wheat-paddy rotation.
Therefore, it is always argued that the electricity supply
for agricultural purposes should be subsidized or be
provided free of cost to the farmers. On the other hand,
it is commonly debated that flat rate system or free
supply of electric power in the agriculture has led to
reckless utilization of electricity in the state. In the present
study, the utilization pattern of electric motor has been
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examined. As seen from Table 6, an average farm in the
study area utilizes electric motor to the extent of 85.07
per cent of its availability of 1000 hours in the year.

The zone-wise analysis reveals that the highest use
of electric motor was in zone II with 113.98 per cent
followed by Zones-I and III with 57.14 and 45.83 per
cent, respectively.  So far as the size-wise analysis was
concerned, underutilization of electric motor was
witnessed on smaller farms whereas larger farms made
the optimum utilization of this equipment.  The highest
utilization recorded was 116.10 per cent on large farms
whereas minimum utilization was 36.83 per cent on
marginal farms.  Thus, analysis shows that there is excess
capacity in respect of electric motor as the utilization is
below the recommended level on marginal as well as small
farms in the state.
Use of diesel engines

Diesel engine is commonly used on Punjab farms
as an alternative source of power generation. Its
importance increases during peak load period for irrigating
the crops particularly in paddy fields when power-cuts
is a frequent phenomenon. In order to work out excess
capacity of diesel engines available with the farmers, the
information about utilization in the light of its availability
has been given in Table 7. It is evident that an average
farm holding in the state used diesel engine to the extent
of just 7.47 per cent of its availability. The region wise
analysis indicates that the lowest use was in zone II with
5.05 per cent and the highest in Zone-III with 9.14 per
cent of its availability. However, the utilization capacity

increased with the increase in the farm size.  Marginal
farmers use diesel engine for just 2.83 per cent of its
availability, which was followed by small, semi-medium,
medium and large farms with 1.43, 4.49, 6.76, and 19.19
per cent of their availability, respectively.

Thus, it emerged from the analysis that the costly
diesel engine equipment is lying idle for more than three-
fourth of its availability in the Punjab state.  Basically,

Table 6: Total availability and utilisation of electric motor in Punjab
(Hr/annum/farm)

Category Electric motor Zone I Zone II Zone III Overall
Marginal Available - 5738 11245 8621

Utilised - 2172 4039 3175
(37.85) (35.92) (36.83)

Small Available - 7135 12375 10005
Utilised - 5455 2419 4528

(76.46) (19.55) (45.26)
Semi-medium Available 7080 6256 10539 8039

Utilised 3626 6455 3524 5803
(51.21) (103.18) (33.45) (72.19)

Medium Available 8500 7480 9891 8346
Utilised 3960 9882 7005 9265

(46.59) (132.11) (70.82) (111.01)
Large Available 12750 9600 10109 9864

Utilised 9090 15519 6728 11452
(71.29) (161.65) (66.55) (116.10)

Overall Available 9206 7509 10756 8810
Utilised 5260 8559 4930 7495

(57.14) (113.98) (45.83) (85.07)
Figures in the parentheses indicate percentage to the total availability

Table 7: Total availability and utilization of diesel engine
in Punjab

(Hr/annum/farm)
Category Diesel

Engine
Zone-I Zone-II Zone-III Overall

Marginal Available 5950 7055 6800 6604
Utilised 118 281 116 187

(1.98) (3.98) (1.71) (2.83)
Small Available 4318 69.54 6426 6220

Utilised 86 119 67 89
(1.99) (1.71) (1.04) (1.43)

Semi-medium Available 5950 6550 6664 6575
Utilised 898 113 308 295

(15.19) (1.73) (4.62) (4.49)
Medium Available 5950 6048 5889 5964

Utilised 525 220 534 403
(8.82) (3.64) (19.07) (6.76)

Large Available 5100 7316 5950 6408
Utilised 1284 984 1327 1230

(25.17) (13.45) (122.30) (19.19)
Overall Available 5376 6732 6315 6454

Utilised 445 340 577 482
(8.28) (5.05) (9.14) (7.47)

Figures in the parentheses indicate percentage to the total availability

Singh et al.: Employment of different resources in Punjab agriculture
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this picture emerges under compulsion as the farmers
have to keep diesel supply during break downs.
CONCLUSIONS

The study presents an in-depth analysis regarding
the resource employment to identify the issues related
with surplus in respect of availability and use of vital
resources such as human labour, tractor power, diesel
engine and electric motor in Punjab agriculture. It has
been brought out that all the agricultural resources,
including human resources are surplus in the Punjab
agriculture. The magnitude of surplus resources has an
inverse relationship with the farm size. Smaller farms
have vast un-utilized resources, whereas the extent of
these surplus resources is comparatively lower on large
farms. For efficient use of these resources, some aspects
should be dealt with utmost care. The extent of utilization
of family labour in the light of the availability indicates
that 42.30 per cent of the family labour remains unutilized
in Punjab agriculture.  This proportion, by and large,
decreases with the increase in farm size as it is about
58.11 per cent on marginal farms followed by small, semi-
medium, large and medium farms with 49.11 per cent,
42.47 per cent, 40.98 per cent and 41.47 per cent,
respectively. There is a need to put this surplus workforce
to productive use and thus should be adjusted in other
activities of the economy either through non-farm sector
or cooperative sector which has a potential to absorb a
growing rural labour force. It will also contribute to
national income growth and promote a more equitable
distribution of income. The Chinese model of
employment, in the recent years, has shown to the world
that non-farm sector can generate huge employment
opportunities for rural labour even by attaining higher
productivity level. Similarly, cooperative farming can also
provide some employment to small and marginal farmers.

The study also reveals that the farm machinery is
surplus in the Punjab agriculture as only about 33 per
cent of the available tractor power is being used. Similarly,
other machines like combine harvester and diesel engines
are also running below full capacity in the state agriculture.
It is only electric motor that is being used intensively
which was due to low operating costs as compared to its
substitute sources like diesel engine. By and large,
abundant machinery resources are laying surplus with
farmers in the state over the year. Although the machinery
resources are laying idle most of the time in Punjab still it
is often observed that during the peak season almost all
the machinery resources are being used to almost full
capacity utilization. Also, sometimes the machinery is not
available for hiring-in particularly for small farmers as all
the farm machinery is used to its maximum capacity during
the short duration of peak season. In such a situation,
the farmers buy tractors and other farm implements under

compulsion. For tackling this situation, the government
should manage and provide the essential farm machinery
to the small farmers during peak season through
cooperatives or other efficiently managed set up. These
machineries can be put to other use by the government
during the off-season. At present there are some models
of custom hiring operating in the state. There is a need to
strengthen these models further so that all small farmers
can get the benefits of such societies and at the same
time the public infrastructure (agricultural machinery &
equipment) can be utilized to the best possible extent.

In a nutshell, it can be concluded that all the
agricultural resources are surplus in the state throughout
the year, except during peak season. In the given socio-
economic and political structure of Punjab, non-farm
sector and cooperative sector can give fillip to the rural
economy of the state. By rationalizing the existing
resources through these sectors, surplus human labour
and costly farm implements can be used optimally which
in turn will reduce the cost of cultivation and help farmers
pull out of the snail pace growth towards galloping
economic development.
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INTRODUCTION
Investment in agricultural sector is essential for its

sustained growth, endorsed by various scholars not only
in India but all over the world. Rural development which
includes rural roads, irrigation development, research in
agriculture, rural electrification, watershed development,
farm machinery including tractor, pump sets, market
infrastructure, etc. will not be possible without investment
(Singh, 1990 and Singh, 1992). Infrastructure comprises
all those activities and facilities which help to sustain the
growth in production and income generation in rest of
the economy rather than production and income generation
within the infrastructure enterprises themselves (Bhatia,
1999). It is an umbrella term for many activities referred
as ‘social overhead capital’ by economists like Paul
Rosenstein-Rodan, Regnar Narkse and Albert Hirschman.
The World Development Report (1994) focused on
infrastructure for development brought out that three

existed a strong positive relationship between the level of
GDP and infrastructure stock per capita. Good and reliable
infrastructure helps in raising productivity and lowering
the unit cost in the production activities of the economy
(Barnes and Binswanger, 1986). The market infrastructure
facilities in development are as necessary as foundation
of a building. It is not only for the performance of
marketing functions and the expansion of the size of the
market but also for the transfer of appropriate price signals
leading to improved marketing efficiency. As long as the
regions in a particular state develop in a balanced way in
terms of agricultural growth, the optimality in resource
allocation as well as output can be achieved automatically.
The important question which needs to be investigated is
that how far infrastructure growth particularly of roads
and markets as well as its distribution in different districts
of the state has changed and impacted the agricultural
output between different time periods.

ABSTRACT
The study is an attempt to analyze the contribution of infrastructure and other factors to agricultural output over time
covering all the districts of the Punjab state. The secondary data were collected on area, production and prices of major
crops and infrastructure variables for TE 1984 and TE 2012. Based on the step wise regression, it was found that out of
all variables like irrigation, credit, cropping intensity and roads turnrd significances during TE 1984, the road variable
which was represented by length and quality was indeed an indicator of the development of transport facility and road
were important element of agricultural infrastructure. The coefficient of road length was highest valued (285.361) during
1981-84 period and significantly impacted the value of agricultural output; indicating the rural roads played a significant
role in improving the connectivity of the agricultural sector with urban markets for buying and selling of goods and
services. During TE 2012 long term maintence of roads, fertilizers, regulated markets and irrigation were found to be
significant and the value of coefficient of road length was 29.634 road maintance 167.439 during the said period
highlighted that only roads were not sufficient to improve the agricultural production but it was sum total of all the
institutional variables because of their complementarities and not the roads alone that determined the aggregate
productivity. The findings of the study clearly suggest that besides other infrastructure variables, market and quality of
roads also play a major role in enhancing the value of agricultural output. The need is not only to increase the length of
roads but their maintenance is much more imperative in the Punjab state.

Keywords
Infrastructure, roads, agricultural development, agricultural markets
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Road communication plays a crucial role in
promoting agricultural development because it has been
considered an essential component of agrarian change.
In rural areas development goes with expansion of roads
(Fernald, 1999). Roads link the village with market which
results in cheaper price of inputs due to market access
as well as reduction in transport cost. Development of
roads network is thus most essential because these roads
serve as arteries of the rural economy. Improvement of
rural road network will accelerate agricultural as well as
other socio-economic transformations of the rural society
provided necessary institutional facilities and infrastructure
created simultaneously.

In developing countries farmers are handicapped in
many ways; they often sell their produce at low prices and
buy inputs at high prices, with little choice and bargaining
power (Sekhon and Rangi, 2007). So vital is farmers’
access  to  market  and pre-requisite for enhancing
agricultural output. However, agricultural output and rural
income cannot be substantially increased by exclusive
emphasis on subsistence food crops production, but more
market oriented production system is needed (Narayana
Moorthy et al., 2013). These require specialization and
commercialization of the marketing system. For this
purpose establishment of efficient and well functioning
basic infrastructural facilities like roads. These are
particularly needed to keep transaction cost low, minimize
risk and extend information to all working in the system.

The regional pattern of agricultural development in
India has been studied mostly at the state level, although
few district level studies exist. However, states are much
larger unit and generally contain areas with widely varying
regional characteristics in terms of resource endowments
and climate. It is in view of this phenomenon that we
select districts as the unit of study. Another consideration
for this choice was the availability of area and output
data of principal crops at the district level from the
Agricultural Statistics of Punjab. Main objective of this
study is to analyze the contribution of infrastructure and
other factors to agricultural output over time.
DATA, VARIABLESAND METHOD

The whole analysis of the study is based on
secondary data. The study covers all the districts namely
Gurdaspur, Amritsar, Kapurthala, Jallandhar, Hoshiarpur,
Rupnagar, Ludhiana, Firozepur, Faridkot, Bathinda,
Sangrur and Patiala. The number of district varies during
different decades, there were 12 districts in the early
1980s and were 20 during TE 2009-12. Generally
speaking, whenever a new district is formed, no attempt
is made to generate data series for the new district for
the earlier period. Since, it has not been very simple to
generate data for the earlier period; the analysis was
carried out using triennium ending decade-wise. The data

for the study has been compiled from various sources.
District-wise data  on area and production of major crops,
that is, maize, cotton (American and desi), groundnut,
rice, jowar, bajra, sugarcane, potato, wheat, gram, barley,
rapeseed and mustard, arhar, sesamum, mash, moong,
lentil , sunflower and chilies were collected from Statistical
Abstracts of Punjab (Government of Punjab) various
issues. There is a little underestimation in calculating value
of output from agriculture because of non-availability of
data not only on the production of vegetables and fruits
at the district level but also their prices for different
specific years. Moreover, the area under the general crops
considered in this study accounts for more than 90 per
cent of the total cropped area in the state.

To study the changing pattern and impact of various
parameters at the district level, triennium averages of area
and output of crops have been taken for early 1980s, and
early 2010s, while the first triennium of 1980-83
represents the impact of green revolution technology at
the peak in wheat and rice, and last the impact of food
inflation in the economy or the period of agrarian crises.
Farm harvest prices of all the agricultural commodities
were collected from Punjab Mandi Board for the triennium
ending 2009-12. The district-wise value of agricultural
output has been estimated for each crop at constant 2009-
12 prices. The value of output for all the crops has been
obtained by aggregating at the district level. It is this value
of agricultural output that has been used in conjunction
with other relevant data for estimating growth output,
changes in inter-district disparities over time and major
determinants of agricultural production.
Rationale of variables

The agricultural output is determined by large number
of variables which includes infrastructure variables and
growth related factors.  Economists treated these variables
as hard infrastructure (roads, irrigation system, etc.) and
soft infrastructure (seed,fertilizers), etc. However, due
to non-availability of data and estimation of specific
variables, the study could identify and employ nine
variables for analysis (Table 1). The main focus of the
study remains to measure the impact of roads and markets
on agricultural development of Punjab. The study uses
both soft and hard infrastructure development. Among
these, some variables directly influence the agricultural
output (irrigation, fertilizer, tractors, electricity) while
road, credit and regulated markets greatly facilitate to
increase the value of output in agriculture.  A total of nine
variables were selected to work out the impact on
agricultural output. These variables are road length,
expenditure on maintenance of roads, tractors, irrigated
area and electricity use in agriculture, agricultural credit,
fertilizer use, regulated markets and cropping intensity.
In addition other variables like net area sown, gross
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cropped area are also considered, this was basically
required to convert  all the other variables at the district
level to per unit area basis.
Value of Agricultural Output (VOP)

Defined as the value of output in rupees per hectare
and is the dependent variable in the analysis. It is worked
out for all the crops separately for different districts and
then aggregated to work out the final figure.
Irrigation (IRRI)

 In addition to being important as such also reflects
the inter-district differences in land quality and other
infrastructure and hence accounts for the difference in
its productivity (Dhawan, 1988; Vaidyanathan et al., 1994,
Hussain and Hanjra, 2004, Narayananmoorthy, 2005;
Narayananmoorthy and Hanjra, 2006). Expected influence
of this variable is positive on the value of agricultural
output (Barnes, and Binswager, 1986).
Electric Power (ELECT)
        This variable became particularly important by early
1980s when electric operated tube-wells were 2.8 lakh
and diesel operated was 3.2 lakh. And by 2011-12 the
total number of electric and diesel operated tube-wells
was 11.57 and 2.26 lakh respectively. This is an important
infrastructural indicator that would positively and directly
contribute to the agricultural development. The use of
electricity in agriculture is bound to have a direct impact
on the use of motor pump sets for irrigation purpose,
which will increase agricultural production and
productivity of the district. Available literature highlights
the importance of electricity/ irrigation in agriculture
output (Dhawan, 1988; Viadyanathan, 1999; Fan, Hazel
and Thorat, 1999; Narayanamoorthy and Hanjra, 2006).
Fertilizer (FERTI)

The data regarding consumption of fertilizer available

in different nutrients like N, P and K were added to
estimate this variable. Fertilizer as an agricultural input
positively affects the yield of crop which is represented
by fertilizer use per hectare of gross cropped area. This
variable is fair substitute for land because land is a fixed
in magnitude in horizontal direction over a short period
and fertilizer use expands the land in vertical direction
through intensive cultivation (Singh et.al., 1997).
Machinery (MACH)

The machinery is a substitute of labour. The number
of tractors was considered to represent machinery status
of the district, as the use of other machines depends on
use of tractors. That is why tractor is used as fair
substitute of machinery. Since the use of other factors
tends to move in tandem with tractors.
Road Length and maintenance (ROADL) (ROADM)

Two separate variables of roads were regressed.
Roads are treated as general infrastructure expressed
through metalled roads maintained by PWD and Punjab
Mandi Board and length of total roads as kilometers per
thousand geographical area. The direct impact on
agricultural output cannot be envisaged but it is expected
to increase through improved transport facility as well as
via forward and backward linkages between agriculture
and other sectors (Binsmanger, et al., 1993, Bhatia, 1999,
Ruttan, 2002, and Van de Walls, 2002).
Regulated Markets (MKT)

The agricultural output is influenced by a large
number of both market and non-market variables
(Delgo,1999, Escobal et al., 2000, and Joshi et al., 2007).
For the analysis purpose number of regulated markets
for net sown area was utilized, which is also called market
density. It is expected that this variable would greatly
influence the value of agricultural output across time and
space. Number of markets is indeed a very vital market
related variable and in Indian context, this variable largely
determines farmers’ earnings. This particular variable
determines the average distance to market or market
access of the farmers. It is not only the distance to market
which matters  rather it is consequential that how much
time is required to reach a particular market. It is
determined by the quality of roads in terms of expenditure
on maintenance of roads in the present study.
Agriculture Credit (CREDIT)

This variable was quantified to account for health
of financial institutions measured in terms of short term
credit outstanding per cropped area. Credit act as lubricant
in the wheels of development and helps the farmers to
improve their access to capital inputs for higher production
(Singh and Sekhon, 2005, Sekhon et al., 2008).
Cropping intensity (CI)

Cropping intensity, defined as the ratio of gross
cropped area to net sown area in percentage term, explains

Sekhon and Kaur: Impact of infrastructure on agricultural development of Punjab

Table 1: Descriptive Statistics of Variables used in the
study
Variable Description TE 1984 TE 2012
VOP Value of output (̀ ha-1) 26093.80 43762.95
ROADL Average length of   roads Per 100

square km
68.67 164.05

ROADM Road length maintained by PWD and
Punjab Mandi Board Km/ha

4.73 7.98

IRRI Irrigated area as percent of gross
cropped area

87.42 97.68

MACH Gross cropped area per tractors 42.36 15.57
CI Percentage of gross cropped area to

net sown area
164.91 191.63

FERT Fertilizers (NPK) used per hectare of
gross cropped area (kg nutrient/ha)

43.14 240.44

CREDIT Credit outstanding per hectare of
gross cropped area

461.38 39561.67

RMKT Net sown area/ regulated market 33.73 29.21
ELECT Electricity used (kwH) in agriculture

per hectare of gross cropped area
0.30 240.44
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how intensively crops are cultivated in a year since
agricultural output is determined by the intensity of crop
production. It is expected that cropping intensity bears a
positive relationship with agricultural output and has been
included as an independent variable along with other
variables in the study.
Step-wise Regression Analysis

In order to identify the critical factors affecting crop
output and to estimate their relative importance on value
of output, step-wise regression analysis was carried out.
The regression analysis was performed by directly taking
value of output as the dependent variable and regressed
on the characters seemed to be affecting these dependent
variables. In all, the variables were examined for their
correlation with value of agricultural output (VOP).The
following form of linear regression function was estimated
for each situation using step-wise regression method.
Y=a  + b1 ROADL+b2ROADM+b3IRRI+b4MACH+ b5

CI+ b6FERTI+ b7CREDIT+ b8MKT + b9ELECT+u
In step-wise regression method, the program

performs a series of multiple regressions, starting with
most influential variables and adding one step at a time,
one new variable which makes the greatest improvement
in the goodness of fit. Under this method not only the
significance of the variable added through each step in
the model is tested for its significance at some specific
level but also the variables which have entered in the
previous steps. Numerous combinations of different
independent variable have been tried. This procedure
terminates when the specific level of significance is
achieved (10 per cent probability level in the present study)
or regression coefficient of the last variable added  fails
to reach or all programmed variable gets included in the
model. Step-wise regression analysis was carried by using
SAS software System.
RESULTS AND DISCUSSION

The importance of rural infrastructure in agriculture
and rural development is well documented worldwide.
Rural infrastructure development  is a sine qua non for
increasing the productivity and efficiency of agriculture
in the form of improving the financial capacity of the
people, enhancing the productivity of crops and livestock,
generating massive employment, increasing the  farm
income etc. and it makes direct attack on the incidence
of poverty. It is estimated that 15 per cent of crop
produce is lost between the farm gate and the consumer
world over because of poor roads and inappropriate
storage facilities alone, adversely influencing farm income
(World Bank, 1997: quoted from Gopakumaran and
Kumar 2006).

The impact of different variable is likely to vary
because the role played by each factor is different. It is
expected that role played by irrigation will be totally

different from the role of roads on the agricultural output.
Irrigation directly helps to increase the crop output by
reducing moisture stress, whereas roads help to increase
the value of output by providing transport and market
accessibility as well as enhancing more efficient resource
allocation.Table 2 presented the regression results, all the
nine variables were taken as independent variables and
value of agricultural output as dependent variables for
the year 1980-83 of all districts. It was observed from
the step-wise regression results that irrigation, road length,
agricultural credit and cropping intensity were the major
contributors towards value of agricultural output among
all variables. These variables (IRRI, ROADL, CREDIT,
and CI) were significant at 10 per cent level. The value
of R2 which is estimated to be 0.88 implies that about 88
per cent of the variation in VOP was explained by the
variables included in the regression analysis. The
coefficient of road length, which is represented by
ROADL significantly associated to VOP. This implied that
during the initial years of green revolution roads were
required to improve the accessibility of the farmers to
the market. The market access is not only required to
sell the marketable surplus of the crops but also to buy
the inputs used to produce those crops. In this way rural
road increases the diffusion of agricultural technology
by improving access to markets. They also enhance the
efficient allocation of resources by reducing the
transaction cost as well as by helping the farmers to realize
better input and output prices. Improved rural roads
infrastructure also increased the transport facility through
which the rural farm households are able to get better
health facilities, and credit facility. The linkages between
rural and urban sector developed by roads, helps in
strengthening the backward and forward linkages. The
higher value of the coefficient of roads implies that with
one unit increase in the road length value of agriculture
output increased by `285 per unit of area. Institutional
infrastructure such as credit also plays pivotal role in the
growth of agriculture sector. The value of coefficient
was worked out as 39.83 and significant statistically.
Better access to institutional credit reduces the cost of
borrowings and improves the investment of farmers in
agriculture in the form of machinery or other costlier
inputs. Irrigation plays a key role in determining the
agricultural productivity. Irrigation infrastructure increases
the land use intensity, cropping intensity and provides
incentives to the farmer to use yield increasing inputs.
The coefficients of irrigation and cropping intensity come
out positive and significant, thus justifying the role played
by irrigation during TE 1980-83 in Punjab (Table 2).

India achieved self sufficiency in food grains, due
to the major contribution of Punjab in terms of rice and
wheat to the central pool. All these have been achieved
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Table 2: Determinants of value of output in agriculture:
Step-wise regression, TE 1984
Variables Parameter

estimate
Standard

error
F-value Pr>F

Intercept -46701 9430.21 24.53 <.0001
Irrigation 165.637 53.531 9.57 0.0042
Road length 285.361 44.992 40.23 <.0001
Credit 39.839 7.562 27.75 <.0001
CI 230.807 61.188 14.23 0.0007
R2 =0.88      F=57.17     Pr>F<0.0001            N=36

with the intense use of inputs, that is, intensive land use
(cropping intensity), intensive fertilizer use (243.34 kg/
ha), intensive mechanization (tractors, tube wells,
threshers, combines, etc. (Singh et al., 1997) and higher
electricity use in agriculture. With the use of this
technology, the state has reached a higher level of
productivity per hectare on gross cropped area basis and
role played by major inputs like tractors, electricity use
in agriculture and irrigation significantly contributed to
the value of agricultural output.

The fourth period (2009-2012) was carborated the
impact of reforms on the economy. Agriculture sector is
suffering from serious bottlenecks in terms of
productivity fatigue, food insecurity, environmental and
natural resource degradation. During this period major
emphasis was on how to revive the green revolution and
sustainability in agriculture. Independent variable road
length, fertilizer, regulated markets, irrigated area and road
maintenance come out to be significant. The model
explains 47 per cent of the variation by these independent
variables. Regulated markets per unit of net sown area
largely impacted the value of agricultural output. The value
of coefficient was 148.27 and significant at one per cent
level (Table 3). This coefficient implies that investing more
in creating marketing infrastructure/new markets pays
higher to the state. In other way when the cropped area
increases in the state or productivity per hectare increases,
an increase in the marketable surplus is expected. Small
number of markets in that case is unable to absorb the
excess supply compelling the farmers to face the wrath
of market glut and market congestion. This emphasized
the role of marketing. There is need to create new markets
for different crops. The already existing markets are only
sufficient to handle the wheat and paddy crops in the
state. Keeping in mind the diversification option markets
for other crops and required infrastructure are demanded
in the state.

The use of fertilizer in agriculture is crucial and
important. During 1991-92 certain policy reforms were
initiated in the fertilizer sector as a part of macro
economic reforms. The potassic and phosphatic fertilizers
were decontrolled w.e.f. August 25, 1992 and nitrogenous
fertilizers like calcium ammonium chloride and ammonium

sulphate were decontrolled with effect from June 10,
1994. These policy interventions led to a serious
slowdown in fertilizer consumption in the post reform
period (Sharma and Thaker, 2011). During this period
fertilizer consumption showed the declining phase. It
certainly signifies the rationality in the use of fertilizer
including their combinations, which is reflective of the
continuing high marginal value productivity and its use
efficiency. The value of coefficient of fertilizer was 61.246
and significant at one per cent level. This implies the role
of fertilizer in shaping the production surface upward.
The regression coefficient of fertilizer suggests that one
per cent increase in fertilizer use would lead to an increase
of `61 in the value of output per unit, while in case of
regulated markets the output increases by `148. The role
of irrigation in achieving higher output in agriculture cannot
be ignored because it is not only sufficient but it is
necessary condition in agriculture. The positive and
significant coefficient of irrigation explains the role in
increasing the value of agricultural output.

The pertinent questions regarding roads need to be
answered are:   why the coefficient of length of roads
bears negative sign and ;expenditure on maintenance of
roads have positive sign and  both are significantly
affecting the value of output? Provision of adequate and
quality infrastructure in rural areas facilitates
improvement in productivity. The issue relating to rural
roads in economic development remains unsettled.
However, there is an agreed view that good rural roads
are a necessary condition, but not a sufficient condition
for rural and overall economic development. During the
initial years of green revolution; the effect of accessibility
was greater in bringing socio-economic change of the
rural masses. Improved connectivity facilitates better
access to social necessities like health care centers,
education and input-output markets. Once the connectivity
of all villages is achieved by increasing road length, the
desired goals of the society will be achieved. Expenditure
on such infrastructure turns down the production surface
with the passage of time. What became important is the
quality of roads. Maintenance of roads leads to improve
the accessibility of farmers to markets. Improvement of
rural road network will accelerate agricultural as well as
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Table 3: Determinants of value of output in agriculture:
Step-wise regression, TE 2012
Variables Parameter

estimate
Standard

error
F-value Pr>F

Intercept -54525 17716 9.47 0.0033
RoadL -29.634 13.262 4.99 0.0296
Fertilizer 61.246 272.32 5.06 0.0286
R Market 148.279 53571 7.66 0.0077
Irrigation 715.671 184.954 14.97 0.0003
RoadM 167.539 389.222 18.53 0.0001
R2 =0.47     F=9.62      Pr>F<0.0001              N =51
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other socio-economic transformation of the rural society.
The regression coefficient of expenditure on maintenance
of roads being 1.675 and significant at one per cent level
was an indication towards the need of good quality roads
not only length of roads.
CONCLUSIONS

The results revealed that road variable which is
represented by length and quality is indeed an indicator
of the development of transport facility and important
element of agricultural infrastructure. The coefficient of
road length was highest valued (285.361) during 1981-
84 period and significantly impacted the value of
agricultural output; indicating the rural roads played a
significant role in improving the connectivity of the
agricultural sector with urban markets for buying and
selling of goods and services. The value of coefficient
which turned out to be 29.634 during TE 2009-12
highlight that only roads are not sufficient to improve the
agricultural production but it is the sum total of all the
institutional variables because of their complementarities
and not the roads alone that determine the aggregate
productivity. The findings of the study clearly suggest
that besides other infrastructure variables, market and
quality of roads also play a major role in enhancing the
value of agricultural output. The need is not only to increase
the length of roads but their maintenance is much more
imperative in the Punjab state.
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ABSTRACT
Financial inclusion is a process of ensuring access to financial services and timely and adequate credit at an affordable
cost. For financial growth, it is a move from opening an account in the bank to regular savings and finally to a relationship
which enables the borrower to access loans on regular basis. The present study was conducted in rural Punjab with the
objectives to examine the extent of financial inclusion in terms of number bank accounts and to analyze the availability of
institutional and non-institutional credit, its adequacy, timely access to credit and rate of interest. Ten villages were
selected for the purpose of study and total enumeration method was used for collection of primary data. The study
highlighted that despite the majority of the respondents having bank account, the access to credit was very low which
needs the attention of the policy makers.
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INTRODUCTION
India lives in villages. Nearly 60 percent of its

population resides in rural areas and a sizeable amount
of population is engaged in agriculture and allied activities.
Most of these people are poor and have no access to
any formal financial services. Out of 19.9 crore
households in India, only 6.82 crore households have
access to banking services. Less than 25 per cent of the
population has the formal life insurance coverage
(CRISIL, 2013). In case of urban areas, only 49.52
percent of households have access to banking services
(Razi, 2014). As far as rural areas is concerned, out of
13.83 crore rural households in India, only 4.16 crore
rural households have access to basic banking services.
There is a network of over 1. 15 lakh bank branches
and 1.6 lakh ATMs in the country. Out of these, only
about 38.2 per cent bank branches and 14.58 per cent
of ATMs are in rural areas. According to Kunt and
Klapper (2012), only 35 percent of Indian adults had
access to a formal bank account and 8 percent borrowed
from a formal financial institution in last 12 months
(Ministry of Finance,2014). Access to financial services
has improved but thousands of villages still lack a bank
branch as only 10 per cent of credit by commercial bank

goes to rural areas.
Financial inclusion may be defined as the process

of ensuring access to financial service and timely and
adequate credit where needed by vulnerable groups, such
as weaker sections and low income groups at an
affordable cost (Rangarajan, 2008). It aims at enabling
financial access to the vast sections of the disadvantaged
and low income groups to the structured and organized
financial system. Financial inclusion is a key dimension
of the overall strategy envisaged in the approach paper
for eleventh plan entitled, ‘Towards faster and more
inclusive growth’. For financial growth, it is a move from
opening an account in the bank to regular savings and
finally to a relationship which enables the borrower to
access loans on regular basis. Inclusive growth becomes
impossible without financial inclusion and financial
inclusion is impossible till the large chunk of the society
is not included in the growth process. One of the reasons
for the deep rooted poverty among rural poor is being
excluded. The access to credit enhances income,
employment and economic growth. It reduces poverty,
ensures social justice and help in maintaining social
cohesion.

The review of literature shows that financial
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exclusion has cross- sectional and regional dimensions
and there are several reasons responsible for this.
Developed regions have greater access to credit as
compared to less developed regions (Giri and Dasgupta,
1988). Remote, hilly and sparsely populated areas with
poor infrastructure and difficult physical access have low
access to finance. At the national level, the distribution of
institutional credit is highly skewed in favour of southern
regions as against the central and northern regions
(Dadibhavi, 1998; Rao and Ramesh 1994; Dev, 2006 and
Sidhu and Gill, 2006). Further, it is disappointing to note
that the share of small and marginal farmers in institutional
lending is quite low in contrast of their larger counterparts
(Haque and Verma, 1998 and RBI, 2004). Lack of
awareness, capabilities, low income, social exclusion and
illiteracy are the personal traits of a financially excluded
person or groups of persons. The important factors
impeding the access of disadvantaged section of the rural
society to institutional credit are higher transaction cost
due to large number of small borrowings, higher risk
cost, remoteness of residence (NSSO, 2005), lack of
awareness complicated procedures and documentation,
inability of the borrowers to provide feasible collaterals
and poor risk mitigation mechanism in case of crop
failures. Thus, the poor has to depend on high cost
informal credit. It has been agreed upon in Indian financial
circle that financial inclusion is an essential pre condition
to building uniform economic development both socially
and temporally and ushering in greater economic and social
equity (Thorat, 2006).

Keeping in view the above facts, the present study
was conducted with the objectives:
i. to examine the extent of financial inclusion in terms

of number bank accounts in rural Punjab and
ii. to analyze the availability of institutional and non-

institutional credit, its adequacy, timely access to
credit and rate of interest in rural Punjab.

METHODOLOGY
The present study was conducted in the state of

Punjab with a special focus to the rural Punjab. For the
purpose in the study, the whole Punjab was divided into
three agro-climatic Zones and in a proportionate method,
two districts namely Hoshiarpur and Rupnagar from Zone-
I, five districts such as Ludhiana, Sangrur, Amritsar,
Patiala and Kapurthala from Zone-II and three districts
called Bathinda, Sri Muktsar Sahib and Barnala from Zone-
III were randomly selected at the first stage. A complete
list of all blocks falling under the each selected districts
was prepared and one block was randomly selected from
each selected district. Thus, Morinda block and
Hoshiarpur- I block from Rupnagar and Hoshiarpur district
respectively in Zone-I, Ludhiana- II, Malerkotla- I, Raiya,
Sanour and Phagwara blocks  from Ludhiana, Sangrur,

Amritsar, Patiala and Kapurthala districts respectively in
under Zone-II and Gidderbaha, Nathana and Sehna blocks
from Muktsar, Bathinda and Barnala districts respectively
under Zone-III were taken randomly. Then, a complete
list of all the villages falling in each selected blocks was
prepared and one village from each selected block was
randomly taken. In this way, under Zone-I, two villages,
Doomcheri and Nurtalai from Morinda and Hoshiarpur-
I block respectively were randomly taken. In Zone-II,
five villages such as Burj Lambran, Faizgarh, Bule Nangal,
Assarpur and Gandhawa in Ludhiana- II, Malerkotla- I,
Raiya, Sanour and Phagwara block respectively were
selected randomly. Three villages namely Husnar, Chak
Baktu and Daraj in Gidderbaha, Nathana and Sehna block
respectively under Zone-III of Punjab were randomly
taken for the study. Thus in all, ten villages were selected
for the purpose of study. A complete list of all the
households in each selected village was prepared with
the help of village chowkidar, member of village Panchayat
and the Sarpanch of respective village. Total enumeration
method was used at this stage for collection of primary
data. In each and every household in the randomly selected
village, whether farming or non-farming household, the
head of the family was contacted and was made
respondent in the study to achieve the set objectives.
Keeping in view the objectives and theoretical framework
of the study, a well-structured interview schedule was
constructed for the collection of required information
from the respondents by personal interview method. All
the questions regarding the required information were
arranged in systematic manner and were framed in an
easy and simple language to make them understandable
for the village respondents. In all, a total number of 2487
respondents were taken for the study from all the ten
villages taken under study.
RESULTSAND DISCUSSION
Saving Bank Account Holders

The distribution of the respondents on the basis of
having bank account is given in the Table 1. It was found
from the study that in rural Punjab, 84.12 per cent of the
respondents had bank account while rest 395 respondents

Table 1: Distribution of the respondents having bank
accounts in rural Punjab
Zone Bank Account Yes No Total
I No. 289 44 333

Percentage 86.79 13.21 100
II No. 747 197 944

Percentage 79.13 20.87 100
III No. 1056 154 1210

Percentage 87.27 12.73 100
Total No. 2092 395 2487

Percentage 84.12 15.88 100
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(15.88 per cent) of them had no bank account. The highest
number of the respondents (87.27 per cent) having bank
account was found in Zone-III followed by Zone -I (86.79
per cent) and Zone-II (79.13 per cent). In other words,
Zone-II had the highest number of respondents (20.87
per cent) with no bank account. It was followed by Zone-
I (13.21 per cent) and Zone-III (12.73 per cent).
Multiple Bank Accounts

As discussed earlier, 395 (15.88 percent) of the
respondents under study had no bank account. Overall,
1666 (67 percent) of the respondents had only one bank
account in their name (Table 2) while 415 (about 17
percent) had two bank accounts on their name. Only 9
(0.36 percent) and 2 (0.08 percent) of the respondents
in the state had three and four bank accounts.  In Zone-
I and III, none of the respondents had four bank accounts
while in Zone-II, only 0.21 percent of them had four
bank accounts in different banks in rural Punjab. A
negligible number that is, 0.30, 0.32, and 0.41 percent of
the respondents had three bank accounts in Zone- I, II
and III respectively. About 22 percent, 15 percent and 11
percent of the respondents in Zone-III, I and II
respectively had two bank accounts. Majority of the
respondents (71.77 percent) in Zone-I, 67.69 percent in
Zone –II and 65.12 percent in Zone –III had only one
bank account while 13.21, 20.87, and 12.73 percent of
the respondents had no bank account in Zone-II, I and
III respectively in Punjab. The mean bank account in
Punjab came out to be 1.01 while it was 1.02, 0.91 and
1.09 per respondent in Zone –I, II and III respectively.

Table 2: Distribution of multiple number of bank accounts in rural Punjab
No. of bank accounts Zone -I Zone -II Zone -III Total

No. Percentage No. Percentage No. Percentage No. Percentage
Nil 44 13.21 197 20.87 154 12.73 395 15.88
1 239 71.77 639 67.69 788 65.12 1666 66.99
2 49 14.72 103 10.91 263 21.74 415 16.69
3 1 0.3 3 0.32 5 0.41 9 0.36
4 - - 2 0.21 - - 2 0.08
Total 340          - 862          - 1329          - 2531          -

Total No. of respondents 333 100 944 100 1210 100 2487 100
Mean 1.02 0.91 1.09 1.01

Bank Group and Bank Accounts
The study highlighted (Table 3) about the bank group

or category wise distribution of respondents having bank
account in Punjab. It was found from the study that the
majority of bank accounts (88.70 per cent) were in public
sector commercial banks in rural Punjab. About 7.63 per
cent of the bank accounts were in regional rural banks
while only 1.97 and 1.70 per cent of these accounts in
Punjab were found in private sector banks and co-
operative banks respectively.

In Zone-I, the majority of the accounts (54.70 per
cent) were in regional rural banks while nearly 39 per
cent of them were in public sector banks. About 4 per
cent, 2.65 per cent of the accounts were in co-operative
banks and private sector banks respectively. In Zone-II,
the majority of the accounts (93.74 percent) were in public
sector banks while 3.83 per cent were in various private
sector banks. Only 1.62 and 0.81 per cent of the accounts
were in co- operative banks and regional rural banks
respectively. In Zone-III, majority of accounts (98.20
per cent) were in public sector banks while 1.20 per cent
were found in co- operative sector banks and 0.60 per
cent were in private sector banks. None of the
respondents was found having any bank account in any
regional rural bank in Zone-III.
Access to Credit

The study revealed (Table 4) that out of the total
2487 respondents taken under the study, 81.06 percent
of them did not have any credit while only 471 (nearly
18.94 per cent) of them had taken credit in rural Punjab.

Table 3: Category wise distribution of bank accounts of the respondents in rural Punjab
Bank Zone -I Zone -II Zone -III Total

No. Percentage No. Percentage No. Percentage No. Percentage
Public Sector 132 38.83 808 93.74 1305 98.20 2245 88.70
Private Sector 9 2.65 33 3.83 8 0.60 50 1.97
RRBs 186 54.70 7 0.81 - - 193 7.63
Co-operatives 13 3.82 14 1.62 16 1.20 43 1.70
Total 340 100 862 100 1329 100 2531 100

Goyal: Financial inclusion and indebtedness-A study of rural Punjab
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Table 4:   Distribution of respondents having access and non-access to credit in rural Punjab
Particulars Zone -I Zone -II Zone -III Total

No. Percentage No. Percentage No. Percentage No. Percentage
Credit holders 73 23.42 141 14.94 257 21.24 471 18.94
Noncredit holders  260 78.08 803 85.06 953 78.76 2016 81.06
Total 333 100.00 944 100.00 1210 100.00 2487 100.00

About 23 per cent, 15 per cent and 21 percent of the
respondents respectively in Zone-I, II and III of the state
had taken credit while rest 78, 85, and 79 per cent of
them had not taken  credit in Zone-I, II and III
respectively.

It was found under the study that majority of the
credit in the state (94 percent) was availed from
institutional sources such as commercial banks, regional
rural banks, co-operative societies etc. while rest 6 percent
of the credit was taken from non-institutional sources
such as money lenders, commission agents, land lords,
friends, relatives etc (Table 5). Nearly, 93 per cent, 96
per cent and 93 per cent of the credit in Zone-I, II and
III was institutional whereas, rest 7, 4, and 7 per cent of
the credit was non institutional in rural Punjab.

The findings are in accordance with Gill (2014) the
share of non-institutional sources accordingly declined
from 93 to 39 per cent during the same period (All India
Debt and Investment Survey and NSSO, quoted in
Subbarao, 2012). Institutional share wise, the share of
commercial banks in 2011-12 was the maximum (72.4
per cent), followed by cooperative banks (16.9 per cent)
and RRBs (10.6 per cent). The break-up of this share in
1991-92 was 43 per cent, 52 per cent and 5 per cent

respectively (NABARD Annual Reports).
Term of credit

Term wise distribution  of institutional and non-
institutional loans was analyzed (Table 6) and it was found
from the study that in rural Punjab, 92 per cent of the
institutional loans were  short term loans while 0.45 per
cent 7.26 per cent of these were the medium term and
long term loans. As far as the non- institutional loans
were concerned, 60 per cent of these were for short
term and 20 per cent each were for medium term and
long term in Punjab. Majority of the short term loans i.e.
88.23 per cent and 60 per cent in Zone- I, 93 percent and
67 percent in Zone-II and 93 percent and 57 percent of
the loans in Zone-III were from institutional and non-
institutional sources respectively.  About 10 per cent ,6.67
per cent and 6.72 per cent of the institutional loans in
Zone- I, II and III respectively were of long term while
20 per cent, 16.66 per cent and 21.05 per cent of the
non-institutional loans in Zone-I, II and  III  were long
term loans.
Rate of Interest

Distribution of rate of interest on institutional and
non- institutional loans availed in rural Punjab has been
depicted in Table 7. It was found from the study that

Table 5:  Source wise distribution of credit availed by the respondents in rural Punjab
Source of Credit Zone-I Zone-II Zone-III Total

No. Percentage No. Percentage No. Percentage No Percentage
Institutional 68 93.15 135 95.75 238 92.61 441 93.63
Non- Institutional 5 6.85 6 4.25 19 7.39 30 6.37
Total 73 100 141 100 257 100 471 100

Table 6: Term wise distribution of institutional and non-institutional credit in Punjab
Term of loan Zone-I Zone-II Zone-III Total

No. Percentage No. Percentage No. Percentage No. Percentage
Institutional
Short term 60 88.23 126 93.33 221 92.86 407 92.29
Medium term 1 1.48 - - 1 0.42 2 0.45
Long term 7 10.29 9 6.67 16 6.72 32 7.26
Total 68 100 135 100 238 100 441 100
Non-institutional
Short term 4 60 4 66.67 11 57 18 60
Medium term 1 20 1 16.66 4 21.05 6 20
Long term - 20 1 16.66 4 21.05 6 20
Total 5 100 6 100 19 100 30 100
Grand Total 73 141 257 471
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majority that is, about 92 per cent of the institutional loans
in Punjab and 81 per cent in Zone-I, 91 per cent in Zone-
II and 95 per cent in Zone-III were on 5-10 per cent rate
of interest while 7.25 per cent of these were on 10-15
per cent rate of interest. Only 0.91 per cent of the
institutional credit was on less than or equal to 5 per cent
per annum rate of interest in the state. None of the non-
institutional credit in Punjab was being availed below 10
per cent rate of interest. The study highlighted that about
half of the non- institutional credit was on 10-20 per cent
of rate of interest while 13 per cent and 37 per cent of it
was on 20-25 per cent and more than 25 per cent of
interest rate respectively in Punjab. In Zone-III, more
than half (58 per cent) of the credit was on more than 25
per cent of interest rate while in Zone-I, 80 percent of
the non-institutional credit was on 20-25 percent per
annum rate of interest.
Time Period Involved in Accessing of Credit

One of the main problems in financial inclusions is
the delay in availability of credit.  An effort was made to

find out the time period involved in sanctioning of
institutional loan (Table 8). The study highlighted that
only 35 per cent of the formal loans were accessed within
a period of less than one month by the respondents while,
the majority of the institutional loans (42.40 per cent)
were got accessed in a period of 1 to 6 months. Another
21 per cent of the institutional loans were sanctioned in 6
to 12 months and 2 per cent of the loans were sanctioned
in a period of more than 12 months in Punjab.

About 46 per cent and 47 per cent of the institutional
loans were sanctioned in Zone- I and III within a period
of less than one month but in Zone – II, only about 9 per
cent of the institutional loans were sanctioned within one
month. About 29 per cent of the institutional loans each
in Zone-I and III were got sanctioned within a period of
6-12 months but in Zone- II, more of the loans (54 per
cent) took 6-12 months to be sanctioned by the
institutional sources of finance. About 7, 1.48, and 0.84
per cent of the institutional loans were sanctioned within
a period of more than 12 months in Zone-I, II, and III

Table 8: Distribution of time period involved in accessing institutional and non- institutional loans in rural Punjab
Time period in
accessing   of loans
(Months)

Zone -I Zone -II Zone -III Total
No. Percentage No. Percentage No. Percentage No. Percentage

Institutional
< 1 31 45.59 12 8.89 111 46.64 154 34.92
01-06 12 107.65 48 35.56 57 23.94 187 42.4
06-12 20 29.41 73 54.07 68 28.57 91 20.63
>12 5 7.35 2 1.48 2 0.84 9 2.05
Total 68 100 135 100 238 100 441 100
Non-institutional
< 1 2 40 3 50.02 15 78.95 20 66.67
01-06 2 40 1 16.66 1 5.26 4 13.33
06-12 - - 1 16.66 2 10.53 3 10
>12 1 20 1 16.66 1 5.26 3 10
Total 5 100 6 100 19 100 30 100

Table 7: Rate of interest on institutional and non-institutional credit in rural Punjab
Rate of interest
(%)

Zone-I Zone-II Zone-III Total
No. Percentage No. Percentage No. Percentage No. Percentage

Institutional
> 5 - - 4 2.96 - - 4 0.91
05-10 55 80.89 123 91.12 227 95.38 405 91.84
10-15 13 19.17 8 5.93 11 4.62 32 7.25
Total 68 100 135 100 238 100 441 100
Non Institutional
10-15 - - 2 33.33 - - 2 6.67
15-20 1 20 4 66.67 8 42.1 13 43.33
20-25 4 80 - - - - 4 13.33
>25 - - - - 11 57.9 11 36.67
Total 5 100 6 100 19 100 30 100.0

Goyal: Financial inclusion and indebtedness-A study of rural Punjab
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respectively.
Analysis of time period involved in availability of

non- institutional credit revealed that majority (67 per cent)
of the non-institutional loans were got sanctioned within
one month of the demand of the loan while 13.33 per
cent of the loans were sanctioned within a period of 1-6
months. Each of 10 per cent of the non-institutional loans
was sanctioned within a period of 6-12 months and more
than 12 months in Punjab. Majority of the non-institutional
loans in Zone- III (79 per cent) were got sanctioned within
one month while 40 per cent and 50 per cent of the non-
institutional loans in Zone- I and Zone- II were sanctioned
within one month. Twenty per cent, 17 per cent and 5
per cent of the non-institutional loans were sanctioned
after a gap of 12 months of the demand of the loan in
Zone- I, II and III respectively.

It was found from the study (Table 9) that there
was 6.20 per cent of gap between the amount of credit
demanded and supplied in case of institutional credit and
0.24 per cent of gap between credit demanded and supplied
in case of non-institutional credit in Punjab.

of non- institutional finance. Since a deposit account is
usually viewed as the starting point for broader financial
access, e.g. saving and credit, the government through
expansion of financial institutions should focus more on
providing timely access to credit and at an affordable
price.
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Table 9: Demand and supply gap in institutional and non-
institutional credit in rural Punjab
Percent gap Zone-I Zone-II Zone-III Total
Institutional credit 3.18 2.61 13.21 6.20
Non-institutional
credit

- - 0.50 0.24

Zone wise gap between the amount of credit
demanded and supplied in case of institutional credit
showed that this gap was 3.18, 2.61, and 13.21 per cent
in Zone- I, Zone- II, and Zone- III, respectively. Zero
gap between demand and supply of non-institutional credit
was found in Zone- I and Zone- II of the state while it
was only 0.50 per cent in case of Zone- III. Overall in
Punjab there was only 0.24 percent gap between the
amounts supplied to that of the demand.
CONCLUSIONS

The study found that in rural Punjab, 84 percent of
the respondents had a bank account it means that about
16 percent of them did not had it at all. Majority of the
accounts were in public sector banks. As far as the credit
was concerned, about 81 percent of the respondents could
not get any credit from any source. Majority of the credit
was from institutional sources such as commercial banks,
regional rural banks and co-operative banks etc. Rate of
interest was comparatively high but percent gap between
the demand and supply of the loans was less in the case
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INTRODUCTION
In today’s world the agricultural sector employs

half of the world’s labor force with an estimated 1.3
billion workers active in agricultural production
worldwide (Vetrivel and Manigandan, 2013). The majority
of agricultural workers are found in developing countries.
According to Census, 2011, total population in India is
1210 million, out of which total rural population is 833
million. The total number of workers in India is 481.7
million, out of which the population of agricultural labor
is 144 million (around 30% of total workers). One of the
most distinguishing features of the rural economy of India
as well as of Gujarat has been the growth in the numbers
of agricultural workers, cultivators and agricultural
laborers engaged in crop production faster than the rate
of growth of rural population (Padhi, 2007).

Agricultural workers constitute the most neglected
and suppressed class in Indian rural structure. According
to 1991 census definition “A person who works on
another person’s land for wages in money, kind or share
is regarded as an agricultural labor”. We have classified
agricultural laborers under two heads: 1. Near landless
agricultural labor 2. Marginal farmer cum agricultural
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labor. Very small cultivators, whose main source of
earnings due to their small and marginal holdings is, wage
employment (Palanisamy and Mahesh, 2014).

The living condition and the standard of living of
agricultural laborers mainly depend upon the income,
employment and level of consumption. Therefore, this
study was taken to address poor and depressed section
of rural economy. More specifically objectives of study
were:
i.  to study the source of employment, level of income

of the agricultural labor and
ii.  to study the consumption pattern of the agricultural

labor.
METHODOLOGY
Primary Data Dollection

Multistage sampling technique was used to draw a
sample. Two districts viz., Anand and Dahod was selected
purposively as two divergent areas. Anand having high
irrigation facility and technologically advanced district
while Dahod on the opposite side. Three talukas from
each selected districts and two villages from each selected
talukas were selected randomly. Finally 10 agricultural
laborers were selected randomly from each selected
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villages. Thus, 120 respondents were taken for ultimate
sample study.
Statistical Analysis

The primary data were collected through personal
interview using the interview schedule designed for the
purpose.  The data collected during the period of inquiry
were compiled and analyzed systematically keeping in
view the objective of the study. The major analytical tool
employed for the study was tabular analysis using different
techniques such as percentage, mean, etc. used to derive
meaningful findings.
RESULTSAND DISCUSSION
Income Pattern

The sources of income are various in the rural sector.
In most of the household, the main occupation is not
only the source of income. The rural households derive
their income and employment from various sources like
agriculture, livestock and poultry, wages, and other self
employed activities. So, the significance of income and
employment is given in following tables.

The perusal of Table 1 shows the average annual
family income of the agricultural laborer in Anand and
Dahod district. In overall central Gujarat, the total average
annual family income of laborer was `45889. Out of
which, 36.85 per cent (`16911.78) income comes from
agri. wage + agricultural self + non-agricultural wage
category followed by 27.35 per cent (`12552.18) comes
from agri. wage + agricultural self category.

In Anand, the total average annual family income
was `50696.91. Out of which, 44.38 per cent (`22495)
income comes from agri. wage + agricultural self activity,
followed by 23.96 per cent (`12145.02) comes from agri.
wage + agricultural self + non-agricultural wage activity.

In Dahod district, the total average annual family income
was `41081.04. Out of which, 52.77 per cent (`21678.54)
income comes from agricultural wage + agricultural self
+ non-agri. wage activity, followed by 33.06 per cent
(`13581.67) comes from agricultural wage + non-agri
wage activity.

This further revealed that in Anand, major source
of income was agricultural (wage + self) as compared to
Dahod, in which major source of income was wage
(agricultural + non-agricultural) as landless agricultural
laborer was more in Dahod district. So, there should be
introduction of alternative source of employment.

Income level is an indicator of economic well being.
The perusal of Table 2 revealed the income group of
agricultural laborer in Anand and Dahod district. In overall,
45 per cent respondents belong to between `30000 to
`50,000 income group followed by 30 per cent belongs
to below `30,000 income group. In Anand district mostly
(40 per cent) respondents belongs to between `50000 to

Table 2: Distribution of respondents according to annual
income level or groups
Income groups Anand Dahod Overall
Below `30,000 16 20 36

(26.67) (33.33) (30.00)
Between `30000 to `
50,000

20 34 54

(33.33) (56.67) (45.00)
Between `50,000 to
`80,000

24 6 30

(40.00) (10.00) (25.00)
Total 60 60 120

(100.00) (100.00) (100.00)

Table 1: Average annual family income of the respondents
(`)

Sources of Income Anand Dahod Overall
Agricultural wage + Agricultural Self 22495.00

 (44.38)
2609.37
 (06.35)

12552.18
 (27.35)

Agricultural wage + Non-agricultural wage 2644.00
 (05.21)

13581.67
 (33.06)

8112.84
 (17.68)

Agricultural wage + Agricultural Self + Non-agricultural Self 919.99
 (1.81)

891.46
 (02.17)

905.73
 (01.97)

Agricultural wage + Agricultural Self + Non-agricultural wage 12145.02
 (23.96)

21678.54
 (52.77)

16911.78
 (36.85)

Agricultural wage + Non-agricultural Self + Non-agricultural wage 1015.99
 (02.00)

1498.33
 (3.65)

1257.16
 (02.74)

Agricultural wage + Agricultural Self + Job 3057
 (06.03)

00
(00.00)

1528.5
 (03.33)

Agricultural wage + Agricultural Self +Non-agricultural wage +Non-
agricultural Self

8419.91
(16.61)

821.67
 (02.00)

4620.79
 (10.07)

Total 50696.91
(100.00)

41081.04
 (100.00)

45888.98
(100.00)

Source: Field Survey
Figures in parentheses indicate percentage of the total number of respondents
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`80,000 income group followed by 33.33 per cent
respondents belongs to between `30,000 to `50,000
income group.

Whereas in Dahod district, mostly (56.67 per cent)
respondents belongs to between `30,000 to `50,000
income groups followed by 33.33 per cent belongs to
below `30,000 income group and very less (10 per cent)
belongs to between `50000 to `80,000 income group.
This further revealed that the respondents of Anand were
better off in income as compared to Dahod district.
Employment Pattern

The significance of employment is the most
important determinant of income. This table revealed the
employment pattern of respondents and their family

members in Anand and Dahod district. In overall, the
average annual family working days were 435.79 man
days. Out of which, 36.17 per cent (157.61 man days)
was under agricultural self (cultivation), which generally
shows the disguised unemployment followed by 36.05
per cent (57.12 man days) was under agricultural wage
and 19.90 per cent (86.72 man days) was under non-
agricultural wage. Out of total 435.79 average annual
family working days, 51.38 per cent (223.93 man days)
employment goes to respondent himself followed by 24.49
per cent (106.71 man days) to females and 20.44 per
cent (89.08 man days) to males.

In Anand district the average annual working days
of their family was 442.04 man days. Out of which, 44.32

Table 3: Average annual working days/ employment pattern of respondents and family members
(Mandays)

Sources of Employment Responses Male Female Childern Total
Anand
Agricultural and allied self 124.5 40 31.4 - 195.9

(44.32)
Agricultural wage 116.8 - 24.6 - 141.4

 (31.99)
Non-agricultural self - 7.14 29.4 - 36.54

 (8.27)
Non-agricultural wage 32.8 20.4 - - 53.2

 (12.03)
Jobs/ Salary/ Service - 15 - - 15.00

(3.39)
Total 274.1

 (62.01)
82.54

(18.67)
85.4

 (19.32)
- 442.04

(100.00)
Dahod
Agricultural and  allied self 61 19.69 25.79 12.85 119.33

 (27.78)
Agricultural wage 75.17 34.69 52.7 10.28 172.84

 (40.24)
Non-agricultural self - - 17.14 - 17.14

 (3.99)
Non-agri cultural wage 37.58 41.25 32.38 9.02 120.23

 (27.99)
Total 173.75

(40.45)
95.63

 (22.26)
128.01
(29.80)

32.15
 (7.49)

429.54
(100.00)

Overall
Agricultural and allied self 92.75 29.85 28.6 6.43 157.61

(36.17)
Agricultural wage 95.99 17.34 38.65 5.13 157.12

 (36.05)
Non-agri cultural self - 3.57 23.27 - 26.84

 (6.16)
Non-agricultural wage 35.19 30.82 16.19 4.51 86.72

 (19.90)
Jobs/ salary/ service - 7.5 - - 7.5

(1.72)
Total 223.93

 (51.38)
89.08

 (20.44)
106.71

 (24.49)
16.07
 (3.69)

435.79
(100.00)

Source: Field Survey
Figures in parentheses indicate percentage of the total number of respondents

Bansal et al: Income, employment and consumption pattern of agricultural laborers in Central Gujarat
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per cent (195.9 man days) was under agricultural self
(cultivation), followed by 31.99 per cent (141.4 man days)
employment of family was under agricultural wage. Out
of total 442 average annual family working days, 62 per
cent (274.1 man days) employment goes to respondent
himself followed by 19.32 per cent (85.4 man days) to
females and 18.67 per cent (82.54 man days) to males.
In Dahod district, the average annual working days of
family was 429.54 man days. Out of which, 40.24 per
cent (172.84 man days) was under agricultural wage
followed by 27.99 per cent (120.23 man days) was under
non-agri. wage. Out of total 430 family working days,
mostly 40.45 per cent (173.75 days) employment goes
to the respondents himself followed by 29.80 per cent
(128.01 man days) goes to females, 22.26 per cent (95.63
man days) to males and 7.49 per cent (32.15 man days)
to children.

In Dahod children and females were more engaged
in agricultural wage and non-agricultural wage activities
as compared to Anand. In Dahod mostly family
employment was from agricultural wage activity as
compared to Anand. In both the districts disguised
unemployment was more common due to more
employment in agricultural cultivation activity. So, the
agriculture labor was not getting continuous work
throughout the year, which further shows seasonal
employment in both the districts.

The perusal of Table 4 shows the duration of wage
payment to respondents in Anand and Dahod district. In
overall, mostly 88.33 respondents were getting daily
wages. In both the districts majority of workers were
daily wage earners as 90 and 86.67 per cent workers in
Anand and Dahod district were getting daily wages.
Razack and Kumar (2014) found the same results in their
study.

The results of the Table 5 revealed that major reasons
for unemployment/ underemployment according to the
agricultural laborer in Anand district were received higher
wages in industry, willful and due to mechanization by
83.33 per cent, 45 per cent and 40 per cent respectively.
Moreover, some other reasons were also opined by less
than 20 per cent respondents such as, sickness and
disguised unemployment. Whereas in Dahod district the
major reasons were received higher wages in industry,
unirrigated land, low skills of labor and due to
mechanization by 66.67, 55, 50 per cent and 23.33 per
cent respectively. Some other reasons were also found
by less than 20 per cent respondents such as sickness,
disguised unemployment and willful. In overall central
Gujarat, the major reasons for un/underemployment
according to respondents were received higher wages in

Table 5: Reasons of unemployment/ underemployment in agricultural wage according to the respondents
Particulars Anand Dahod Overall

(n1=60) Rank (n2=60) Rank (N=120) Rank
Due to mechanization 24 III 14 IV 38 II

(40.00) (23.33) (31.67)
Received higher wages in industry 50 I 40 I 90 I

(83.33) (66.67) (75.00)
Unirrigated Land 0 VI 33 II 33 III

0.00 (55.00) (27.50)
Disguised unemployment in agricultural 6 V 7 VI 13 VI

(10.00) (11.67) (10.83)
Sickness 12 IV 9 V 21 V

(20.00) (15.00) (17.50)
Low skills 0 VI 30 III 30 IV

0.00 (50.00) (25.00)
Willful 27 II 6 VII 33 III

(45.00) (10.00) (27.50)
Source: Field Survey
Figures in parentheses indicate percentage of the total number of respondents

Table 4: Duration of payment of wages to respondents in
agricultural wage activity
Duration of wages Anand Dahod Overall
Daily 54 52 106

(90.00) (86.67) (88.33)
Weekly 3 7 10

(5.00) (11.66) (8.33)
Fortnightly 2 0 2

(3.33) 0.00 (1.67)
Monthly 1 1 2

(1.67) (1.67) (1.67)
Total 60 60 120

(100.00) (100.00) (100.00)
Source: Field Survey
Figures in parentheses indicate percentage of the total number of
respondents
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industry; due to mechanization and unirrigated land as
well as willful by 75 per cent, 31.67 per cent and 27.50
per cent.
Consumption Expenditure Pattern

Consumption pattern of the household varies with
the level of income. Generally there is a tendency for
lower income group to spend beyond their income. Many
of the household receive low income with which they
were not able to make both the needs and this further
leads to indebtedness. So, the consumption pattern is given
in below table.

The standard of living of people is reflected in their
family budget. A family budget is a statement which shows
how family income is spent on various items of
expenditure on necessary, comforts, luxury and other
cultural wants. The perusal of Table 6 shows the average
annual family consumption expenditure of the agricultural
laborer in Anand and Dahod district. In overall, the total
average annual family expenditure was `44641.10. Out
of which, 56.95 per cent (`25423.40) expenditure was
done on food items and remaining 43.05 per cent
(`19217.7) expenditure was done on non-food items.
Pradhan (2007) also found the similar results in case of
agricultural laborers. In food items expenditure, mostly
32.20 per cent expenditure (`14375.59) was on cereals
and pulses, followed by 9.26 per cent (`4132.59) was
on fruits/ vegetables. In non-food items, mostly 10.03
per cent (`4476.03) expenditure were on social ceremony,
followed by 5.89 per cent (`2628.44) was on education.

 In Anand district, the total average annual family
expenditure was `45642.33. Out of which, 54.80 per
cent (`25012) expenditure was done on food items and
remaining 45.20 per cent (`20630.33) expenditure was
done on non-food items. In food items expenditure,
mostly 36.02 per cent expenditure (`16440.37) was on
cereals and pulses, followed by 9.36 per cent (`4272.12)
was on fruits/ vegetables. In non-food items, mostly 10.59
per cent (`4833.57) expenditure were on education,
followed by 7.05 per cent (`3217.78) was on social
ceremony. In Dahod, the total average annual family
consumption expenditure was `43639.87. Out of which,
59.20 per cent (`25834.80) expenditure was done on
food items and 40.80 per cent (`17805.07) was done on
non-food items. In food items, mostly 28.21 per cent
(`12310.81) was on cereals and pulses, followed by 10.24
per cent (`4468.72) were on milk & milk products. In
non-food items, mostly 13.14 per cent (`5734.27)
expenditure was on social ceremony, 5.73 per cent
(`2500.55) was on religious ceremony, 5.35 per cent
(`2334.70) was on pan/tobacco/khaini and other
intoxicants.

In Dahod district, in food items expenditure, meat,
fish and egg products consumption was more compared

Table 6: Average annual family consumption expenditure
of the respondents

(`/HH)
Particulars Anand Dahod Overall
Food items
Cereals & Pulses 16440.37 12310.81 14375.59

(36.02) (28.21) (32.20)
Milk and milk products 2190.83 4468.72 3329.78

(4.80) (10.24) (7.46)
Meat, fish  and egg 474.68 4285.44 2380.06

(1.04) (9.82) (5.33)
Vegetables/ fruits 4272.12 3993.05 4132.59

(9.36) (9.15) (9.26)
Sugar/ salt/sices 1045.21 776.79 911

(2.29) (1.78) (2.04)
Other Food Items 588.79 - 294.38

(1.29) (0.66)
Total 25012 25834.8 25423.4

(54.80) (59.20) (56.95)
Non-food Items
Cloths 1291.68 1152.09 1221.89

(2.83) (2.64) (2.74)
Footwear 397.09 192.01 294.55

(0.87) (0.44) (0.66)
Education 4833.57 423.31 2628.44

(10.59) (0.97) (5.89)
Medical 693.76 615.32 654.54

(1.52) (1.41) (1.47)
Travel 360.57 868.43 614.5

(0.79) (1.99) (1.38)
Home and personal care
products

1405.78 1283.01 1344.4

(3.08) (2.94) (3.01)
Electricity bill 1583.79 811.7 1197.75

(3.47) (1.86) (2.68)
Telephone bill 689.2 205.11 447.15

(1.51) (0.47) (1.00)
Kerosene 839.82 493.13 666.48

(1.84) (1.13) (1.49)
Petrol/diesel 584.22 0 292.11

(1.28) 0.00 (0.65)
Social ceremony 3217.78 5734.27 4476.03

(7.05) (13.14) (10.03)
Religious ceremony 1853.08 2500.55 2176.82

(4.06) (5.73) (4.88)
Payment of loan and interest 670.94 968.81 819.86

(1.47) (2.22) (1.84)
Pan/tobacco/ khaini and other
intoxicants

1775.49 2334.7 2055.1

(3.89) (5.35) (4.60)
Others 433.6 222.56 328.08

(0.95) (0.51) (0.73)
Total 20630.33 17805.07 19217.7

(45.20) (40.80) (43.05)
Grand total 45642.33 43639.87 44641.1

(100.00) (100.00) (100.00)
Source: Field Survey
Figures in parentheses indicate percentage of the total number of
respondents
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to Anand district as they were non-vegetarian. In non-
food items, respondents of Dahod district were doing
more expenditure on social and religious ceremony, pan/
tobacco/ khaini and other intoxicants, payment of interest
& loan as compared to Anand district, which were doing
more on education, electricity bill and others also.

In Dahod (tribal) district, the expenditure of family
was more than the family income of a year. So, they
were in condition of debt as laborers of Anand were doing
a small amount of savings. This suggests that the training
on preparing family budget for the tribal people should
be incorporated by home science people.
CONCLUSIONS

In Anand, major source of income and employment
was agricultural (wage + self) as compared to Dahod, in
which major source was wage (agricultural + non-
agricultural) as landless agricultural laborer was more in
Dahod (tribal) district. Income level is an indicator of
well being condition and was better off in Anand as
compared to Dahod district. In Dahod, females and
children were also engaged in employment and income
generating activities. Disguised and seasonal
unemployment was also common as total family wage
employment days were less in both the districts. Mostly
respondents were daily wage earners and according to
respondents the major reasons for unemployment in
agriculture wage were higher wages in industry and
mechanization in overall central Gujarat. The average
annual family expenditure was more as compared to their
income in Dahod district, so they were in debt condition,
while in Anand a very less amount of saving occurs. In
Dahod, mostly expenditure in non-food items was done
on social ceremony and pan/tobacco/ other intoxicants.

This further revealed that the small and marginal

farmer, in both the district, who were not generating
sufficient income from their land, they were
supplementing their agriculture with wage employment
and the landless labor completely depends on wage
(agricultural + non-agricultural) employment.
SUGGESTIONS

There should be alternative source of income/
employment and for this credit should be provided at
cheaper rate of interest to address the debt condition and
seasonal unemployment of laborers. Trainings should be
given to laborers for preparing their family budget. In
broad, there should be change in attitude, government
support, policy measures and implications can go a long
way in improving the social and economic conditions of
labor.
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ABSTRACT
The present paper farmer‘s suicide in India and its causes, attempts to find out the farmers suicides scenario in India and
their cause. The study was based on the secondary data collected from different official sources. The farmer‘s suicide data
collected for the period of 2000-2012. The analysis of data revealed that continuous decline in the share of agriculture
and allied sectors in the GDP from 22.4 percent in 2001-02 to 13.9 percent in 2013-14 at 2004-05 prices. Whereas
analysis of Farmers’ Suicides and All Suicides by Sex in India Between 2000 and 2012 reported 214505 farmer‘s suicides,
which is 13.74 per cent of all reported suicide deaths. Suicide rates were higher in non farming community i.e. 15.7
percent and 16.9 percent as against the 14.6 percent and 15.3 percent for farmers in year 2011 and 2012 respectively.
Beside these cause-wise number of farmer‘s suicides by sex group in India were also analyzed and it revealed that
maximum farmers (1163) committed suicide due to Bankruptcy or Indebtedness followed by family problems faced by
1135 farmers.
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INTRODUCTION
The history of agriculture in India dates back to

the Rigveda. Today, India ranks second worldwide in
farm output. Agriculture and allied sectors
like forestry and fisheries accounted for 13.9per cent of
the Gross domestic product in 2013 (Anonymous 2013-
14). The economic contribution of agriculture to India’s
GDP is steadily declining with the country’s broad-based
economic growth. Still, agriculture is demographically
the broadest economic sector and plays a significant
role in the overall socio-economic fabric of India. The
Agriculture and allied sector provide employment to
around 56.6 percent population of country (Anonymous
2011). But from the past couple of years, farmers’ suicide
has become a major issue in the academic narratives,
policy analysis and in the everyday discourses. The issue
came at a time when the debate on the agrarian economy
was shifting from the debate on the mode of production
of the 1960s (Gough, 1980 and Thorner, 1982) to the
growing crisis of the economy in the 1980s and to the
farmers’ suicide in recent years. However the beginning

of agrarian crisis requires to be located much earlier to
the beginning of suicide, which goes back to the 1980s
when the terms of trade were going against agriculture
(Balagopal, 1988; Bose, 1981; Rudra, 1982), urban-biased
policies (Lipton, 1980) were dominating the state policies,
and farming was becoming a loosing proposition.

The crisis of agrarian economy during the decade
of 1980s was expressed in different forms: one of the
major forms was to oppose the state policies through
long marches, rallies, fast unto death, chakka jam,
prohibiting the entry of bureaucrats etc. (Assadi, 1994;
Assadi,1997). It was largely led by the farmers’
movements in different parts of India such as Shetkari
Sangathana in Maharashtra, Vyavasayigal Sangam in
Tamil Nadu, and Rajya Raitha Sangh in Karnataka.
Nowhere their protests were translated into a form of
suicide, because the organisational form of farmers’
struggle or movement provided them a sense of identity
and belongingness. Here too, no farmer’s movement
advocated suicide as a form of tactics to oppose or
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confront the global capital. In fact, during the current
decade, the farmer’s movement was also loosing its
tempo. Thus, it is in the midst of the failure or the declining
tempo of the farmers’ movement that one can locate the
suicide becoming a fact (Assadi, 2004). Interestingly
during the decade of globalisation, no activist from the
Indian side committed suicide protesting against
globalisation. Lee Kyung-Hae, a South Korean farmer and
lawmaker in Cancun who was holding a banner that read,
“WTO Kills Farmers”, committed the first suicide against
Globalisation. Lee was the former president of the Korean
National Future Farmer’s and Fisherman’s Association,
an agricultural lobbying group. Thus, one could discern
that farmers’ suicide was the result of deep or sharpening
agrarian crisis emanating from the capitalist development
in agriculture, although there are very much need to look
at the issue of suicide differently.
METHODOLOGY

The data has been collected from secondary sources
like National Crime Records Bureau (NCRB), Agriculture
Economic survey, Population census etc. The period of
study ranges from 2000-01 to 2013-14 for Agricultural
GDP. NCRB has been providing profession-wise suicides
by sex across states and one of the professions is for
those self-employed in farming/agriculture, which would
include those who are owner- or tenant-cultivators, but
not agricultural labourers. This is to be normalized with
an equivalent population category, which is obtained by
combing the cultivators from both main and marginal
category of workers in the census. Subgroup consistent
interpolation/extrapolation gives us estimates of population
for all years. These are used to compute suicide rates or
suicide deaths per 100,000 people for farmers and non-
farmers from 2000 to 2012. The data has been classified
and analyzed in systematic manner. For analysis tools
like summarization, percentage etc. has been used in this
study.
RESULTAND DISCUSSION
Declining Agriculture GDP a sign of Agrarian crisis:

The agriculture and allied sectors contributed
approximately 13.9 per cent of India’s GDP (at constant
2004-05 prices) during 2013-14. Gross Domestic
Product (GDP) of agriculture and allied sectors and its
share in total GDP of the country during the last 13 years
at 2004-05 prices were presented in Table 1. Analysis of
Table revealed that there has been a continuous decline in
the share of agriculture and allied sectors in the GDP
from 22.4 percent in 2001-02 to 13.9 percent in 2013-14
at 2004-05 prices. Falling share of agriculture and allied
sectors in GDP is an expected outcome in a fast growing
and structurally changing economy and shows a sign of
Agrarian crisis in the country.
Farmers’ Suicides and All Suicides by Sex in India

Table 2 presents Farmers’ Suicides and All Suicides
by Sex in India Between 2000 and 2012, the NCRB
reported 214505 farmer‘s suicides, which is 13.74 per
cent of all reported suicide deaths. In which 184103 were
males and 30402 were females. From all reported farmers
suicides, 85.82 per cent are males. Table 2 showed that
16603 farmers were committed suicide in year 2000,
which was increased to 18241farmers in year 2004 and
thereafter it declines year by year, in year 2012
approximately 13754 farmers committed suicide. Table
2 also showed all suicides attempted in a country from
2000 to 2012. It reported that in India Between 2000 and
2012 almost 1564252 persons committed suicides, in
which 997797 were males and 566455 were females.
The highest number of persons was committed suicide
in the year 2011, which were about 135585 persons.
Similarly Muzaffar Assadi: 1998 &2005 reported that
during 1999 - 2001, 110 farmers committed suicide in
Karnataka. According to one estimate, 3,000 farmers
committed suicide in Karnataka between 1998 and 2006.
Mishra (2006a) also reported similar kind of result.
Suicide Rates for Farmers and Non-Farmers by Sex
in India

The suicide rates for India from 2000 to 2012 in
Table 3 indicate that for females, the suicide rate for
farmers has always been relatively lower than that of
non farmers. Whereas in case of males suicide rate was
always higher in farming community but in year 2011
and 2012 suicide rates were higher in non farming
community i.e. 15.7 percent and 16.9 percent as against
the 14.6 percent and 15.3 percent for farmers in year
2011 and 2012 respectively. With regard to males, the
suicide rate for farmers was relatively higher than non-
farmers in the initial years and it peaked in 2004; this was
followed by a secular decline, but for a spike in 2009-a

Table 1: Share of agriculture and allied sector in total
GDP of India at current price of 2004-05

(Percent)
Year Share of Agriculture and Allied sector
2001-02 22.4
2002-03 20.1
2003-04 20.3
2004-05 19.0
2005-06 18.3
2006-07 17.4
2007-08 16.8
2008-09 15.8
2009-10 14.6
2010-11 14.5
2011-12 14.1
2012-13 13.9
2013-14 13.9
Source: Agriculture Economic Survey 2013-14
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drought year, and it has
again become relatively
lower in 2011 and 2012.
Mishra (2006b) result was
also in line of this result.
Cause-wise Number of
Farmers Suicides by sex
in India

Table 4 showed
Cause-wise Number of
Farmers Suicides by Age
Group in India in year 2014.
And it revealed that
maximum farmers (1163)
committed suicide due to
Bankruptcy or Indebtedness

Table 2: Farmers' suicides and all suicides by sex in India
Year Farmers’ Suicides Males

as percent of
Persons

All Suicides Farmers suicides
as per cent of  all

suicidesMales Females Persons Males Females Persons
2000 13501 3102 16603 81.3 66032 42561 108593 15.3
2001 13829 2586 16415 84.2 66314 42192 108506 15.1
2002 15308 2663 17971 85.2 69332 41085 110417 16.3
2003 14680 2463 17143 85.6 70068 40511 110579 15.5
2004 15929 2312 18241 87.3 72651 41046 113697 16.0
2005 14973 2158 17131 87.4 72916 40998 113914 15.0
2006 14664 2396 17060 86.0 75702 42410 118112 14.4
2007 14509 2123 16632 87.2 79295 43342 122637 13.6
2008 14145 2051 16196 87.3 80544 44473 125017 13.0
2009 14951 2417 17368 86.1 81471 45680 127151 13.7
2010 13592 2372 15964 85.1 87180 47419 134599 11.9
2011 12071 1956 14027 86.1 87839 47746 135585 10.3
2012 11951 1803 13754 86.9 88453 46992 135445 10.2
All years 184103 30402 214505 85.82 997797 566455 1564252 13.74
Source: National Crime Records Bureau (NCRB) (Various Years

followed by family problems faced by 1135
farmers. Whereas other major cause of
farmers suicides were observed as
farming related issues, other causes,
illness and Drug abuse / Alcoholic
addiction faced by 969, 828, 745 and 250
farmers respectively. Besides, all above
causes some other cause like poverty,
property dispute, marriage related issues,
fall in social reputations, and known
causes also stimulate farmers to
committee suicide. Shamika Ravi (2015)
were also observed that mental and
physical health are the leading causes of
suicides in India (20per cent) while the

often cited factor,
indebtedness, causes
significantly lower number
of suicides (less than 5per
cent). Among the different
demographic categories,
housewives report the
largest number of suicides
(18per cent) while farmers
report lowers (11per cent).
Kapoor and Ravi (2007)
also reported similar kind of
results.
CONCLUSIONS

In the Indian farmer’s
context, policy makers are
arguing that this negative
state is that of indebtedness.
But then loan waivers and

Table 3: Suicide rates for farmers and non-farmers by sex in India
(Per '00,000 people)

Year Males Females
Farmers Non-farmers Persons Farmers Non-farmers Persons

2000 15.7 13.9 14.2 7.4 10.1 9.8
2001 16.2 13.5 14 6.2 9.9 9.5
2002 18.0 13.6 14.3 6.5 9.4 9.1
2003 17.8 14.0 14.6 6.3 9.3 9.0
2004 18.8 13.6 14.5 5.8 9.0 8.8
2005 17.7 13.6 14.3 5.5 8.9 8.6
2006 17.4 14.1 14.6 6.2 8.9 8.7
2007 17.3 14.6 15.0 5.5 9.0 8.7
2008 16.9 14.7 15.0 5.4 9.1 8.8
2009 17.9 14.4 14.9 6.5 9.1 8.9
2010 16.4 15.6 15.7 6.5 9.2 9.1
2011 14.6 15.7 15.6 5.4 9.2 9.0
2012 15.3 16.9 15.4 5.2 9.7 8.6
Source:  NCRB and Census of India

Table 4: Cause-wise number of farmers Ssicides by sex
in India (2014)
Causes Male Female Total
Poverty 140 9 149
Property Dispute 52 0 52
Marriage Related Issues 63 58 121
Family Problems 1038 97 1135
Farming Related Issues 868 101 969
Illness 682 63 745
Drug Abuse/Alcoholic
Addiction

250 0 250

Fall in Social Reputation 6 1 7
Bankruptcy or Indebtedness 1112 51 1163
Causes Not Known 208 23 231
Other Causes 759 69 828
Total 5178 472 5650
Source : Ministry of Home Affairs, Govt. of India. (ON827)
Family problems excludes marriage related issues.

Shrey et al.: Farmer‘s suicides in India and its causes
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cash supports are aggravating this problem because they
provide the farmers with the incentive to make this
‘rational’ decision. Perhaps these short sighted measures
are having the exact opposite effect. They are probably
sending out the wrong signal to millions of distressed
farmers who are struggling to make ends meet. The
government response to the crisis of farmer suicide has
been simplistic and in some cases perhaps aggravating.
The main problem with offering special packages to deal
with such a problem is that it is reactionary rather than
pre-emptive long term policy. Some policy initiatives
around 2004-05 could have contributed to growth in
Indian agriculture and this might have also contributed to
a decline in farmers’ suicides after 2004. Therefore it is
crucial to avoid oversimplification of causes and
sensationalizing the issue. This requires responsible and
sensitive reporting by the media. In the Indian case, the
data clearly shows that even among the farming
community, health is the largest reported cause for
suicides, not debt or bankruptcy. It is imperative for policy
makers in India to take note and design interventions that
can address distress amongst various population groups
and not aggravate by misjudging and focusing on
indebtedness alone.
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ABSTRACT
The objective of the present paper is to estimate and compare the debt position of the sampled households of the different
farm-size categories in the rural areas of Punjab. The concentration of debt within various categories has also been
studied. Source-wise debt has been classified according to the lending agencies. The various purposes for which the
different categories of the farmers owed debt have also been studied. The debt incurred by different farm-size categories at
various rates of interest have also been discussed in this paper. The present study is based on 631 farm households and
relates to the year 2010-11.
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INTRODUCTION
Credit is one of the most impact factors having a

great impact on the growth and development of an
economy. With the introduction of New Agricultural
Technology consisting of biological and mechanical
innovation, the agriculture in Punjab became capital
intensive leading to increase in the demand for more
capital (Joshi, et al. 2005). Transformation of Punjab
agriculture led farms of all size to use the modern
machines like tractors, threshers, harvesting combines,
tube-wells, diesel and electricity and chemicals, fertilisers,
insecticides and weedicides (Shergill, 1998). To finance
the productive and high cash expenditure on these inputs
Punjab farmers regularly borrows huge amounts from
various institutional credit agencies i.e. co-operative
societies, regional rural banks (RRB’s), commercial
banks etc. and non-institutional credit agencies i.e.
money-lenders, commission agents, relatives & friends
etc (Shergill, 2010). Over the years, since the
nationalization of banks and the Green Revolution,
institutional credit for agriculture had grown in Punjab.
However, the growth rates had not been uniform keeping
in tune with the demand for such credit. Indebtedness
had also increased in the state (Satish, 2006).  The
institutional lending was inadequate, costly and

cumbersome and farmers have to resort to private non-
institutional sources of finance, which have their own
ways to exploit and squeeze the farmer’s net income.
Economic factors like decreasing productivity, falling
profits and social factors such as heavy expenditure on
house construction and social ceremonies have pushed
farmers into the debt trap. (Singh et al., 2008). In
agriculture sector there are two classes of borrowers.
One class which had smaller landholdings and lesser
capital equipment is at the lower end of economic
prosperity. This cooperative class mainly comprised the
small and marginal farmers. The other class which
emerges is basically the capitalist farmers who took up
farming on commercial basis. This class is more
sophisticated having large holdings and higher amount of
capital equipment.  The small and marginal farmers tend
to be the client of the cooperative banking system, whereas
the commercial farmers preferred the commercial banks
(Satish, 2005). Incurring debt for agricultural production
is not bad. In fact, it is a necessary element of the proper
conduct of agricultural operations. But India’s
agriculturists undergo debts also for unproductive
purposes. They contract loans to meet such consumption
needs as family expenditure on consumption, performance
of social functions connected with marriage, birth and
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death, litigation etc. Since these loans contribute nothing
to production, it becomes impossible to provide their
payment. As a result, such debts go on increasing from
generation to generation. A serious aspect of this problem
is that it is by and large a problem of small farmers. These
farmers are people of small means. They cultivate tiny
pieces of land. Their production is small. The surplus
with them, if any, is still smaller. To meet their
requirements they take loans mostly from moneylenders
for high rate of interest which then are not able to return.
As a result the dead weight of debt sits heavily on their
heads (Pujari, 2011). Even after the nationalization of
banks in 1969 and introduction of several banking reforms,
still majority of the farmers are suffering from major
disease called ‘Indebtedness’ and lack time and adequate
agricultural credit. The small size of holdings, poor
resources base and varying monsoon behaviour  are
exposing majority of the farmers, particularly  the small
and marginal farmers (Kumari, 2005). The marginal and
small farmers account for nearly 80 per cent of the total
operational holdings in the country, cultivating about 36
per cent of the total area. Punjab also faces the distressed
position with 30 per cent of the marginal and small farmers
operating only 8 per cent of the total area (Singh et al.,
2012). These farming households need credit on a
continuous basis to meet their working capital needs. The
food security of the country, to a large extent also depends
on the output generated by these farmers. Therefore, it
is necessary to ensure timely and affordable credit to the
faming households (Meenakshi et al., 2011). Despite
substantial improvement in agricultural output as well as
distribution of credit through institutional sources since
the introduction of New Agricultural Technology,
indebtedness among the farmer household is found to be
widespread even today (Narayanamoorthy and Kalamkar,
2005). While studying the Punjab peasants, Darling
(1925) wrote “Indian peasant is born in debt, lives in
debt and dies in debt”. Though it was written 9 decades
back, the problem of indebtedness not only remains true
today but it has been aggravated further in the recent
years.
NEEDAND IMPORTANCE OFTHE PRESENT
STUDY

After the mid sixties, a large number of studies have
been conducted in India to evaluate the effect of Green
Revolution on income, consumption, poverty and
indebtedness among farmers.  Some studies highlight the
extent of rural indebtedness which indicates that farmers
obtain loans to invest in machinery, irrigation structure,
purchase of seeds, fertilizers, agro-chemicals and
fulfillment of their social obligations. (Tandon, 1988;
Shanker, 1993; Rao, 2006, Lehka, 2005; Patil, 2008; and
Gaur, 2014). All these studies pointed out that the farmers

are still caught in the vicious circle of indebtedness. In
Punjab, suicides by farmers due to debt are still quite
common. No doubt, some studies have been conducted
in the state of Punjab based on both primary and
secondary data, but these are based on a particular point
of time period. At present, Punjab state is in the grip of
severe crisis, so the results of this study would be quite
useful for academicians, planners, policy-makers and
administrators for solving the problems of farmers in the
rural areas of Punjab state.

The main objectives of this paper were to assess
the overall debt position of the farmers in the rural areas
of Punjab and indentify the factors affecting their
indebtedness. It is an attempt to estimate the extent and
determinants of indebtedness among different farm-size
categories in the rural areas of Punjab state.
METHODOLOGY

For the analysis of nature and magnitude of
indebtedness among the different farm-size categories,
on the basis of agro-climatic criterion the whole Punjab
state has been divided into three regions: the Shivalik
foothills region, the central plains region and the south-
west region. We decided to select one district from each
agro-climatic region. On the basis of this criterion,
Hoshiarpur district from the Shivalik foothills region,
Ludhiana district from the central plains region and
Bathinda district from the south-west region have been
selected. On the basis of random sampling method one
village from each development block of the selected
districts has been selected. Thus, in all, thirty villages
have been selected for the survey. These include ten
villages from Hoshiarpur district, twelve villages from
Ludhiana district and eight villages from Bathinda district.
As many as 10 per cent farm households consisting of
landless, marginal, small, medium and large farmers
formed the sample for the survey. Out of 30 villages,
631 households in all, 196 farm households from
Hoshiarpur district, 247 from Ludhiana district and 188
from Bathinda district have been selected. Out of 631
farm households, 43 landless, 173 marginal, 183 small,
186 medium and 46 large farm households have been
selected for the purpose of survey. The present study
relates to the agricultural year 2010-11.
Functional Analysis

It is important to study the factors associated with
indebtedness. Log linear regression has been used to
analyse the relative indebtedness of different farm-size
categories in the selected regions as given below:
Y= f (X1, X2, X3, X4, X5, X6, U)

Where,
Y= Indebtedness (`)
 X1= Family Size
 X2= Ratio of credit from non-institutional sources
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           to that from institutional sources
X3= Income from subsidiary occupations other than the
      main occupation (`)
X4= Expenditure on unproductive purpose of borrowed
      fund (`).
X5= Educational level of the decision-maker of the family
      (Dummy)
X6= Farm-size (Acres)
U = Random term with usual properties.

RESULTSAND DISCUSSION
The results regarding the nature and magnitude of

indebtedness among farmers in the rural areas of Punjab
state are discussed in this section.
Extent of Debt

The data showing the extent of debt among the
different farm-size categories in the study area is presented
in Table 1. The table shows that 80.19 per cent of the

Table 1: Extent of debt among farmers
Farm
size

Number Indebted HH
as percent of

SH

Average Amount of
Debt (000' `)

SH IH Per SH Per IH
Landless 43 39 90.7 46.45 51.22
Marginal 173 143 82.66 64.99 78.62
Small 183 145 79.23 108.15 136.50
Medium 186 144 77.42 220.37 284.64
Large 46 35 76.09 324.09 425.94
Ovarall 631 506 80.19 140.93 175.75
Source: Field Survey, 2010-11
HH: Households SH: Sampled Households IH: Indebted Households

Table 2: Amount of Debt Per Acre
(Mean value in `)

Debt Per Acre
Farm-Size   Owned  Operated
Landless  - 13,233.86
Marginal 38,452.76 29,673.59
Small 27,106.15 24,141.42
Medium 24,512.30 23,123.36
Large 11,447.80 12,151.75
Overall 22,264.10 20,543.98
Source: Field Survey, 2010-11

`22264.10 and `20543.9,  respectively. The category-
wise amount of loan per owned and operated acre is the
highest among the marginal farm-size category, followed
by the small, medium, landless and large farm-size
categories.

The analysis further provides that the burden of
debt is greater on small farm-size categories as
compared to the large farm-size category. The large
farm-size category finances its crop production
operations to a great extent from its own savings as
its average propensity to consume is less than one.
Debt According to Sources of Credit
The role of various credit agencies has been analysed
through the data presented in Table 3. The table brings
out that an average farming household in rural Punjab
has incurred `99517.84 from institutional agencies
and `41413.91 from non- institutional agencies. The
overall debt of an average farming household is
`140931.75. However, there are variations across the
different farm-size categories. The landless farmers

are under debt of `46450.84, out of which `9912.17 is
owed from the institutional agencies and the remaining
`36538.67 from the non-institutional sources. The
marginal farmers are indebted to the extent of `34147.01
to institutional agencies and `30838.15 to non-institutional
agencies, whereas the corresponding figures are
`70585.25 and `37568.30 respectively for the small
farmers. The medium farmers have owed `161682.80
from institutional agencies and `58682.79 from non-
institutional agencies. The large farm-size category
incurred `292869.65 from institutional agencies and
`31217.63 from non-institutional agencies. Non-
institutional agencies are the main source of borrowings
for the landless farmers. The landless farm-size category
has no other option to incur debt from the non-institutional
agencies, as the farmers of this category in the absence
of any land fail to owe debt from institutional agencies.

The table clearly shows that the large and medium
farmers have owed the highest amount of debt from
commercial banks, whereas the landless, marginal and
small farmers have incurred the highest amount of debt

farming households in the state of Punjab are under debt.
There are certain variations across the different farm-
size categories. The percentage of indebted households
was the highest among the landless farmers (90.70),
whereas it is 82.66, 79.23, 77.42 and 76.09 in the case
of marginal, small, medium and large farm-size categories
respectively.

The average amount of debt per indebted household
is `175746.91 in the rural areas of Punjab, while for an
average per sampled household is `140931.75. It is
interesting to note that average amount of loan per
indebted household and per sampled household increases
with the increase in farm-size. This reveals the fact that
the needs of farmers increase as farm-size increases
because without investing in operational as well as fixed
costs, the major share of income cannot be generated.
Per Acre Debt among Farmers

The data showing the amount of debt per operated
acre and per owned acre is presented in Table 2. The
table describes that for an average farming household,
the amount of loan per owned and per operated acre is

Kaur et al.: Magnitude and determinants of indebtedness among farmers in rural Punjab
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from commission agents. This phenomenon has an
important implication that even after 68 years of
independence the institutional agencies are not providing
sufficient loans to the landless, marginal and small farmers
according to their requirement.
Pattern of Debt According to Sources of Credit

The data showing the proportional shares of credit
from different credit agencies is provided in Table 4. It is
clear from the table that an average farming household
has incurred 70.62 per cent of total debt from institutional
agencies. This proportion increases with increase in the
farm-size. The remaining 29.38 per cent of total debt is
incurred from non- institutional agencies. This proportion

Table 4: Debt incurred from different credit agencies
(Percentage of total)

Source of Debt Landless
farmers

Marginal
farmers

Small
farmers

Medium
farmers

Large
farmers

Overall
farmers

Institutional Sources
Primary agricultural cooperative societies/co-
operative banks

15.57 31.83 28.3 25.17 27.01 26.8

Commercial banks 5.76 14.85 27.11 38.14 45.14 33.2
Land development banks 0 3.9 2.32 2.16 2.02 2.34
Rural regional banks 0 1.97 7.53 7.9 16.2 8.28
Sub-total 21.33 52.55 65.26 73.37 90.37 70.62
Non-institutional Sources
Commission agents 34.42 32.96 28.47 21.79 8.12 22.68
Money-lenders 13.3 8.29 4 3.35 0.81 3.92
Traders 4.26 2.4 1.26 1.22 0.7 1.36
Large farmers 24.41 2.91 0.49 0 0 1.02
Relatives and friends 2.28 0.89 0.52 0.27 0 0.4
Sub-total 78.67 47.45 34.74 26.63 9.63 29.38
Total 100 100 100 100 100 100
Source:  Based on Table 3

Table 3: Debt incurred from different credit agencies
(Mean value in `)

Source of Debt Landless
farmers

Marginal
farmers

Small
farmers

Medium
farmers

Large
farmers

Overall
farmers

Institutional Sources
Primary agricultural cooperative societies/co-
operative banks

7232.56 20682.08 30612.57 55462.37 87543.48 37771.95

Commercial banks 2679.61 9653.18 29316.94 84043.01 146304.35 46770.56
Land development banks 0 2531.8 2513.66 4763.44 6521.82 3302.7
Rural regional banks 0 1279.95 8142.08 17413.98 52500 11672.63
Sub-total 9912.17 34147.01 70585.25 161682.8 292869.65 99517.84
Non-institutional Sources
Commission agents 15987.51 21421.97 30803.27 48010.75 26304.52 31965.88
Money-lenders 6176.19 5387.28 4316.94 7392.47 2630.5 5520.73
Traders 1976.74 1560.69 1366.12 2688.17 2282.61 1917.6
Large farmers 11336.6 1890.17 519.13 0 0 1441.32
Relatives and friends 1061.63 578.04 562.84 591.4 0 568.38
Sub-total 36538.67 30838.15 37568.3 58682.79 31217.63 41413.91
Total 46450.84 64985.16 108153.55 220365.59 324087.28 140931.75
Source: Field survey, 2010-11

share is inversely associated with the farm-size. The
commercial banks are an important source of debt for an
average farming household contributing 33.20 per cent
of the total debt. This proportion is positively associated
with the farm-size. The primary agricultural cooperative
societies/co-operative banks are the second important
source from which an average farming household has
owed 26.80 per cent of the total debt. This share is the
highest for the marginal farmers, followed by the small,
large, medium and landless farmers. The commission
agents are the third important source of debt for an
average farming household contributing 22.68 per cent
of the total debt. This proportion is inversely associated
with the farm-size. The landless, marginal and small



245

farmers have incurred the highest debt from this source.
At the fourth rank appears the regional rural bank. An
average farming household has owed 8.28 per cent of
the total debt from this source; and this proportion is
also positively associated with the farm-size. The
share of land development banks is 2.34 per cent for an
average farming household. This proportion decreases
with the increase in farm-size.

Source-wise, the medium and large farm-size
categories have much similarity in the pattern of debt.
According to the sources of credit, for these categories
major sources of debt are commercial banks, commission
agents and primary agricultural cooperative societies/co-
operative banks. The remaining categories have a different
pattern. For the landless farm-size category, the
commission agents, large farmers and primary agricultural
cooperative societies/co-operative banks are the major
source of debt. On the whole, the landless farm-size
category is largely dependent on non-institutional sources
from which they incurred 78.67 per cent of the total
debt. In the case of marginal and small farm-size
categories, major sources of debt are commission agents,
primary agricultural cooperative societies/co-operative
banks and commercial banks. For these categories, the
share of commission agents is higher because they provide
loans for consumption purposes and other unproductive
credit requirements of the farmers besides meeting their
production requirements. Even after more than six
decades of planned economic development, the poor
peasantry is still being exploited by non-instructional
agencies which charges exorbitant rates of interest.
 Debt According to Different Purposes

The data pertaining to the various purposes for which

Table 5: Debt incurred for different purposes
(Mean value in `)

Sources of Debt Landless
farmers

Marginal
farmers

Small
farmers

Medium
farmers

Large
farmers

Overall
farmers

Productive
Farm inputs, machinery and implements 9534.88 24757.23 52541.53 125580.65 232869.57 76668.94
Rent of land 3186.65 1014.45 1049.18 672.04 0 997.66
Dairying 5284.26 6815.03 8743.17 6370.97 6521.83 7117.63
Education 0 462.43 1721.31 13790.32 16630.54 5903.34
Sub-total 18005.79 33049.14 64055.19 146413.98 256021.94 90687.57
Unproductive
House construction, addition of rooms and
major repairs

2747.07 3063.58 9464.48 19586.02 41630.43 12580.23

Marriages and other socio-religious ceremonies 8953.49 10988.44 15885.25 29032.26 15108.72 17889.07
Domestic needs 14236.35 15052.02 15333.33 16908.6 8608.74 15155.57
Health care 2508.14 2511.56 2568.31 3317.2 1521.8 2693.11
Vehicle loan               - 320.42 846.99 5107.53 1195.65 1926.2
Sub-total 28445.05 31936.02 44098.36 73951.61 68065.34 50244.18
Total 46450.84 64985.16 108153.55 220365.59 324087.28 140931.75
Source: Field survey, 2010-11

the different farm-size categories have incurred debt are
presented in Table 5. The farmers owed debt for
productive as well as unproductive purposes. Debt for
unproductive purposes here refers to those loans which
are not directly used in the production process. The
expenditure on marriages and other socio-religious
ceremonies, vehicle purchase are conventionally labeled
as unproductive. The table shows that an average farming
household in the rural areas of Punjab incurs a debt of
`140931.75 for various purposes. The table shows that
an average farming household in the state incurs
`90687.57 for productive purposes and `50244.18 for
unproductive purposes. Absolute amount of debt for
productive purposes is positively associated with the farm-
size. The debt has been owed mainly for the purchase of
farm inputs, machinery and implements. An average
farming household incurs `76668.94 for this purpose and
this amount increases with the increase in farm-size. This
is due to the result of application of New Agricultural
Technology which costs highly to the farmers. The large
and medium farmers spend more on farm inputs,
machinery and implements as compared to the landless,
marginal and small farmers. The large farmers due to
their greater income resources with land ownership are
placed in a highly advantageous position.
Pattern of Debt According to Different Purposes

The data provided in Table 6 exhibit the pattern of
debt according to the different purposes of loans. The
debt incurred by the farmers mainly for the purchase of
farm inputs, machinery and implements, marriages and
other socio-religious ceremonies, domestic needs,
education, healthcare, purchase of vehicles, and dairying.
The table indicates that 64.35 per cent of the total debt is

Kaur et al.: Magnitude and determinants of indebtedness among farmers in rural Punjab
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owed for productive purposes. This proportion increases
with the increase in farm-size. This proportion is as high
as about 78.99 per cent for the large farm-size category
and as low as 38.76 per cent for the landless farm-size
category. As much as 35.65 per cent of the total debt is
owed for unproductive purposes. This proportion is
negatively associated with the farm-size. This proportion
is the highest (61.24 per cent) for the landless farm-size
category, followed by the marginal, small, medium and
large farm-size categories with their respective
percentages of 49.14, 40.78, 33.56 and 21.01. Among
the different purposes, the highest share goes to the
purchase of farm inputs, machinery and implements; and
this proportion is positively associated with the farm-
size. This proportion is as high as 71.85 per cent for the
large farmers, followed by the medium farmers, small,
marginal and landless farmers with their respective
percentages of 56.99, 48.58, 38.10 and 20.52. It brings
out the fact that need of farm inputs increases as the
farm-size goes up. The field survey has highlighted the
fact that Punjab peasantry especially the landless, marginal
and small farmers cannot afford farm investment from
their own sources to transform traditional agriculture into
scientific farming due to their low levels of income. The
debt incurred for investment in machinery and implements,
irrigation structure, chemicals, fertilizers, insecticides and
pesticides is partly spent for their basic subsistence and
fulfillment of their social obligations.

 The second main purpose to incur debt is for
the expenditure on marriages and other socio-religious
ceremonies. This proportion is the highest for the landless
farmers; they spend 19.28 per cent on this purpose,
whereas the marginal, small, medium and large farmers

Table 6: Debt incurred for different purposes
(Percentage of total)

Sources of Debt Landless
farmers

Marginal
farmers

Small
farmers

Medium
farmers

Large
farmers

Overall
farmers

Productive
Farm inputs, machinery and implements 20.52 38.1 48.58 56.99 71.85 54.4
Rent of land 6.86 1.56 0.97 0.3 0 0.71
Dairying 11.38 10.49 8.08 2.89 2.01 5.05
Education 0 0.71 1.59 6.26 5.13 4.19
Sub-total 38.76 50.86 59.22 66.44 78.99 64.35
Unproductive
House construction, addition of rooms and
major repairs

5.91 4.71 8.75 8.89 12.85 8.93

Marriages and other socio-religious ceremonies 19.28 16.91 14.7 13.17 4.66 12.69
Domestic needs 30.65 23.16 14.18 7.67 2.66 10.75
Health care 5.4 3.87 2.37 1.51 0.47 1.91
Vehicle loan 0 0.49 0.78 2.32 0.37 1.37
Sub-total 61.24 49.14 40.78 33.56 21.01 35.65
Total 100 100 100 100 100 100
Source: Based on Table 5

spend 16.91, 14.70, 13.17 and 4.66 per cent respectively
for the same purpose. Hence, this phenomenon establishes
the fact that the modernisation has created cultural links
of the rural population with cities, resulting in the race of
maintaining a good standard of living. The poor peasantry
especially the landless, marginal and small farmers are
caught in the vicious circle of indebtedness.

          The third purpose to owe debt is for the
family maintenance expenditure. This proportion is
negatively associated with the farm-size. This proportion
is the highest, (30.65 per cent) for the landless farmers,
whereas the corresponding figures for the marginal, small,
medium and large farmers are 23.16, 16.14, 7.67 and
2.66 per cent respectively. The above analysis clearly
shows that the average annual consumption expenditure
of the landless, marginal, small and medium farmers
exceeds their annual income. Since they try to maintain
the bare minimum level of consumption, they borrow
money mainly for consumption purposes.

About 9 per cent of the total debt is incurred for the
purpose of house construction, addition of rooms and
major repairs. The large farmers spend the highest
proportion, i.e., 12.85 per cent on this purpose, followed
by the medium, small, landless and marginal farmers with
their respective percentages of 8.89, 8.75, 5.91 and 4.71.
Only 4.19 per cent of the total debt is owed for education
purpose. This proportion is the highest for the medium
farmers, followed by the large, small and marginal
farmers. The table shows that 5.05 per cent of the total
debt is incurred for dairying purpose. This proportion is
the highest (11.38 per cent) for the landless farmers and
the lowest (2.01 per cent) for the large farmers. The
marginal, small and medium farmers spend 10.49, 8.08
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and 2.89 per cent respectively for the same purpose. An
average farming household spends 1.37 per cent of the
total debt on the purchase of a vehicle. This proportion is
the highest for medium farmers. The purpose of paying
rent toward land is negatively associated with the farm-
size. The share of this proportion is the highest for the
landless farmers (6.86 per cent) and the lowest for the
medium farmers (0.30 per cent).  However, the large
farmers have not incurred any debt for this purpose.

The above analysis brings the fact that the landless
farmers incur the highest proportion of their debt for
unproductive purposes, whereas the marginal, small,
medium and large farmers incur for productive purposes.

Table 7: Debt according to the rate of interest among
farmers

(Mean valve in `)
Farm-size Rate of interest (percent/annum) Total

0-12 12-24 24-36 > 36
Landless 10973.79 10801.47 20147.67 4527.91 46450.84
Marginal 27965.32 21502.5 14043.35 1473.99 64985.16
Small 55918.58 36404.37 15830.6 0 108153.55
Medium 120930.11 79005.38 20430.1 0 220365.59
Large 205587.96 118500.32 0 0 324087.28
Overall 75266.2 49116.34 15836.53 712.68 140,931.75
 Source: Field Survey, 2010-11

As the farm-size increase the proportion of debt for
productive purposes increases and non-productive
purpose decreases.
Extent of Debt According to Rate of Interest

 The mean values of debt according to rate of
interest are given in Table 7. The table depicts that an
average farming household has owed maximum
amount of debt at the rate of interest ranging from 0-
12 per cent per annum, followed by the ranges 12-
24, 24-36, and above 36 per cent. The landless farmers
have incurred maximum amount of debt at the rate of
interest ranging from 24-36 per cent per annum,
whereas the large, medium, small and marginal farmers
have owed maximum amount of debt at the rate of
interest ranging from 0-12 per cent per annum.
However, the large and medium farmers have owed
the maximum amount of debt at less than 10 per cent
rate of interest.
Pattern of Debt According to Rate of Interest

The relative shares of the different ranges of interest
rates are shown in Table 8. The table reveals that an
average farming household has incurred 53.40 per cent
of the total debt at the rate of interest ranging between 0-
12 per cent. This proportion is positively associated with
the farm-size. This proportion is the highest for
the large farmers, i.e., 63.44 per cent, followed by the

medium, small, marginal and landless farmers with their
respective percentages of 54.88, 51.70, 43.03 and 23.63.

Another substantial proportion of debt, 34.85 per
cent of an average farming household falls in the interest
range of 12-24 per cent per annum. This proportion is
also the highest for the large farmers, followed by the
medium, small, marginal and landless farmers. About
11.24 per cent of the total debt has been owed at the rate
of interest ranging from 24-36 per cent per annum. This
proportion is negatively associated with the farm-size.
The landless farmers have owed the highest (43.37 per
cent) amount of their total debt at this rate of interest,
followed by marginal, small, medium and large farmers.

The primary agricultural cooperative societies/
cooperative banks and commercial banks which
charge 4-15 per cent rate of interest are the main
source of credit for the large, medium and small
farmers. The commission agents, money-lenders and
large farmers charge 20-40 per cent rate of interest;
and they are the main source of credit for the landless
and marginal farmers. Even though interest rates
charged by the non-institutional agencies are quite
high, but even then the landless, marginal and small
farmers remain dependent upon them. It happens due
to non-availability of loans to these farmers from the
institutional agencies. This analysis also leads to the
conclusion that the landless farmers have no other

choice than to avail loans from non-institutional sources
because loans by institutional agencies are advanced to

those only who have some kind of assets such as land to
mortgage.
Determinants of Indebtedness

The amount of debt at a point of time is influenced
by several economic and non-economic factors. The
various economic factors which are considered important
in the policy framework are subjected to analysis. It is
hypothesized that indebtedness depends upon farm-size,
family size, and ratio of credit from non-institutional

Table 8: Debt according to the rate of interest among
farmers

(Percentage of total)
Farm-size Rate of interest (percent/annum) Total

0-12 12-24 24-36 > 36
Landless 23.63 23.25 43.37 9.75 100
Marginal 43.03 33.09 21.61 2.27 100
Small 51.70 33.66 14.64 - 100
Medium 54.88 35.85 9.27 - 100
Large 63.44 36.56 - - 100
Overall 53.4 34.85 11.24 0.51 100
Source: Based on Table 7

Kaur et al.: Magnitude and determinants of indebtedness among farmers in rural Punjab
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Table 9: Factors determining indebtedness of farmers: category-wise rerults of multiple regression analysis
Factors Landless

farmers
Marginal
farmers

Small
farmers

Medium
farmers

Large
farmers

Overall
farmers

Family size 210
(1.28)

770
(2.80)

872
(2.25)

981
(3.33)

289
(1.32)

3122
(2.52

Ratio of credit from non-institutional sources to
that from institutiona lsources

0.14*

(4.42)
3.30**

(3.88)
0.281
(3.65)

1.25***

(9.90)
0.16

(4.68)
0.88*

(11.35)
Income from Subsidiary  occupations -0.18

(4.27)
-0.26*

(5.24)
-0.34
(6.66)

-0.62**

(3.88)
-0.22
(4.42)

-0.2
(7.36)

Expenditure on non-productive purposes 0.21**

(5.33)
0.558
(6.85)

0.625**

(2.84)
0.98* 0.22***

(5.42)
0.42**

(4.34)
Education of the head of the family 14428.70**

(2.22)
-142.4
(4.41)

-1815.32*

(6.88)
-246.05
(6.52)

14658.40*

(2.25)
-274.12
(6.68)

Farm-size 3756.85
(0.03)

185.66
(1.82)

2487.95**

(1.25)
1425.85
(0.62)

3865.45*

(0.04)
5624.68***

(4.53)
R2 0.69 0.68 0.61 0.95 0.7 0.82
Total 100 100 100 100 100 100
Source: Field Survey, 2010-11
Figures in parentheses indicate t-values
*, **, and *** Significant at one, five and ten per cent level

sources to that from institutional sources, income from
subsidiary occupations, expenditure on unproductive
purposes and educational level.

Multiple regression model has been used to determine
and signify the factors influencing indebtedness among
the landless, marginal, small, medium and large farm
households in rural Punjab. The results obtained are
presented in Table 9.
Landless Farmers

The regression coefficient for ratio of credit from
non-institutional sources to that from institutional sources
is statistically significant at one per cent. The regression
coefficients for expenditure on unproductive purposes
and educational level are statistically significant at five
per cent level of probability. The regression coefficient
for family size is statistically not significant. The regression
coefficient for income from subsidiary occupations is
negative which implies an inverse relationship between
indebtedness and income. The coefficient of multiple
determinations is 0.69. This suggests that explanatory
variables explain 69 per cent variation in the dependent
variable.
Marginal Farmers

The regression coefficient for family size is positive
and statistically non- significant. Ratio of credit from non-
institutional sources to that from institutional sources is
positive and significant at 10 per cent level of probability.
The coefficient of ratio of credit on unproductive purposes
is positive and statistically non- significant. The regression
coefficients for income from subsidiary occupations and
educational level are found to be negative which establish
an inverse relationship between income and indebtedness,
and between education level and indebtedness, whereas
the coefficient for farm-size is positive and statistically

non-significant. All the explanatory variables when taken
together explain 68 per cent variation in the magnitude of
indebtedness.
Small Farmers

The regression coefficients for income from
subsidiary occupations and educational level are negative
and statistically significant at one per cent level of
probability. The regression coefficient for family size is
statistically non significant. The regression coefficient
for farm-size is positive and significant at 10 per cent
level of probability which indicates that indebtedness
increases as farm-size goes up. The coefficient of
multiple determinations is 0.61. This suggests that
explanatory variables explain 61 per cent variation in the
dependent variable.
Medium Farmers

Variations in the magnitude of indebtedness among
the medium farmers are explained by the ratio of credit
from non-institutional sources to that from institutional
sources, expenditure on unproductive purposes and
income from subsidiary occupations. The regression
coefficient of non-institutional sources to that from
institutional sources is positive and statistically significant,
which indicates that debt from non-institutional sources
increases. Income from subsidiary occupations is having
an inverse relationship with indebtedness. Expenditure
on unproductive purposes is statistically significant at one
per cent level of probability. The coefficient of multiple
determinations is 0.95. This suggests that explanatory
variables explain 95 per cent variation in the dependent
variable.
Large Farmers

In the case of large farmers, regression coefficients
for education level and farm-size are positive and
statistically significant at one per cent level of probability.
The regression coefficient of expenditure on unproductive
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purposes is statistically significant at ten per cent level of
probability, whereas the coefficients for family size and
ratio of credit from non-institutional sources to that from
institutional sources are not significant. Taken together
all the variables explain 70 per cent variations in the
dependent variable.
Overall

The estimates of regression coefficient suggest that
the variations in the magnitude of indebtedness of all the
sampled farmers are explained to a large extent by
expenditure on unproductive purposes and farm-size. In
the case of all the sampled farmers, the contribution of
explanatory variables such as ratio of credit from non-
institutional sources to that from institutional sources is
positive and statistically significant at one per cent level
of probability. Expenditure on unproductive purposes is
statistically significant at five per cent level of probability,
while that of farm-size is significant at 10 per cent of
probability. The regression coefficients for income from
subsidiary occupations and education level are negative
which indicate that indebtedness decreases as education
level of the head of family increases or the income from
sources other than agriculture increases.

The regression coefficient for family size is positive.
This implies that as the expenditure on family maintenance
increases, the indebtedness also increases. A positive
relationship between farm-size and indebtedness provides
that the capacity to avail loans increases with the increase
in farm-size. Taken together all the variables explain 82
per cent variations in the dependent variable. The above
analysis shows that the factors like increase in income
from subsidiary occupations, increase in educational level
of the head of the family and decrease in non-productive
expenditure result in reducing the magnitude of
indebtedness among farmers in the rural areas of Punjab.
CONCLUSION AND POLICY IMPLICATIONS

The analysis of magnitude and determinants of
indebtedness among farmers in rural Punjab concluded
that slightly more than 80 per cent of the farming
households in the state of Punjab are under debt. The
average amount of loans per indebted household and per
sampled household increases as the farm-size goes up
which reveals that the needs of farmers are increasing as
the farm-size increases because without investing in
operational as well as fixed costs, the major share of
income cannot be generated. The category-wise amount
of loans per owned and operated is the highest among
for the marginal farm-size category, followed by the small,
medium, landless and large-farm-size categories. The
source-wise analysis pointed out that the commercial
banks and primary agricultural co-operative societies/co-
operative banks are major sources of debt among the
marginal, small, medium and large farm-size categories.

For the landless farm-size category, the major sources
of debt are the commission agents and large farmers and.
As the farm-size increases the proportion of debt for
productive purposes increases, whereas for unproductive
purposes decreases. The  landless  farmers have owed
the maximum amount of debt at the rate of interest ranging
from 24 to 36 per cent, whereas, the large, medium,
small and marginal farmer have owed the maximum
amount of debt at the  rate of interest ranging from 0
to12 per cent.

The field survey has revealed the fact that he average
amount of loan per indebted household and per sampled
household increases as the farm-size goes up which
reflects that higher the farm-size more would be the needs
of farmers. There is urgent need to take effective
measures to overcome the problem of indebtedness.
Appropriate policy measures should be taken to promote
smooth financing with minimum formalities. A system is
required to be developed wherein there should be no cost
of borrowing except interest. The landless, marginal and
small farmers are still being exploited by the commission
agents, money-lenders and large farmers who charge
exorbitant rates of interest.  In the absence of having any
property to mortgage, they are unable to get a loan from
institutional sources. The government should simplify the
procedure for availing a loan from institutional sources.
A close watch on the non-institutional credit agencies is
required to save the poor farmers from their exploitation.
Effective measures should be taken to provide technical
and financial assistance to the farmers so as to enable
them for proper utilization and repayment of their loan.
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ABSTRACT
The unremunerativeness of agriculture, grinding indebtedness and farmer suicides is the today’s most distressing
phenomenon in India. The study has been attempted to reveal that the farming sector had been facing several problems
since British Rule, which compounded to become the genesis of contemporary agrarian crisis. Although significant
measures in the form of green revolution, crop diversification and economic reforms were taken by the Indian government
but the situation was more or less the same. The agrarian crisis caused by indebtedness is not new to India but its fallout
is most pernicious in its new dimensions.
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INTRODUCTION
The Report of the Expert Group on Agricultural

Indebtedness appointed by the Ministry of Finance
revealed that Indian agriculture had been passing through
a ‘severe crisis’. This agrarian crisis had both long-term
structural and institutional as well as short term
manifestations. The long-term structural features were
declining share of agriculture in the Gross Domestic
Product (GDP) which resulted in decrease in relative
productivity of agriculture, large dependence of working
population which led to sharp decline in per capita land
availability, increasing marginalisation of ownership and
operational holdings. Also, the functioning of the rural
cooperative credit institutions had deteriorated in various
parts of the country and lending by the commercial and
regional rural banks had neglected the social priorities.
The Indian farmers had to depend upon the non-
institutional sources of credit at very high rates of interest
(Government of India, 2007).

The small and marginal farmers are the worst victims
of the current agrarian crisis, who constitute the vast
majority of the Indian population. The most important
aspect of this crisis is that peasants find it difficult to
continue in the farming sector because agriculture has
become unremunerative and increasingly becoming
unviable for the Indian farmers. The 59th Round of the

National Sample Survey had surveyed that 40 per cent of
the farmers wanted to quit farming, if they had been
provided another option. The forced selling of assets that
was land and livestock of the poorer sections of the
peasantry led to higher incidence of landlessness (Pillai,
2007). This paper attempts to examine the agrarian crisis
and farmer suicides in India with the following objectives:
i.  to analyze the problems of Indian farmers before and

after independence and
ii.  to study the incidence of agrarian distress including

indebtedness and farmer suicides.
INDIANAGRICULTURE DURING BRITISH
PERIOD

The British came to India for the purpose of trading
and increase the demand for raw material and transferred
that to the industries in Britain. Also, they wanted was to
ensure a permanent market in India to sell their finished
goods. All these needs were fulfilled by India. For this,
they made various investments to improve the transport
and communication system in the country so that the
raw material can be easily transferred to the port from
the farms and finished goods from the ports to the market
(Kaul, 2010). The British needed a large amount of money
from India to conquer the vast territory of India, for trade,
projects of company and the cost of running the
administration. For this, they carried out a number of
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land revenue experiments which exploited the cultivators
and to finance their policies, they extracted taxes from
the Indian farmers. By the time of British Rule, land
revenue was continued to be the major source of revenue.
In 1841, land revenue constituted about 60 per cent of
the total British government revenue (Banergee and Iyer,
2005).

The British had simplified their revenue collection
procedure with the help of the Zamindari system. But
under this system, there were no efforts to improve the
land, neither by the absentee landlords nor by the tenant
cultivators. The cultivators were not sure about their
tenancy and the landlords led a luxury life in big cities
and had no interest in improving the land. The new
agrarian relations created depression in Indian agriculture
which led to stagnation and low productivity. Thus, the
land system led to the concentration of economic power
in the hands of the landlords and big moneylenders, who
exploited the Indian poor peasants (Prasad, 2012). The
land taxes levied by the British Government were not
only excessive but also, these were fluctuating and
uncertain in many provinces. In England, the land tax
was between 5 and 20 per cent of the rental during
hundred years before 1798 but in northern India, it was
over 80 per cent of the rental between 1793 and 1822
(Dutt, 1902).

In the nutshell, it can be said that during the British
Rule of over two centuries, the Britishers had destroyed
the self-sufficiency nature of Indian villages, substituted
barter system with money, destruction of handicrafts,
concentration of workers in certain areas, contributed to
the growth of famines, commercialisation of agriculture,
drain of wealth to Britain, etc. (Jayapalan, 2012). Under
these circumstances, Indian agriculture could not sustain
the excessive pressure on land, increasing government
dues and exploitation of landlords.
INDIANAGRICULTUREAFTER INDEPENDENCE

On the eve of independence, Indian agricultural
economy was reflecting a picture of backward economy
with unbalanced occupational structure and 70 per cent
of the population was depended on agriculture. But, Indian
economy was not self- sufficient in food and raw
materials for the industry. The quantity and quality of
food were deficient (Kapila, 2010). At the time of
independence, Indian agriculture was passing through a
high stress situation which resulted in several serious
problems. Indian agriculture was characterized by feudal
land relation and primitive technology and the resultant
low productivity per hectare (Prasad, 2012).

A small percentage of rich peasants had owned a
substantial area of land on which intensity of land use
was less than on small farms and techniques used were
also primitive. At that time, nearly a fifth of the area was

under tenancy, out of which a third had been under share
tenancy and most of this area had been under the informal
arrangements. Hence, the structure had been inequitable
and also lacked the potential for growth (Kumar, 2006).

Therefore, in the immediate post independence
period Indian Government took several steps to initiate a
growth process in the modernization of agriculture, both
in terms of technological and institutional changes. India
adopted significant policy reforms, focused on the goal
of food grain self sufficiency which ushered in India’s
Green Revolution (Gill and Singh, 2005). Although, green
revolution had resolved several food problems of India,
but the main focus of green revolution was on wheat and
rice only rather than pulses and coarse grains. Also, it
had increased the regional imbalances in the economy as
the growth performance of different regions was not equal
(Prasad and Parsad, 1994).

The impact of green revolution was restricted among
the rich farmers alone, not only because of its limited
spread but also green revolution was resource intensive
and small and marginal farmers could not afford these
expensive resources. This resulted in exclusion of small
and marginal farmers from the agriculture. The new
technology created an impression that HYV technology
would not impose any size barriers of entry for small and
marginal farmers but the actual picture was that it favoured
only those who had better command over those expensive
resources (Reddy, 2006).

The idea of diversification was also adopted to
reduce the environmental degradation for long term
sustainability of agriculture. The state government was
emphasizing the diversification of agriculture by
promoting the alternatives to the wheat-rice system
through contract farming, encouraging agro-industries,
developing infrastructure for easy marketing and exploring
the possibilities of boosting exports of agricultural
products (Singh and Sidhu, 2004). Farmers tried to replace
the cultivation of wheat and rice with high value crops
such as oilseeds and pulses. The contract farming
arrangements between growers and private processing
interests were made to lower the cost of cultivation and
to increase the productivity by providing better seeds,
inputs and improved markets. But, these attempts of
farmers put them into deep crisis because of market failure
to provide right kind of prices of the produce and credit.

The Indian government changed its agricultural,
industrial and trade policies due to this crisis which resulted
in new economic reforms of 1991. These measures
adopted in 1991, had adverse implications on the
livelihoods of the cultivators, most of whom were small
and marginal farmers and agricultural labourers. There
was a sharp deceleration in the growth rate of agriculture,
the rate of growth of food grain production slowed down,
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and fell behind the population growth (Das, 2012),
landlessness, inequalities in land holdings, decreasing
growth rates of all crops, increasing marginalisation of
peasantry, decreasing Food Security Status, diminishing
profitability and slowdown of exports etc. (Sahay, 2012).

The situation became worst with the entry of MNCs
in India, FDI in Single Brand Retail Trade and in Multi
Brand Retail Trade. It was supposed that the Indian
farmers tend to earn from 20 per cent to 50 per cent
more in net terms, when enter in supermarket channels,
but the farmers were required to make more upfront
investments to meet greater demands for quality and
consistency. These super market chains preferred to deal
with only medium and large enterprises that had greater
command over infrastructure and other assets (Gupta,
2012). Thus, the path of development through
globalization was the factor responsible for the sharpening
agrarian crisis in India. The whole crisis was the
consequence of the fact that market forces operated at
much larger scale during the phase of liberalization and
globalization. Therefore,  reduced surpluses and increased
costs leading to the agrarian distress (Bhalla, 2004).
AGRARIAN CRISIS AND FARMERS’ SUICIDES
IN INDIA

The rural indebtedness had been a major issue in
Indian economy. The farmers’ distress aggravated by the
decreasing agricultural earnings, increasing cost of inputs,
commercialisation of agriculture and dependence on
moneylenders for credit and unavailability of institutional
credit or excessive burden of interest charged by informal
resources and new technology among other (Sajjad and
Chauhan, 2012). Most of the small farmers depended
upon the informal agricultural credit system, that is,
money lenders, big landlords and rich farmers etc., who
charged high rates of interest. To pay back these loans,
they borrowed from another source, which put them in
a vicious circle of debt trap. Farmers humiliated by
landlords, banks, police were being forced to commit
suicide, because they didn’t have another source of income
to pay back these loans (Nagaraj, 2008).

The crisis caused by indebtedness is not new to
India but the Farmers’ Suicides due to indebtedness is
the most distressing phenomenon. The different economic
factors such as hard ships of peasant household,
unemployment crop, failures and debt burden forced them
to take their own lives. One of the most important reasons
of indebtedness was that the farmers did not get enough
remuneration for their produce (Sajjad and Chauhan,
2012). The farmer suicides were first picked up and
reported by an alert press around late 1990s which had
forced some of the state governments such as Karnataka,
Andhra Pradesh and Maharashtra to set up enquiry
commissions to go into this phenomenon (Nagaraj, 2008).

Table 1: Number of farmers' suicides and all suicides
in India, 1997-2013
Year Farmers’ suicides All suicides

Number
of

suicides

As a
percent of
all suicide

Number
of

suicides

Rate of suicides
(per 100,000
population)

1997 13622 14.2 95829 10
1998 16015 15.3 104713 10.8
1999 16082 14.5 110587 11.2
2000 16603 15.3 108593 10.8
2001 16415 15.1 108506 10.6
2002 17971 16.3 110417 10.5
2003 17164 15.5 110851 10.4
2004 18241 16 113697 10.5
2005 17131 15 113914 10.3
2006 17060 14.4 118112 10.5
2007 16632 13.6 122637 10.8
2008 16196 13 125017 10.8
2009 17368 13.7 127151 10.9
2010 15964 11.9 134599 11.4
2011 14027 10.3 135585 11.2
2012 13754 10.2 135445 11.2
2013 11772 8.7 134799 11
Total 272017 13.5 2010452 -
Source: Government of India, various issues of Accidental Deaths and
Suicides in India (ADSI), National Crime Records Bureau, Ministry
of Home Affairs, New Delhi.

“The spate of suicides since 1997-98 is considered a tragic
manifestation of the deteriorating condition of the farmer”
(Suri, 2006).

The Table 1 indicates about the number of farmers’
suicides and all suicides in India for the period of 1997 to
2013. The number of farmer suicides is 13622 in 1997
which has been increasing till 2004 and after that it has
been decreasing. The total number of suicides in the period
1997-2013 is 272017 and 13.5 per cent of all suicides in
India. Nagaraj, 2008 had also observed in his study from
1997 to 2006 that the major motivating factor behind
suicides was the economic distress which resulted in the
acute agrarian crisis in India. The data in table highlights
that after 2005, there is slight but continuous decline in
farmer suicides except 2009 as in July 2006 Prime Minister
announced a comprehensive rehabilitation package to
provide relief to the distressed farmers (Government of
India, 2007). But the problem of suicides is still acute
and has serious impact on economy.

The National Commission on Farmers under the
chairmanship of Dr. M.S. Swaminathan had submitted
five reports to Central Government during the period of
2004-06. These reports exposed the main causes behind
the agrarian crisis and farmer suicides. These were the
unfinished agenda of land reforms, water shortage for
irrigation, technology fatigue, and inadequate access to

Chadha and Kaur: Agrarian crisis and farmers’ suicides in Indian: An overview
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institutional credit and availability of credit, lack of
remunerative marketing opportunities, low level of
education and skills and lack of employment opportunities
for agricultural surplus labour (Ghuman, 2015).
SUGGESTIONSAND POLICY IMPLICATIONS
1. The higher levels of public and private agricultural

investment can also play an important role by yielding
better results.

2. The all India agricultural market should be free from
different checks to make it an integrated and flawless
market.

3. Although the greater allocation of funds from the
centre government is needed but as agriculture is a
‘State Subject’, serious efforts on the part of state
are also required for promoting irrigation and research
networks (Balakrishan et al., 2008).

4. The liberation of trade has raised the domestic prices
for food grains. Thus, there is a need to build a safety
net for the poor with the help of various poverty
alleviation programmes and public distribution of
foodgrains. But the target should be the genuinely
needed people (Rao and Gulati, 1994).
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ABSTRACT
The paper has focused on extent of rural indebtedness.Indebtedness has been increased over the decadesamong the most
of the states except Gujarat, Haryana, Madhya Pradesh, Chhattisgarh and Orissa, either because of huge loans ordue to
low income which is not sufficient enough to pay off the debt. Indebtedness is found to be high among cultivators group
when compared to that of non-cultivators. Thus, it became a serious problem of Indian farmers. This situation gives proof
of a well known saying in the country “The Indian Farmer is born in debt, lives in debt and dies in debt”. The main causes
of indebtedness are poverty, ancestral debt, illiteracy and ignorance. The harmful consequences of indebtedness are low
standard of living, health problem, low productivity, suicides etc. For this problem, government should take suitable
remedial measures like settlement of old debt, reduction of dependence on local money lenders, control of new loans etc.
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INTRODUCTION
Indebtedness has been known as one of the most

infamous obstacle in the way of rural prosperity. It is
cancerous,self perpetuating, malignant and maleficent.
The lexicographic meaning of ‘indebtedness’ is the state
(of a person, family ororganization) of being under
obligation (more often financial in nature).

The Indian Farmer borrows year after year but he
is not in a position to clear off the loans, either because
the loans are larger or because his agricultural output is
not large enough to pay off his debt. Therefore, the debt
of the farmer goes on increasing and this is what is known
as rural indebtedness. There is a well known saying in
the country The Indian Farmer is born in debt, lives in
debt and dies in debt (Pujari, 2011).

The level of education, non-farm income, farm size
and non-institutional credit were the main factors which
affect the level of farmers’ indebtedness. The farmers
face a large number of problems in availing institutional
credit which drives them to fall into the debt trap of the
crafty and exploitative non-institutional sources of credit
(Singh et al., 2014).

With the increase in the level of poverty, the level of
debt increases.The burden of debt passes on from
generation to generation. While borrowing money the
borrower does not pay attention to his repaying capacity
and for him even a little debt becomes a trap out of which
he cannot come out. Loans from the money-lender
support the farmer as the hangman’s rope supports the
hanged.Rural borrowing and rural debt signify two
different things. There is nothing wrong in borrowing
especially when the funds are required for agricultural
operations. But indebtedness arises when the income of
the farmer is not sufficient to repay the debt incurred or
when he spends his income for unproductive purposes
and does not save for the purpose of paying off his debt.
When the borrower fails to repay the loan in time and the
loan goes on accumulating, he becomes indebted.

According to report on agricultural indebtedness,
Ministry of Finance, Government of India, 2007 of the
89.33 million farmer households estimated in 2003, the
Situation Assessment Survey of Farmers (SAS) showed
that 43.42 million or 48.60 per cent were indebted and
the indebtedness of farmer has been treated as distress
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phenomenon.
The main objectives of the study are:
i. to know the trend of incidence of indebtedness. and
ii. to find the causes and consequences of rural

indebtedness.
METHODOLOGY

To fulfill the objectives secondary data was
collected. The decadal data of the years 1971, 1981, 1991
and 2002 was collected state wise and occupational
category wise from www.indiastat.com. The data of year
2012 was collected from NSSO, All India Debt and
Investment Survey for the year 2012.
FINDINGS
Incidence of Indebtedness

The perusal of Table 1 shows the state wise
indebtedness of rural areas. From the table we can see
that incidence of indebtedness is increasing over the

decades among the most of the states except Gujarat,
Haryana, Madhya Pradesh, Chhattisgarh and Orissa. This
means overall incidence of indebtedness is increasing in
India.

An examination of Table 2 indicated that incidence
of indebtedness is increasing among both the categories
over the decades but it was high in cultivators as
compared to non cultivators.
Causes and Consequences of Rural Indebtedness
Causes
I. The basic cause of the rural indebtedness in India is

the extreme poverty of the farmers. The farmers
being poor have to borrow for various purposes.
Sometimes, the crops fail because of the failure of
monsoons, or because of floods etc. They have to
purchase seeds, implements etc. and since they have

Table1: state wise indebtedness (IOI) of household in rural areas in India
States IOI (%)

1971 1981 1991 2002 2012
Andhra Pradesh 48 26 35 42 54.1
Assam 27 5 6 8 10.1
Bihar 42 13 16 22 29.1
Jharkhand NA NA NA 12 18.5
Gujarat 47 19 17 28 25.9
Haryana 35 11 28 27 23.9
Himachal Pradesh 37 12 22 15 25.9
Jammu & Kashmir 48 9 14 4 12.7
Karnataka 50 24 28 31 46.3
Kerala 34 28 31 39 49.5
Madhya Pradesh 42 21 21 26 24.7
Chhattisgarh NA NA NA 20 13.9
Maharashtra 46 22 22 28 31.3
Orissa 37 20 23 26 25.8
Punjab 54 20 25 26 33.1
Rajasthan 57 25 30 34 37.4
Tamilnadu 49 29 30 31 39.7
Uttaranchal NA NA NA 6 25.8
Uttar Pradesh 38 18 19 23 29.5
West Bengal 37 18 26 22 23.6
All India 43 20 23 27 31.4
Source: www.indiastat.com

Table 2: Occupational category wise indebtedness (IOI) in rural areas of India

Occupational category of rural household Incidence of indebtedness
(Percent)

1971 1981 1991 2002 2012
Cultivator 46.1 22.3 25.9 29.7 45.9
Non-cultivator 34.3 12.4 18.5 21.8 28.9
All 42.8 20 23.4 26.5 31.4
Source: www.indiastat.com
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no past savings to draw upon, they are forced to
borrow. Just as poverty forces him to borrow, it is
his poverty again which forces him to have so little
for paying off his debt.

II. The most important cause of the existing rural
indebtedness is the ancestral debt. Many agriculturists
start their career with a heavy burden of ancestral
debt and drag the loan for the whole of their lives.
This increases the debt burdens on the inheritors,
every time the debt is thus passed on.

III.Most of the farmers in India has small land holding.
When the holdings are small, modernization of
agriculture becomes impossible and the yield from
land becomes insufficient for the maintenance of the
farmer and his family. On account of this reason the
farmer incurs debt.

IV. The illiteracy and ignorance of the peasants stand in
the way of improving the economic conditions. They
are not conscious about the utility of small family
norms. In view of the large size of the family, they
are compelled to borrow money for fulfilling the basic
necessities of life.

V. Finally, the money-lenders themselves are responsible
to a large extent for rural indebtedness. They are
more interested in forcing the borrowers to part with
their land consequently, they encourage the farmers
to borrow from them, charge very high rate of
interest, keep false accounts and finally, when the
farmer’s debt has accumulated to a sufficient amount,
they take away the land of the borrowers. Village
money lending is thus like a cobweb. Once a farmer
is entrapped in it, he is unable to get out of it during
his life time.

Consequences
The consequences of indebtedness on farmers are

very serious. Some of these are listed below:

I. Indebtedness is responsible for low standard of
living. Due to heavy debts, farmers are unable to
market their product properly and are forced to
distress sale.

II. The large part of farmer’s income spent on repayment
of loan and agriculture improvement get neglected
therefore the condition of agriculture deteriorates.
Thus rural indebtedness is the causes as well as the
effect of the growing poverty of the Indian farmers.

III.The farmers burdened with heavy debt grow weaker
because they work hard to repay loan which
sometimes injurious for their health.

IV. Another consequence of indebtedness is farmer’s
suicide. The perusal of Table 3 shows the state wise
number of farmer’s suicide. Suicides case is highest
in Maharashtra.
The perusal of Table 3 indicated that number of

farmer’s suicide is highest (857) in Maharashtra among
all states due to indebtedness followed by Telangana
(208). Total suicides in India due to indebtedness are 1163.
Thus, we can see that the consequences of indebtedness
are very harmful and a serious issue for discussion.
CONCLUSIONS

It has been concluded from the study that
indebtedness has been increased over the decades and it
is high among cultivators group in comparison to non-
cultivators. Thus, it became a serious problem of Indian
farmers. The main causes of indebtedness are poverty,
ancestral debt, illiteracy and ignorance. The harmful
consequences of indebtedness are low standard of living,
health problem, low productivity, suicides etc. For this
problem, government should take suitable remedial
measures like settlement of old debt, reduction of
dependence on local money lenders, control of new loans,
etc.

Kumari and Kumari: Rural indebtedness in India and its Consequences

Table 3: State-wise distribution of farmers suicides in India, 2014
States Suicides due to indebtedness

Male Female Transgender Total
Andhra Pradesh 36 0 0 36
Himachal Pradesh 1 0 0 1
Jammu & Kashmir 0 0 0 0
Karnataka 49 2 0 51
Kerala 5 0 0 5
Madhya Pradesh 1 0 0 1
Maharashtra 844 13 0 857
Orissa 1 0 0 1
Punjab 3 0 0 3
Telangana 172 36 0 208
All India 1112 51 0 1163
Source: Ministry of Home Affairs, Government of India, New Delhi
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ABSTRACT

Performance of sample PACS over the period of 10 years from 1997-98 to 2006-07 was analyzed. The Washim district was
selected purposively as large number of farmer's suicide committed in the district. Two tahsils  viz: Manora and Wasim were
selected on the basis of highest and lowest number of suicides committed, respectively. The study reveals that the increase
in the working capital of the PACS from the suicidal area of Manora tahsil was relatively more than the PACS from the non-
suicidal areas of the Wasim district. The amount of loan taken from private agencies was the main reason for overdues of
PACS in where in large number of farmers suicidal cases were noticed. The performance index of the PACS from the non-
suicidal area was far better than the PACS from suicidal areas and the main reason of this is the loan overdues. Study
suggests that there is a need to strengthen the overall performance of PACS especially from the areas where farmer's
suicides have been reported.
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Indebetness, suicide, credit, co-operative society
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INTRODUCTION
Credit is rightly called as lifeblood of agriculture. It

acts as catalyzing agent that accelerates production
activities in its presence. Credit makes it possible to pull
the opportunities from future to the present. Agricultural
credit makes today’s borrower to become tomorrow’s
depositor. Credit has the capacity to bring about changes
in all the spheres of an economy of the country. Credit is
requisite element for the accelerated agricultural activities
as a whole. Agricultural credit is available mainly through
the co-operative banking system and from the private
sources. Maharashtra is a leading State in co-operative
movement. Primary Agriculture Credit Societies (PACS)
working at grass-root level, having direct contact with

the rural people and meet their financial requirements.
These societies at village level are meant for the basic
needs of farmers regarding provision of requisite
production and investment credit, supply of agricultural
inputs, daily required commodities, agricultural
implements and tools, warehousing facilities, marketing
of agricultural produce and disbursement of consumption
credit. Thus, the PACS are playing multifarious role in
upliftment of agricultural sector.

Now, the awareness amongst the farmers has been
developed to use high pay-off inputs such as fertilizers,
seeds of improved varieties, irrigation, plant protection,
chemicals, etc. This has resulted in increased capital
requirements for the farmers to meet the additional
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expenditure. All the cash needs of the farmers cannot be
met fully by the farmers on their own. The farmers,
therefore, needs the financial assistance. In order to
sustain the use of technological developments in
agriculture, availability of credit in adequate amount at
proper time is necessary. The rural farm credit is made
available to the farmers by the District Central Co-
operative Banks (DCCBs) through the Primary Agricultural
Co-operative Credit Societies (PACSs) established at
village levels. So, it is rightly pointed out that a proper
system of rural credit is a basic to the development of
agriculture and therefore, to the prosperity of the country
as a whole (Reddy, 1999).

PACS are the only frequent venue at farmers’
disposal, which makes available the agricultural credit
mainly to small and marginal farmers. There are evidences
that these farmers have also started to adopt the intensive
technologies on their farms mainly through group farming
(Sharma, 1996). As up now, we are operating our
agriculture business on commercial lines, the PACS have
very significant role to play in bringing out the second
green revolution in Indian agriculture and for raising the
status of Indian farmers at the international front (Rao,
1999).

The important reasons for suicides of 174 farmers
in Washim district were overdues of PACS, non-
repayment of loan taken from private money lenders, low
productivity of crops and also failure of crops due to
natural calamities. Under this situation, it is imperative to
evaluate the performance of major lending agency of the
farmers i.e. PACS in the area where number of farmers
suicides were large in number. In this context, the present
study is undertaken.
Objectives
1. To study the flow of institutional credit for agriculture
2. To appraise the performance of co-operative credit

societies
3. To assess the crop loan advanced by the primary

agricultural co-operative credit societies
4. To ascertain the position of over dues against the

farmers of different size groups of land holdings.
5. To study the position of crop wise loan advancement

METHODOLOGY
The present study aimed to analyze and compare

the performance of sample PACS over the period of 10
years from 1997-98 to 2006-07 in Washim and Manora
tahsils of the Washim district. The selection of the Washim
district was purposive with the intention that large number
of farmers has committed suicide among other districts
in the state. The highest number of farmers committed
suicide was in Manora tahsil and lowest in the Washim
tahsils. The first 10 PACS of each tahsil were selected
purposively. Thus, the total 20 PACS were considered

for the present study. Further, from each PACS nine
members were chosen. In all 180 member farmers were
selected. The survey method was used for the collection
of data with the help of specially designed schedules.

The Compound Growth Rates (CGRs) over the
period of 10 years were computed. Performance
index was computed for ranking PACS by using following
formula put forth by Sankaran (1995).

MBs
MB

Lod
LdLoPI 




where,
PI = Performance index of society,
Lo = Loan outstanding in rupees,
Ld = Loan demand for a particular year,
Lod = Overdues in rupees at PACS level,
MB = Number of borrowers of individual PACS and
MBs = Number of members of PACS at tahsil level.

RESULTSAND DISCUSSION
Flow of Institutional Credit for Agriculture

The Flow of institutional credit from various sources
for agriculture is presented in Table 1. It was revealed
that the commercial banks are the major source of
agricultural finance. The share of co-operative banks in
agricultural finance had been declined from 34 percent in
2002-03 to 22 percent in 2006-07. On the contrary, the
commercial banks have disbursed the loans at increasing
rate from 57 percent in 2002-03 to 68 percent in 2006-
07. On the other hand, the RRBs, have maintained their
contribution of about 9 percent to the total disbursement
of agricultural credit during 2002-03 to 2006-07.

Table 1: Flow of institutional credit for agriculture
(` in crores)

Institutions 2002-03 2003-04 2004-05 2005-06 2006-07
Co-operative banks 23,716 26,959 31,424 39,404 33,174
Share (%) (34.09) (30.99) (25.08) (21.83) (22.21)
RRBs 6,070 7,581 12,404 15,223 15,170
Share (%) (8.73) (8.72) (9.90) (8.43) (10.16)
Commercial Banks 39,774 52,441 81,481 1,25,859 1,00,999
Share (%) (57.18) (60.29) (65.02) (69.73) (67.63)
Total 69560 86981 125309 180486 149343

(100.00) (100.00) (100.00) (100.00) (100.00)
Figures in the parentheses indicates the percentages to the total
Source: Economic Survey, Government of India, 2006-07

The same results were opined by Lakshminarayana
et al. (1990) observed that the commercial banks have
extended large credit facilities than the PACS and the
farmers were more assured under commercial banks by
virtue of having higher repayment capacity.  They further
noted that the foremost reason for increasing over dues
was inadequate and partial disbursement of crop
production credit.
Growth in Membership

The growth in number of members during the span
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in Washim tahsil had the higher amount of deposits that
rose with percentage increment of 114.85 over the base
year.

Increase in total working capital over the years
reflects the financial strength of the PACS, which is an
indication of better performance. The total working capital
has tremendously increased from `60.39 and `46.55 lakhs
in 1997-98 to `103.57 and `80.69 lakhs during 2006-07
with an increase of 71.50 and 73.34 percent over the
base year in Manora and Washim tahsils, respectively.

The lending policies of Primary Agricultural Co-
operative Credit Societies (PACS) have undergone
tremendous changes over the years due to the
implementation of various agricultural developmental
schemes implemented by DCCBs through PACS such as
Kisan Credit Card (KCC) from 1998-99, National
Agricultural Insurance Schemes (NAIS) from 1999-2000
etc. The PACS, along with production credit, now started
loan disbursement to small-cottage activities, dairy
activities with lower rate of interest scheme.

The highest increment in loans advanced by the
PACS in Manora tahsil was from `45.24 lakhs to `157.99
lakhs during base to terminal year, respectively, with
increase of 249.22 percent over the base year.  While,
increase in loan advanced by the PACS in Washim tahsil
was observed from `30.17 lakhs to `102.17 lakhs during
study period of ten years with 238.64 percent over the
base year.

 Reddy (1995) evaluated the functioning of PACS
in Cuddaph district of Andhra Pradesh. He observed
positive trend in respect of performance indicators viz.,
membership, total borrowers, share capital and working
capital and over dues. The large farmers enjoyed lion’s
share (47 per cent) in total credit disbursements against
small farmers (30 per cent) and medium (23 per cent).
He found significant relationship between farm size and
overdues. He suggested more predilections to be given
to small farmers as they were largest in number and
lowest in capital base.
Loan Collection (Recovery) and Loan Overdues

The results obtained in respect of growth in loan
repayment and loan over dues are presented in Table 4

The loan recovery is the only important indicator
that has tremendous influence on burdening amount of
overdues.  It is inversely proportional to the amount of
overdues. The results depicted in Table showed that the
PACS in Manora tahsil had total loan recovery with 29.64
per cent change over the base year. The corresponding
figures for Washim tahsil was 83.76 for the same period.
The highest positive and significant per annum growth in
loan repayment was registered by societies of Washim
tahsil of 25.13 and 10.39 per cent for Period-I and for
entire period, respectively.

of ten years is presented in Table 2. It is revealed from
the table that the total members in sample PACS had
steadily increased during the study period. The number
of members has increased in Manora tahsil, which rose
from 2566 in 1997-98 to 3162 during 2006-07.
Surprisingly, the increase in the membership in suicided
area (Manora tahsil) was more than that of non- suicided
area (Washim tahsil), as the percentage increase for
Manora tahsil was observed to be 23.23 per cent which
was more as compared to 17.32 per cent as observed
for Washim tahsil.

The membership has shown significant increase at
2.37 percent per annum over the entire period (1997-98
to 2006-07).  In case of Washim tahsil, the picture was
quite good for the entire period, as significant increase
was observed at 1.87 percent. The membership of PACS
in both Manora and Washim tahsil has grown at slower
rate during Period-II (2002-03 to 2006-07) as compared
to Period-I.(1997-98 to 2001-02)
Growth in Deposits, Working Capital and Loan
Advancements

The Growth in deposits, working capital and loan
advancements was presented in Table 3. The amount of
deposits in Manora tahsil have shown a strong
performance in respect of increment with 73.41 per cent
in total deposits over the period. However, the societies

Table 2: Growth in membership of sample PACS in
selected tahsils
Particulars Manora

Tahsil
Washim
Tahsil

Membership  (Numbers)
1997-98 2566 1715
2006-07 3162 2012
% Increase 23.23 17.32
Compound Growth Rate (%)
1997-98 to 2001-02  2.41* 2.02
2002-03 to 2006-07 2 1.51
Entre period (1997-98 to 2006-07)     2.37**   1.87*

*, ** and *** indicates level of significance at 10, 5 and 1 percent

Table 3: Growth in de pos its , working capital and loan
advancements

(Lakhs)
Particulars Total

deposits
Working
capital

Loan
advancements

Manora Tahsil
1997-98 25.39 60.39 45.24
2006-07 44.03 103.57 158
% Increase 73.41 71.5 249.2
Washim Tahsil
1997-98 14.47 46.55 30.17
2006-07 31.09 80.69 102.2
% Increase 114.85 73.34 238.6

Pokharkar et al.: Impact of farm indebtedness on performance of primary agricultural co-operative credit societies
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The overdues are the worst of all indicators that
has profound negative impact on the economic
performance of the PACS.  It is the single most hurdle
that the competency to make the societies to run into
liquidation. The poor performance of PACS was quite
comprehensible from increase in total overdues of the
PACS from `14.38 and `7.71 to `94.84 and `60.70 lakhs
form base year to terminal year during 1997-98 to 2006-
07, respectively in Manora and Washim tahsils.

The growth in total overdues was positively and
significantly increased at 35.03, 13.99 and 18.21 per cent
per annum in Manora was observed during Period – I, II
and entire period, respectively.  The table further revealed
that the societies in Manora tahsil had highest overdues
as compared to them contemporary societies in Washim
tahsil.

Ganvir et al. (2003) observed while analyzing the
performance of three tier cooperative credit structure in
Maharashtra state that the fastest increment in the value
of total outstanding and overdues in case of PACS. The
credit disbursement had highest growth rate in respect
of sinking wells (45.98 per cent) than in sheep rearing
(15.81 per cent) and were highly significant.
Ranking of PACS based on Performance index (PI)

Ranking of PACS according to the computed
performance index for the purpose of depicting clear
picture about their performance over the years is presented
in Table 5.

It is revealed from the table that all the PACS in
Washim tahsil the non-suicide area, showed higher
performance index as compared to corresponding
societies in Manora tahsil. Based on average performance
index the PACS located at Dhamani had the highest
performance index (1.04) followed by Gadegaon (1.02),
Manora (1.01) and Karkheda (0.94) from societies in
Manora tahsil while in Washim tahsil, the village Washim
ranked first having been PI of 1.12 followed by Jambhrun
Navaje (1.03), Nagthana (1.02) and Dharkata (0.96).
Owing to less efficient credit delivery system and dry

land agriculture in Manora tahsil, it is observed from the
Table 5 that the highest performing society located at
Dhamani (1.04) has even lower performance index than
the society of Washim (1.12) in Washim tahsil.

Parajane (2006) studied the performance of PACS
during 1990-91 to 2004-05, according to their the highest
magnitude of average performance index (PI) was
achieved by the audit class ‘A’ societies in Rahuri tahsil,
of which, PACS at Umbre showed highest (10.32 per
cent) Performance Index. While, lowest Performance
Index was registered by audit class ‘C’ society viz; Kasar
Kharwandi (0.54 per cent) in Pathardi tahsil.
Loan Position of Selected Farmers

The position of loan of the selected farmers from
various sources in Manora and Washim Tahsil is depicted
in Table 6.

It can be reveled from the table that the selected
farmers total loan amounting to `56,918.29 at overall level,
out of which the share of loan borrowed from PACS
was higher (49.40 percent), followed by the loan from
commercial banks (32.15 percent) in Manora tahsil. In
case of Washim tahsil the total loan borrowed at the overall
level was `139814.64, which was much higher than the
Manora tahsil. It is observed in the size groupwise
borrowing that small, medium and large size group of
farmers from Manora tahsil has preferred the loan from
i.e. PACS 48.71, 52.96 and 47.97 percent, respectively,
for borrowing the loan. The corresponding figures for

Table 4: Growth in total collection (recovery of loan) of  sample
PACS in selected tahsils

(Lakhs)
Particulars Loan

recovery
CGR
(%)

Loan
overdues

CGR
(%)

Manora Tahsil
1997-98 21.42 9.75 14.38 35.03**

2006-07 27.77 -8.41 94.84 13.99**

% Increase 29.64 5.02 559.53 18.21***

Washim Tahsil
1997-98 14.97 25.13** 7.71 40.18**

2006-07 27.51 -0.81 60.7 16.67**

% Increase 83.76 10.39** 687.29 19.80***

*, ** and *** indicates level of significance at 10, 5 and 1 percent

Table 5:  Ranking of PACS based on performance index
Village of PACS PI Rank
Manora tahsil
Abaikheda 0.32 X
Dhamani 1.04 I
Dhanora (BK) 0.61 VIII
Gadegaon 1.02 II
Gavha 0.74 VII
Karkheda 0.94 IV
Kondoli 0.8 VI
Mauli 0.5 IX
Manora 1.01 III
Talap (BK) 0.89 V
Tahsil Average 0.79
Washim tahsil
Dharkata 0.96 IV
Jambhrun Navaje 1.03 II
Kata 0.95 V
Khandala 0.73 VIII
Nagthana 1.02 III
Panchala 0.64 IX
Savargaon (BK) 0.88 VI
Savargaon Jire 0.82 VII
Shrigiri 0.59 X
Washim 1.12 I
Tahsil Average 0.87
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Washim tahsil were 55.92, 55.59 and 46.45 per cent,
respectively.

Sale et al. (2005) analyzed the credit requirement
and its availability in Western Maharashtra and found that
there is the positive relationship between loan requirement
and size of holdings. The researchers were noted that
the average repayment of crop loan was to the tune of 63
per cent and medium farmers were more cautious about
the repayment of loan followed by small and large farmers.
They have suggested that to have proper appraisal of
loan proposals, follow-up and supervision after
disbursement of loans.
Position of Cropwise Loan Advancement

The crop wise total amount of loan disbursed by
the sample PACS in Manora and Washim tahsils during
1997-98 to 2006-07 is depicted in Table 7.

It can be seen from the table that all the PACS in
selected tahsils have disbursed the loan mainly for cash
crops viz., sugarcane, cotton, soybean and turmeric.   The
cotton crop has given the highest priority by the PACS in
Manora tahsil in advancement of short-term loans.  The

total loan disbursement for cotton crop was to the extent
of `6.13 lakhs contributing 54.59 per cent of the total
loan disbursement.  It was followed by soybean `2.16
lakhs and jowar `1.03 lakhs constituting 19.23 and 9.17
percent, respectively of the total loan disbursement. The
societies advanced total amount of crop loan of `11.23
and `7.89 lakhs, respectively in Manora and Washim tahsil.
The highest proportion of total loan advancement was
made to soybean (33.46 per cent) followed by cotton
(33.20 per cent) and wheat (10.76 per cent) in Washim
tahsil.

Lokanadhan et al. (1991) found that 82.40 per cent
of total short-term credit disbursement by the PACS was
for cash crops and only 17.60 per cent was for foodgrain
crops.  The 7.50 per cent of the sample farmers never
raised any crop at all out of borrowed fund. They noticed
that there was 50:50 proportion of loan in cash and kind
respectively.  The researcher suggested that optimum scale
of finance showed be 75 per cent of the total cost of
production.
CONCLUSIONS
1. The total amount of deposits found much higher as

regards to PACS in the Washim tahsil than that of
Manora tahsil, which implies that member share
capital was higher in the former societies.

2. The lower amount of reserve fund societies of
Manora tahsil signals their poor net profit and higher
amount of overdues as compared to societies in
Washim tahsil.

3. The PACS in both the tahsils showed satisfactory
performance regarding increment in working capital.
The total working capital increased more or less same
throughout the study period that denotes sound
economic position of the sample PACS in both the
tahsils.

4. All the societies in Manora tahsil have advanced the
higher amount of loan than their contemporary PACS
in Washim tahsil.

5. The societies in Washim tahsil showed quite better
performance in respect of loan collection throughout
the study period than their corresponding societies
in Manora tahsil.

6. The amount of overdues of the PACS in Washim
tahsil was found higher owing to defaults by the
borrowers.

7. The higher magnitude of average performance index
achieved by the PACS in Washim tahsil indicated a
better recovery performance and lower level of
overdues than the societies in Manora tahsil.

8. The crop loan was mainly disbursed to Cotton
growers in Manora tahsil. While, for soybean in
Washim tahsil.

9. In case of overdues for short-term loans, the small

Table 6: Loan position of selected farmers
Particulars PACS Private

money
lenders

Commercial
bank

Relatives
& friends

Total

Manora tahsil
Small 20100 12133.33 8866.66 166.66 41266.65

(48.71) (29.40) (21.49) (0.40) (100.00)
Medium 22813.33 11633.33 7633.33 1000 43079.99

(52.96) (27.00) (17.72) (2.32) (100.00)
Large 41443.33 6555.67 38400 - 86410

(47.97) (7.60) (44.43) (100.00)
Overall 28118.29 10111.11 18300 388.89 56918.29

(49.40) (17.77) (32.15) (0.68) (100.00)
Washim tahsil
Small 17133.33 6133.33 7133.33 242.66 30642.65

(55.92) (20.01) (23.28) (0.79) (100.00)
Medium 23033.33 6233.33 10700 1473.33 41439.99

(55.59) (15.04) (25.82) (3.55) (100.00)
Large 31466.27 2333 33933 - 67732

(46.45) (3.45) (50.10) (100.00)
Overall 71632.66 14699.66 51766.33 1715.99 139814.64

(51.24) (10.51) (37.02) (1.23) (100.00)
Figures in parentheses indicate the percentage to the total

Table 7: Position of crop-wise loan advancement by the PACS
in selected tahsils

(`)
Crop Manora tahsil Washim tahsil

Crop loan Percent share Crop loan Percent share
Cotton 613000 54.59 265000 33.2
Soybean 216000 19.23 264000 33.46
Jowar 103000 9.17 43400 5.5
Sugarcane 65400 5.82 56700 7.19
Wheat 94000 8.37 84900 10.76
Turmeric 31600 2.82 78000 9.89
Total 1123000 100.00 789000 100.00

Pokharkar et al.: Impact of farm indebtedness on performance of primary agricultural co-operative credit societies
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farmers mostly found as defaulters followed by
medium and large farmers.

10. The amount of overdues was found significantly
influenced by the factors such as income from crop
production; total loan borrowed and total family
expenditure. It implies that the overdues increases
with increase in total loan borrowed and total family
expenditure.

Policy Implications
1. One of the important reasons of non-repayment put

forth by sample farmers in both tahsil was that of
failure of crop. It demands to implement crop
insurance scheme for all crops to sustain the farmers
from possible crop failure in both tahsils.

2. PACS must started giving short term loan mostly in
kinds in the farm of inputs, the loans should be made
in time and provisions regarding supply of
consumption credit should be made.

3. To avoid the cases of farmer’s suicides due to heavy
indebtedness, the farmers should be given loans at
lower interest rate than the current rates and strict
legal actions should be taken against private money
lenders.

4. For assuring maximum recovery, the special recovery
unit must be installed at the tahsil level and the
recovery process must be linked with the marketing
of agriculture produce.

6. For better performance of PACS all the PACS official
be given training for the scrutinizing credit proposals
and to convince especially large farmers to repay
loan promptly. Also, there should be no political

interference in the credit activities of the PACS.
7. Finally, it is suggested that for ensuring better

economic performance of the society, they must
work transparently, there should not be political
interference in the proceeding of PACS and the each
official must at least be competent of scrutinizing
credit proposals, getting feedback of disbursed credit
and unbiased work.
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ABSTRACT
The present study was made to investigate the pattern and extent of availability, accessibility and economics of pledge
loan against Warehouse receipts by Agricultural produce market committee's (APMCs) and commercial banks in Hyderabad-
Karnataka region during the year 2011-2012. The study results revealed that Bidar and Raichur shown better growth rate
with respect to number of beneficiaries and amount received from the commercial bank against warehouse receipt.
However, it was interesting to note that the average number of beneficiaries and amount received was observed more in
case of Koppal district followed by Gulbarga. In case of APMC financing against the warehouse receipt as evident from
Sindhanur market performed better in case of number of farmers and amount covered under pledge loan scheme. The study
suggest that there is an inevitable need for creating awareness among farming community about the significance of
warehouse receipts which can act as weapon and also as collateral security for minimizing the risk of selling agriculture
produce for distress sale after immediate harvestthis can be regulated only through strengthening APMCs activities.
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INTRODUCTION
In Indian economy, agriculture plays a vital role in

economic development by providing livelihood options
for more than 72 percent of rural population.  Over the
years even the composition pattern in Indian food basket
is also witnessing sea change due to diversification in
production and consumption activities from traditional
to commercial agricultural commodities. Hence it is a big
challenge to overcome the food shortage and it channels
of disposal of agricultural produce especially for
perishable produce for ever increasing population
especially in developing countries like India.  On the other
side, Reserve Bank Of India in the year 2004-05 has taken
up an initiative by announce legal framework to investigate
the role of banks in providing loans against warehouse
receipts which has enhanced the participation rate for
both commercial and private banks in the commodity

future and forward markets (RBI, 2005). Further, The
findings of Sudha Narayanan on Productivity of
Agricultural Credit revealed that, all the inputs are highly
responsive to an increase in institutional credit to
agriculture (IGIDR, 2015).

Warehousing plays a significant role in encouraging
agriculture marketing, financing, rural banking and also
by ensuring Food Security in the county. It enhances the
effortlessmarketing during harvest season and to maintain
continuoussource of agricultural commodities during off
season. Hence, it avoid the distress and apart from
tackling the problems such asscarcity and glut which are
the common problems in maximum agricultural markets.
Even though warehousing is a self-regulating economic
activity, it is closely associated with consumption,
production and trade. Hence, the development of agro
processing agricultural marketing requires a strong
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warehousing system and better network and regulations
which is essential for promoting trade and commerce
(NABARD, 2014). Further the findings of Mahanta (2012)
revealed that warehouse receipts offers confidence among
depositors and act as negotiable instrument which can
be secure the stored commodities with definite quality
and quantity.

The findings of Richard and Varangis (1996) revealed
that warehouse receipts act as tool  which permit farmers
to extend the sales period of fairly perishable products
even after the harvesting season.

Small and marginal farmers have always struggled
to access for and pay their financial needs. It is very
common phenomenon that farmers sell their
produceimmediate after the harvestingbut they fail to hold
onto their crops until the lean season, when the price and
maximum profits are comparatively at higher level.
However, non-scientific drying and preservation
techniques, coupled withinsufficient storage facilities, will
drive the small and marginal farmers to losses where the
profits are obtained by the commercial or foreign traders
who gains profit from price signals during particular
season.Hence, it is noteworthy that use of warehouse
receipt for financing, also known as inventory credit,
small farmers gain an advantage on the playing field.

Agriculture sector of Karnataka has registered
growth rates between 3-4 per cent per annum. Karnataka
states with a food grain production 108 lakh tones and
contribute nearly 5 per cent to the national food grain
production. The over production at the time of harvest
and subsequent fall in the prices of produce calls for
adequate stock holding function to be operative. The debt
burden (loan from private lenders) on the farmers
however compels them to resort to distress sale.  The
price of these commodities is very volatile in nature due
to fluctuation in the production. Farmers in the state today
feel completely depressed due to decrease in the prices
of the commodities during immediately harvest of their
crops or when there is bumper production. Under such
situation to stabilize the prices in the markets farmers are
advised to adopt some of the mitigating measures like
pledge loan, insurance, future trading etc. Out of these
pledge concept is very important because huge
production in the country definitely price of the
commodity will come down such situation the pledging
of commodity will help the farmers to hold the
commodity and sell it whenever the prices of commodity
will be higher. This not only reduce the risk for farmers
but also it enhance the availability of credit at lower interest
rates and channelizing and boosting the financial resources
in agriculture sector.

In the present scenario, commodity based funding
is one of the structured finance options available to all

the stakeholders of future and forward trading. Financing
against warehouse receipts provides secure collateral to
banks by transferring the risk from borrower (credit risk)
to the commodity (performance risk). Financing against
warehouse receipts reduces risks in agricultural markets
and enables credit mobilization by creating secure collateral
(Miller, 2012). Though different agencies store the
farmers produce, finance was made available to the extent
of 70 to 80 percent of produce value which at lower rate
of interest. Pledge loan facility is being provided by Central
and State Warehouse Corporations and also by
AgricultureProduce Marketing Committees (APMCs) in
many states and even scheme launched by Directorate
of Marketing and Inspection for Rural Godown scheme
and of late NAFED is also taken initiative in this scheme.
Even though there are many source of pledge loan facility
but there is low access to pledge loan by the farmers.
The ACT in 2007 passed by Warehousing (Development
and Regulation) Act, has come up with a face and was
effective from the year 2010 25th October.This Act has
issued a provision for Negotiable Warehouse Receipts
(NWRs) helpsthe farmers to avail loans from any banks
against NWRs to avoid distress sale of agricultural
produce. It will be a financial institutional promotion which
will benefitall the stakeholders such as banks, insurance
companies, financial Institutions, commodity future and
forward trading, as well as producers, consumers
engaged in warehousing receipts and agricultural activities
(IFC, 2014). With this backdrop the present research
paper aims to investigate 1) the pattern and extent of
availability of pledge loan against Warehouse receiptsby
APMCs and commercial banks in Hyderabad-Karnataka
region. 2) To know the status of Utilization and
Accessibility of Pledge loan in Different APMC of
Karnataka. 3) to investigate the accessibility of warehouse
receipts loan from different Institutional Agencies and 4)
To find out the economic benefits of pledge loan against
Warehouse receipts and commercial banks in Hyderabad-
Karnataka region.
METHODOLOGY

The present study was undertaken in Hyderabad-
Karnataka region which comprises of 6 districts
namelyBellary, Bidar, Gulbarga, Koppal, Raichur and
Yadgirin Northern Karnataka for the year 2011-2012. Both
primary and secondary data was collected from different
sources. To ascertain the study objectives primary data
was collected from 90 sample respondents and the
purposive random sampling technique will be used to select
respondents. The information obtained and collected from
both primary and secondary sources are subjected to
appropriate statistical tools such as tabular analysis with
percentages, averages, standard deviations and
compound growth rates (CGR) were used to interpret
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the results to arrive at meaningful conclusions. Further,
The results that emerged from the analysis of data
collected for achieving the important objectives of the
study are mentioned below;
1. To assess the pattern and extent of availability of

pledge loan against Warehouse receipts.
2. To ascertain the status of Utilization and Accessibility

of Pledge loan in Different APMC of Karnataka.
3. to investigate the accessibility of warehouse receipts

loan from different Institutional Agencies and
4. To find out the economic benefits of pledge loan

against Warehouse receipts and commercial banks
in Hyderabad-Karnataka region.

RESULTSAND DISCUSSION
The findings reveals that the financing amount

disbursed through warehouse receipts to the farmers
through commercial bank was high in Bidar (14.66 cr)
followed by Raichur (12.80cr), and Belgaum (8.96cr)
were the 3 major district financed through commercial
banks in H.K .region. However, Gulbarga was found to
be the least district to the tune of 4.58 crores distributed
through commercial banks table (1).The results also
reveals that, though few districts are disbursed with more
amount their growth rates shows a direct relationship
growth of number of beneficiaries in 2 districts special
in Bidar and Raichur (9.04 percent). In some case though
Yadgir was found to be high in no of beneficiaries growth
rate it’s quantum of amount disbursement was less
compared to Bidar and Raichur districts.

It was interesting to note that though growth rate
and amount disbursement was low in case of Gulbarga
and Koppal district there average number of beneficiaries
was found t be high to the tune of 842 and 858 no. of
beneficiaries respectively. The results of study deviations
shows that more fluctuation in financing was observed
in Yadgir (170), Koppal (672) and Belgaum (265) were

the 3 major district in study area. The overall amount
was found to be 17.53 Crore which was nearly greater
than the Bidar district in H.K region. Conversely the
financing against warehouse receipt by commercial bank
was found to be in case of Koppal (8.88) in the last 3
year’s triennium periods.

The results of financing against warehouse receipts
to the farmers by APMC in Hyderabad-Karnataka region
are presented in table (2). The findings reveals that among
the cumulative growth rates sedam was found to be high
(113) with respect to number of beneficiaries benefices
when compared to other places in study area. However,
the average number of beneficiaries was found to be high
in Sindhanur (22 percent) when compared to sedam.  It
was most interesting to note that though sedam was high
with respect to growth rate warehouse receipt by
APMICS for number of beneficiaries.

The findings on assessing the status of Utilization
and Accessibility of Pledge loan in Different APMC of
Karnataka state showed that the top three taluka were
found to be highest with respect to  warehouse receipt
loan from APMCs by pledging their commodity in the
taluks such as Sindhnur (362) followed by Puttur (281)

Table 1:  Financing against warehouse Receipts by selected commercial bank in Hyderabad Karnataka (H-K) region
Particulars Bellary Bidar Gulbarga Koppal Yadgir Raichur Overall
CGR
No. of Beneficiaries 4.81 11.43 3.13 5.5 8.9 9.04 6.22
Amount 8.96 14.66 4.58 5.95 7.03 12.8 7.89
Average
No. of Beneficiaries 345 345 842 858 489 338 3219
Amount 3.8 2.8 7.16 6.09 3.55 3.84 27.33
STDEV
No. of Beneficiaries 76.31 158.01 127.64 237 170.17 123 836
Amount 1.47 1.73 1.56 1.7 1.19 1.91 8.94
First three years Triennium
No. of Beneficiaries 265 168 701 672 285 194 2288
Amount 2.45 1.21 5.31 4.52 2.22 1.81 17.53
Last three years Triennium
No. of Beneficiaries 434 582 971 1274 705 179 4498
Amount 5.49 5.69 8.82 8.88 4050 1055 40.21

Table 2: Financing against warehouse Rece ipts by
APMC in H.K region
Particulars Sedam Gangavathi Gulbarga Sindhanur
CGR
No. of Beneficiaries 113 -31.23 -19.46 36.01
Amount 119.01 -14.32 -14.38 81.95
Average
No. of Beneficiaries 15.4 11.6 7.4 22.4
Amount 0.21cr 0.9cr 0.11cr 0.18cr
STDEV
No. of Beneficiaries 6 7 5.03 9
Amount 0.21cr 0.8cr 0.7cr 0.12cr

Siddayya et al.: An economic analysis on warehouse receipts in Hyderabad-Karnataka region
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processed realized the highest per cent of benefits
followed by traders and farmers towards accessibility of
warehouse receipt loan through commercial banks.
However with regard to getting access of warehouse
receipt loan through APMCs farmers were the only
stakeholders who have benefited through the pledge loan
scheme.

and Mahalingapur (51) taluka’s farmers have availed
maximum loans. Further, it was also noticed that Sindhnur
taluk occupied first position (87.81 percent) for
warehouse receipt loan obtained from the APMC followed
by Puttur (85.28 percent) and Mahalingapur (83.85
percent).

On contrary it was interesting to note that places
like Belgaum, Raichur, Mandya, Mysore, Yellapur, Honnalli,
H B Halli, Kumta and Sankeshwar farmers did not avail
the benefit of the pledge loan scheme in their respective
APMCs. It was fascinating to say that only 64.73 per
cent of funds were utilized under loan pledged scheme in
APMCs of Karnataka state. This shows that there is a
need of creating awareness pledge loan schemes to
different categories of farmers. This can not only boost
the farmers confidence in taking decisions on post-
production and marketing related activities, so that he
can sell his produce during off season to obtain better
price for his produce and also by obtaining warehouse
receipt loan amount he can minimize the risk by planning
his future needs to take up production activities for next
sowing season and in case of distress sale situation also.

The findings also explored that the accessibility of
warehouse receipts loan from different Institutional
Agencies in the study area revealed (Table 4) that
commercial banks processors were the highest number
of beneficiaries whereas in case of APMCs farmers were
the only and highest number of beneficiaries was found
during the study period.

Among the stakeholders of institutional agencies

The study also investigated on economic benefits
of pledge loan against Warehouse receipts and
commercial banks in Hyderabad-Karnataka region. The
results showed that and presented in Table 5. It was
observed that the net incremental earning from red gram
under warehouse receipt credit through APMC in Gulbarga
and Sedam was high during the year 2013-14 to the tune
of 33.59 per cent net incremental benefit to the farmers
when compared to past four years. However, during 2011-
12 the incremental benefit to farmer was very close to
2013-14. Though the selling price per quintal was high
during 2010-11 at `4502 per quintal but the net incremental
benefit was only to the tune of 18.77 percent. The  loan
and storage costs per quintal had increased from `104
per quintal in 2009-10 to `188 per quintal in the year
2013-14. In contrast the net incremental benefit to farmer
who has availed warehouse receipt credit in commercial
banks for redgram was highest to the tune of 30.65
percent during the year 2013-14 (Table 5). Though the
harvest time price per quintal was high during 2009-10
and 2010-11 but the net incremental benefit was found
to be low. Hence, the study suggests that the farmer’s
decision on harvesting time and selling time are the crucial
for realizing the profits from the demand and supply forces
in the market.

Conversely, the net incremental benefit obtained by
farmer (Table 6) under warehouse receipts towards credit
commercial banks for paddy in Gangavathi and Sindhanur
areas of Hyderabad region reveals that due to difference
of harvest to sale prices farmers were unable to realize
the price benefits which is to the tune of only 23.38
percent in the year 2013-14 when compared to 2008-09
which was 25.61 percent  net incremental benefit to
farmer. However in case of warehouse (Table 6) receipts
credit in APMC of Gangavathi and  Sindhanur for though
largest time price per quintal was high 9.22 percent. `1978

Table 3: Status of utilization and accessibility of pledge
loan in different APMC of Karnataka
APMC No of

Farmers
WR loan taken from
APMC, Amount (`)

Balance with
APMC*

Mahalingapur 51 1425800 274546
Bijapur 4 22500 819407
Belguam 0 0 86000
Bellary 7 230000 549820
Raichur 0 0 559235
Sindhanur 362 4354507 604511
Mandya 0 0 337097
Mysure 0 0 819113
Puttur 281 14336524 2475000
Sulya 20 955900 1150616
Yallaapur 0 0 296966
Honnalli 0 0 38820
H B Halli 0 0 224103
Sedam 2 200000 1687312
Kumata 0 0 237527
Hanagal 9 880700 1846686
Sankeshwar 0 0 231000
 Total 736 22405931 12237759
*Balance with APMC  for available under Pledge loan scheme in
APMC, Amount (`)

Table 4: Accessibility of warehouse receipts loan from
different institutional agencies
Particulars Traders Processors Farmers
Commercial Banks
No. of Beneficiaries 40 45 14
% beneficiaries 22.22 25 7.77
APMC
No. of Beneficiaries 0 0 36
% beneficiaries 0 0 20
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in 2013-14 the net incremental benefit was higher when
compared to the year 2012-13 with an 18.03 per
centincremental benefit. Hence the study suggest harvest
sale price has greater influence in deciding the earning
potential of farmers during distress sale of the produce,
therefore he has to look on for new favorable time for
selling his produce in markets.
CONCLUSIONS

The findings revealed that the net incremental
earnings from redgram and paddy warehouse receipts
against pledge loan is found to be positive in both the
cases such as Commercial banks and APMC. However,
the quantum of percent of net incremental earnings was
more in APMC as compared to Commercial banks this
was due to cost of loan and storage cost per quintal was
more in case of commercial banks as compared to
APMC.  Further, the study also concludes that the APMC
warehouse receipt against pledge loan scheme was found

to be better with respect to net incremental earnings.
Therefore, the warehouse based marketing should be
promoted by the farmers by strengthening APMC in order
to act as security against distress sale of agriculture
produce and also delinking crop loan and warehouse
receipts against pledge loan in commercial banks.
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ABSTRACT
The availability of the credit in requisite quantities and at required time is of paramount importance in agriculture. The
small and marginal farmers and even, the medium sized famers are out of reach of institutional credit. It's become therefore,
imperative to know the sources of non- institutional agencies and the overdues status such famers in the state of Maharashtra.
The findings of the study are concludes as in case of non-institutional loan, maximum loan was acquired from the money
lenders.  In the case of non-institutional agencies, the per cent gap was highest for medium farmers (-23.47 per cent).
Money lenders were more liberal to sanction the non-institutional loan requirement of farmers. The cost on items like
stamp duty, processing fee and other sundry expenses incurred were higher in overall farmers. The overdues of non-
institutional loans were higher in case of medium size group of farmers (74.89 per cent). Majority of the farmers have taken
loan from money lenders. Therefore, it is necessary that the farmers should make some investment on other subsidiary
occupations like dairy, poultry, sericulture, mushroom production and the likes which will be helpful for generation of
income and employment and thereby increasing the farmers own equity/funds for the developmental activities.
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INTRODUCTION
The role of agricultural credit and credit institutions

in the developing countries like India is very important
due to the pressing needs for increasing agricultural
production and productivity to meet the needs of
increasing population. Inputs are borrowed from outside
the farm and the period of production is too long,
therefore, the role of agricultural finance is very much
emphasized. Credit still continues to be one of the limiting
factors in rural weak irrespective of  being small and
agricultural labours. The farmers have very low capital
base and mainly depend on credit (Agrawal, 2007).
However, it is a problem when it cannot be obtained and
it is also a problem when it is not properly utilized. The
availability of agricultural credit to the small and marginal
farmers from the institutional sources is still difficult. Of
the various sources of credit for agriculture, non-
institutional credit still has dominance in total share of
credit being made available to agriculture (NABARD,
2011). And moreover, availability of the credit in requisite

quantities and at required time are of paramount
importance in agriculture. Unfortunately, in most parts
and most of the small and marginal farmers and even,
the medium sized famers are out of reach of institutional
credit. The institutional financing agencies had
comparatively less contribution in the credit supply to
the weaker agricultural sector (Makadia and Thumbar,
1992).  Another important issue is repayment of the
agricultural loans. Due to enormous reasons, there is great
problem of overdues in agricultural loans. Large and
medium farmers accounted more than 55 per cent of
total overdues (Balishter et al., 1989).  It’s become
therefore, imperative to know the sources of non-
institutional agencies and the role in extending the credit
to such famers in the state of Maharashtra. An attempt
has been made to study the pattern of loan acquisition
from institutional and non-institutional agencies and its
magnitude and to estimate the cost of loan acquisition
and overdues status of the loan.
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METHODOLOGY
It was proposed to undertake the present

investigation regionwise and State as whole. One district
was selected from each region. Two tahsils from each
district were selected. In all, four districts, eight tahsils
and sixteen villages were selected for the study. Ten sample
borrowers were selected randomly from each village.
Thus, total 160 sample cultivators were selected. The
sample farmers were chosen at random from the record
of institutional and non-institutional agencies among the
borrowers who borrowed during the year 2008-09 to
2010-11. The data were analyzed and presented mostly
by way of tabular method.

For the collection of data, the survey method of
investigation was used. Keeping the objectives in view, a
comprehensive and detailed schedule was prepared for
collecting the information from borrowers and bank
managers. During the personal interview, the borrowers
were made free for conversation

The study was based on secondary data for the
period of 26 years, i.e. from the year 1985-86 to 2010-
11 and primary data for the year 2010-11. The data related
to the institutional agencies of Maharashtra was collected
from Annual Reports of NABARD, RBI Bulletins/Reports,
Economic Survey of Maharashtra and India and other
public surveys. In order to examine whether or not the
DCCBs disbursed the loan uniformly across the regions
and state the Coefficients of Variations were computed
for each year (from 1985 to 2010). Similarly, the Theil’s
entropy was employed.
RESULTSAND DISCUSSION
Sources of Agricultural Credit

In India, the various non-institutional agencies viz.;
moneylenders, relatives and traders and institutional
agencies like Scheduled Commercial Banks, Regional Rural
Banks and Co-operative Banks meet the credit
requirements of the farmers and rural communities. Prior
to independence, farmers not being able to obtain
sufficient institutional credit were dependent on non-
institutional credit agencies, which have exploited them
by charging exorbitant rates of interest. Soon after the

independence, the Central Government realized the need
for institutionalizing rural credit structure. Meanwhile, the
All India Rural Credit Survey Committee (1951-54)
reviewed credit situation in the country and recommended
a new initiation and financial support for the co-operatives
from the Government of India. The definite policy of
integrated co-operative credit emerged by the end of First
Five Year Plan. A shift of credit policy towards multi-
agency approach to agriculture finance is seen during
1970’s, with the nationalization of 16 major commercial
banks, creation of Lead Bank Scheme and afterwards
Regional Rural Banks in the year 1975. Inspite of entry
of several other institutions, co-operatives are the most
important agencies, which supply the largest amount of
institutional finance to agriculture. In order to solve the
problems relating to agriculture credit, NABARD was
setup in the year 1982.The percentage share of institutional
and non-institutional agencies in agricultural credit for
certain points of time are given in Table 1.

It indicated that the percent share of institutional
agencies increased manifold from 7.30 to 68.80 per cent
from the year 1950-51 to 2010-11 in which the per cent
share of co-operative bank, commercial bank and regional
rural bank increased from 3.30 to 24.90 per cent, 0.90 to
25.10 per cent and 3.10 to 18.80 percent, respectively
and the share of non-institutional agencies decreased from
92.70 per cent to 31.20 per cent from the year 1950-51
to 2010-11 in which the share of money lenders and
others(traders, relatives, friends etc.) was declined from
69.70 to 21.90 per cent and 23.00 to 9.30 per cent from
the year 1950-51 to 2010-11.
Regionwise per hectare Crop Loan Acquisition from
Non-institutional Agencies

Regulating money lenders has been attempted in the
country through a two-pronged strategy. The first strategy
was one of directly regulating the operations of
moneylenders through legislation. Many states have
enacted laws to regulate moneylenders through licensing
and supervision of their activities including the fixing of
rate of interest chargeable by them. The second strategy,
known as institutionalizing rural credit, aimed at eventually

Table 1: Share of Institutional and Non-institutional finance to  agriculture in India (1950-51 to 2010-11)
 (Percent)

Source 1950-51 1960-61 1970-71 1980-81 1990-91 2000-01 2010-11
Institutional 7.30 18.70 31.70 63.20 66.30 61.30 68.80
Co-operative banks 3.30 2.60 22.00 29.80 23.60 30.20 24.90
Commercial banks 0.90 0.60 2.40 28.80 35.20 26.30 25.10
Regional Rural Banks 3.10 15.50 7.30 4.60 7.50 4.80 18.80
Non-institutional 92.70 81.30 68.30 36.80 33.70 38.70 31.20
Money lenders 69.70 49.20 36.10 16.10 17.50 26.80 21.90
Others 23.00 32.10 32.20 20.70 16.20 11.90 9.30
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00
(Source: Annual Report of NABARD, 2011)
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marginalizing the moneylender through widening and
deepening the services of formal rural credit institutions.

Crop loan acquisition from non-institutional agencies
generally availed for meeting the expenses for cultivation
of land as well as to meet some genuine consumption
requirement. In normal course, farmers try hard to meet
his expenses with the available sources of income.
Institutional agencies were not able to satisfy consumption
and social needs of farmers. Based on the foregoing
discussion, it can be said that farmer requires non-
institutional loan for consumption and social needs from
the money lenders, traders, friends, relatives, etc. which
plays important role with high interest.

The details regarding the regionwise crop loan
acquisition from non-institutional agencies in Maharashtra
are presented in Table 2. The amount of loan acquisition
was not depending upon crops; it depends on need of
farmer. It can be seen from the table that in Western
Maharashtra, per hectare crop loan acquisition for the
kharif crops viz; pearl millet, sorghum, cotton, groundnut,
maize, green gram, paddy, soybean, niger, pigeon pea
and black gram were `15000, `16000, `30000, `25000,
`20000, `14000, `35000, `25000, `10000, `20000 and
`12000, respectively and for rabi crops sorghum, wheat,
chickpea and safflower were `16000, `25000, `20000
and `10000, respectively.

In Konkan region, per hectare crop loan acquisition
for the kharif crops  groundnut, maize, green gram, paddy,
soybean, niger, pigeon pea and black gram were `30000,
`15000, `12000, `35000, `25000, `15000, `20000 and
`12000, respectively and for rabi crop, Wheat and
Chickpea was `25000 and `20000.
Loan Acquisition from Non-institutional Agencies by
Borrowers

In the earlier days, non-institutional agencies like
money lenders and traders dominated the field of
agricultural loan. Then the institutional agencies like co-
operative banks, scheduled commercial banks and
regional rural banks came forward to finance the farmers.
The co-operatives were playing the major role before the

nationalization of commercial banks. After nationalization
of the banks, they have assumed a significant role in the
field of agricultural finance. The net work of co-operatives
has spread all over the country. The commercial banks
are also making progress in financing agriculture by
opening new branches in rural and semi-urban areas. The
lead bank scheme initiated by Reserve Bank of India has
given a concrete shape to the area approach in
development. However, with the technological advances
and changing attitudes of farmers towards institutional
and non-institutional loan, the demand of loan is rising
fast.

However, these institutional agencies financing
agriculture sector in the state and facing several problems
or have some limitations in financing the agriculture and
especially to small and medium farmers, therefore, easy
access of the non-institutional loan without many
requirements of documents and time lapse, etc. Thus,
still the importance of existence of the non-institutional
agencies has to be recognized. The average per hectare
loan acquisition from non-institutional agencies is
presented in Table 3.

It observed that at the overall level, the per hectare
total non-institutional loan acquisition worked out to
Rs.51306.35. Out of the total loan acquisition, 73.41 per
cent (`37588.61) was the short term loan and 26.59 per
cent (`13717.74) was the term loans. Money lenders,
traders and other non-institutional agencies provided the
per hectare loan `29533.33 (57.56 per cent), `8625.00
(16.81 per cent) and `13148.02 (25.63 per cent),
respectively.

In case of small size group farmers, the per hectare
total non-institutional loan acquisition worked out to
`40688.89. Out of the total loan acquisition, 74.12 per
cent (`30158.61) was the short term loan and 25.88 per
cent (`10530.28) was the term loans. Money lenders,
traders and other non-institutional agencies provided the
per hectare loan `28000 (68.81 per cent), `7250.00
(17.82 per cent) and `5438.89 (13.37 per cent),
respectively.  In case of medium size group farmers, the

Table 2:  Per hectare loan acquisition from non-institutional agencies by borrowers
(`)

Size group of holdings Non-institutional agencies Total Credit Out of total loan
Money lenders Traders Others Short-term loan Term-loan

(Medium+Long term)
Small 28000 7250 5438.89 40688.89 30158.61 10530.28

(68.81) (17.82) (13.37) (100.00) (74.12) (25.88)
Medium 31066.67 10000 20857.14 61923.81 45018.61 16905.2

(50.17) (16.15) (33.68) (100.00) (72.70) (27.30)
Large - - - - - -
Overall 29533.33 8625 13148.02 51306.35 37588.61 13717.74

(57.56) (16.81) (25.63) (100.00) (73.41) (26.59)
Figures in the parentheses indicates percentage to the total

Pagire et al.: Loan acquisition and cost of acquisition from non-institutional agencies in Maharashtra
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per hectare total non-institutional loan acquisition worked
out to `61923.81. Out of the total loan acquisition, 72.70
per cent (`45018.61) was the short term loan and 27.30
per cent (`16905.20) was the term loans. Money lenders,
traders and other non-institutional agencies provided the
per hectare loan `31066.67 (50.17 per cent), `10000.00
(16.15 per cent) and `20857.14 (33.68 per cent),
respectively.

The money lenders played important role in loan
disbursement to small and medium farmers. The large
farmers did not take non-institutional loan because large
farmers of them are money lenders themselves. They
are providing non-institutional loan to small and medium
farmers. This also noticed that the major share of short
term loans in small and medium sized farmers was
borrowed for crop production from non-institutional
agencies.
Loans Requirement and Amount Sanctioned to
Farmers by Non-institutional Agencies

The average loans requirements and amount
sanctioned to sample farms by non-institutional agencies
are presented in Table 4.

At the overall level, the loan requirement was
`41635.34 and loan sanctioned was `51306.35.The gap
between loan requirements and amount sanctioned was
`9671 (23.22 per cent). The non-institutional agencies
like Money lenders provided 23.22 per cent excess loan
to farmers than their loan requirement. It can be seen

from the table that only small and medium farmers availed
the non-institutional loan. Large farmers did not take the
non-institutional loan from the non-institutional agencies
like Money lenders, traders etc, . In case of small and
medium farmers, loan requirement was `33120.69 and
`50150. However, the loan sanctioned was `40688.89
and `61923.81. Thus, the excess amount of loan
sanctioned by money lenders was 22.85 per cent and
23.47 per cent in case of small and medium size group
farmers, respectively. The per cent gap i.e. excess amount
of loan sanctioned was highest in case of medium farmers.
It observed that money lenders were more liberal to
sanction the non-institutional loan requirement of farmers.

The foregone discussion showed that by and large
non-institutional agencies were more liberal to the small
and medium farmers than institutional agencies except,
large size group because loan sanctioned was higher than

Table 3:  Region-wise per hectare crop loan acquisitions from non-institutional agencies
 (`ha-1)

Name of Crop Loan acquisitions from non-institutional agencies Period of
loan approval

Date  of
repayment

Rate  of Interest
Western Maharashtra Konkan Marathwada Vidarbha

Kharif
Pearl millet 15000 - 14000 10000 Any Period No any date of

repayment
 36 per cent up to one
year and 60 per cent

above one year.
Sorghum 16000 - 20000 15000
Cotton 30000 - 32000 32000
Groundnut 25000 30000 30000 20000
Maize 20000 15000 25000 15000
Green gram 14000 12000 13000 13000
Paddy 35000 35000 35000 25000
Soybean 25000 25000 30000 22000
Nagali / Niger 10000 15000 10000 10000
Pigeon pea 20000 20000 22000 18000
Black gram 12000 12000 14000 13000
Rabi
Sorghum 16000 - 18000 14000 Any Period No any date of

repayment
 36 per cent up to one
year and 60 per cent

above one year.
Wheat 25000 25000 25000 25000
Chickpea 20000 20000 20000 20000
Safflower 10000 - 10000 10000
Annual
Sugarcane (Suru) 80000 - 80000 - Any Period No any date of

repayment
 36 per cent up to one
year and 60 per cent

above one year.
Sugarcane (Adsali) 100000 - 100000 -
Sugarcane (Ratoon) 75000 - 75000 -

Table 4: Loans requirement and amount sanctioned to
farmers by Non- institutional agencies

(`ha-1)
Size group Loan

requirement
Amount

sanctioned
Gap Percent

gap
Small 33120.69 40688.89 -7568.2 -22.85
Medium 50150 61923.81 -11773.81 -23.47
Large - - - -
Overall 41635.34 51306.35 -9671.01 -23.22
' - ' sign indicates the excess amount of loan sanctioned than the loan
requirement
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loan requirement as there was their benefit in earning the
extra benefits by way of very high rate of interest rates.
Cost of Loan Acquisition from Non-institutional
Agencies

It would be relevant here to mention that the non-
institutional loan was provided to small and marginal
farmers without any scrutiny. The estimated cost of items
for which loan was taken were not considered for
disbursement of loan by non-institutional agencies. There
was no need felt to verification of records for the non-
institutional loan. The cost of loan acquisition by small
and marginal farmers for the non-institutional agencies
was estimated. The results are presented in Table 5.

The cost of loan by non-institutional agencies
included all items like institutional agencies except
processing fee. At the overall level, the average cost of
loan acquisition of one lakh was estimated `2311.05. The
average costs of obtaining loan `1.00 lakh for small and
medium sized group farmers were estimated to `2832.21
and `1789.88. At the overall size group, the cost on
obtaining land records, stamp duties, processing fee,
travelling- lodging expenses and middleman expenses
were `376.81(16.30 per cent), `550.51 (23.82 per cent),
`215.92 (9.34) and `1167.81 (50.53 per cent),
respectively.  In case of small size group, the cost on
obtaining land records, stamp duties, processing fee,
travelling- lodging expenses and middleman expenses
were `466.82 (16.48 per cent), `656.23 (23.17 per cent),
`240.12 (8.48) and `1469.05 (51.87 per cent),
respectively. In case of medium size group, the cost on
obtaining land records, stamp duties, processing fee,
travelling- lodging expenses and middleman expenses
were `286.81 (16.02 per cent), `444.79 (24.85 per cent)
`191.72 (10.71) and `866.56 (48.41 per cent),
respectively.

It was observed that total cost of non-institutional
loan acquisition was lower than the institutional loan

acquisition. It was also found that many farmers had
obtained loan from non-institutional agencies like money
lenders, traders and others for consumption or production
purposes. Many poor peasants, mostly belonging to small
size group spent major part of their loan to meet the
necessities. They were in distress on account of high
rate of interests from non-institutional agencies. In case
of institutional loan, obtaining no dues and no objection
certificates from other financing institutions operating in
the area was necessary but in case of non-institutional
agencies, no dues and no objection certificates from any
financing institutions was not necessary.
Per Hectare Overdues of Non-institutional Loans

The per hectare overdues of non-institutional loan
are depicted in Table 6. At the overall level, the per hectare
non-institutional loan taken and loan repaid by farmers
were `51306.35 and `14864.66. The non-institutional loan
overdues were `36441.69 (71.03 per cent).

In case of small size group, the per hectare loan
taken and loan repaid by farmers were `40688.89 and
`14179.31. The non-institutional loan overdues were
`26509.58 (65.15 per cent). In case of medium size
group, the loan taken and loan repaid by farmers were
`61923.81 and `15550.00. The non-institutional loan
overdues were `46373.81 (74.89 per cent). It is important
to note that the farmers from medium size group were
having the highest percentage of overdues.
CONCLUSIONS

With the foregoing discussion and facts and figures

Table 5:  Cost of loan acquisition from non-institutional
agencies

(`lakhs)
Item Size group Overall

Small Medium Large
Obtaining land records,
No dues etc.

466.82 286.81 - 376.81
(16.48) (16.02) (16.3)

Stamp duty 656.23 444.79 - 550.51
(23.17) (24.85) (23.82)

Travelling, etc. 240.12 191.72 - 215.92
(8.48) (10.71) (9.34)

Middleman 1469.05 866.56 - 1167.81
(51.87) (48.41) (50.53)

Total Cost 2832.21 1789.88 - 2311.05
(100.00) (100.00) (100.00)

Figures in parentheses indicates the percentage to the total

Table 6: Per hectare overdues of Non-institutional loans
(`)

Size group Loan taken Loan repaid Overdues Percent
Small 40688.89 14179.31 26509.58 65.15
Medium 61923.81 15550 46373.81 74.89
Large - - - -
Overall 51306.35 14864.66 36441.7 71.03

mentioned the following few conclusions can be put forth
for further thoughts and policy formulations, if changes
have to be brought in the present situation. i) In case of
non-institutional loan, maximum loan was acquired from
the money lenders,  ii)  In the case of non-institutional
agencies, the per cent gap was highest for medium
farmers (-23.47 per cent) . Money lenders were more
liberal to sanction the non-institutional loan requirement
of farmers, iii) the cost on items like stamp duty,
processing fee and other sundry expenses incurred were
higher in overall farmers and iv) The overdues of non-
institutional loans were higher in case of medium size
group of farmers (74.89 per cent).

Majority of the farmers have taken loan from money
lenders. Therefore, it is necessary that the farmers should

Pagire et al.: Loan acquisition and cost of acquisition from non-institutional agencies in Maharashtra
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make some investment on other subsidiary occupations
like dairy, poultry, sericulture, mushroom production and
the likes which will be helpful for generation of income
and employment and thereby increasing the farmers own
equity/funds for the developmental activities.  The
extension agencies have to play an important role in
convincing the farmers in this regard and (iv) While
framing the credit policy, the financial institutions should
give more emphasis on small farmers and their credit
need.
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ABSTRACT
The present exercise was carried out to study the pattern of loan acquisition from private agencies and its magnitude, the
cost of loan acquisition from non-institutional agencies and overdues of such loans in Maharashtra. The major findings of
the study are the share of scheduled commercial banks has increased and the share of co-operative bank has reduced
within 26 years in agriculture loan. It is bad indicator that the loan outstanding and loan overdues were increased within
26 years lead to rural indebtedness. Institutional agencies were not able to satisfy consumption and social needs of
farmers so they requires private loan by money lenders, traders, friends, relatives, etc. with high interest. In case of private,
loan maximum loan acquired from the money lenders, in case of private agencies, the per cent gap was highest for medium
farmers. Money lenders were more liberal to sanction the private loan requirement of farmers, The cost on items like stamp
duty, processing fee and other sundry expenses incurred were higher in overall farmers  and The private loan overdues
were higher in case of small size group farmers. Majority of the farmers have taken loan from money lenders. Therefore, it
is necessary that the farmers should make some investment on other subsidiary occupations like dairy, poultry, sericulture,
mushroom production and the likes which will be helpful for generation of income and employment and thereby increasing
their own equity/ funds for the developmental activities. The extension and financing agencies have to play an important
role in convincing the farmers in this regard and while framing the credit policy, the financial institutions should give
more emphasis on small farmers and their credit need.

Keywords
Loan acquisition, Cost of loan acquisition, Overdues
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INTRODUCTION
Agricultural Credit Policy essentially lays on

emphasis on augmenting credit flow at the ground level
through credit planning, adoption of region-specific
strategies, rationalization of lending policies and
procedures and bringing down the cost of borrowing.
Bank credit is available to the farmers in the form of
short-term credit for financing crop production
programmes and in the form of medium term/ long–term
credit for financing capital investment in agriculture and
allied activities like land development including purchase

of land, minor irrigation, farm mechanization, dairy
development and for poultry, animal husbandry, fisheries,
plantation, horticulture etc,. Loans are also available for
storage, processing and marketing of agricultural produce.

In the earlier days, non-institutional/ private agencies
like money lenders and traders dominated the field of
agricultural loan. Then the institutional agencies like co-
operative banks, scheduled commercial banks and
regional rural banks came forward to finance the farmers.
The co-operatives were playing the major role before the
nationalization of commercial banks. After nationalization
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of the banks, they have assumed a significant role in the
field of agricultural finance. The net work of co-operatives
has spread all over the country. The commercial banks
are also making progress in financing agriculture by
opening new branches in rural and semi-urban areas. With
the technological advances and changing attitudes of
farmers, the demand of loan is rising fast. The institutional
agencies financing agriculture sector in the state are facing
several problems or have some limitations in financing
the agriculture and especially to small and medium farmers.
Moreover, the institutional agencies were not able to satisfy
consumption and social needs of farmers. The private
loan sources therefore, are easy access without much
requirements of documents and time lapse, etc.

The role of agricultural credit is very important for
increasing agricultural production. However, it is a problem
when it cannot be obtained and it is also a problem when
it is not properly utilized. It becomes imperative to know
the status of loans provided by the private sources. An
attempt has been made therefore, with a view to study
the pattern of loan acquisition from private agencies and
its magnitude, the cost of loan acquisition from private
agencies and overdues of such loans in Maharashtra.
METHODOLOGY

It was proposed to undertake the present
investigation regionwise and State as whole. One district
was selected from each region. Two tahsils from each
district were selected. In all, four districts, eight tahsils
and sixteen villages were selected for the study. Ten sample
borrowers were selected randomly from each village.
Thus, total 160 sample cultivators were selected. The
sample farmers were chosen, i.e. who borrowed loans
during the years 2008-09 to 2013-14 from the private
sources. The data were analyzed and presented mostly
by way of tabular method with help of statistical tools.
Keeping the objectives in view, a comprehensive and
detailed schedule was prepared for collecting the
information from borrowers. The secondary data were
also reviewed from the year 1985-86 to 2010-11 and
primary data for the year 2013-14. The secondary data
related to the institutional agencies of Maharashtra was
collected from Annual Reports of NABARD, RBI Bulletins

Reports, Economic Survey of Maharashtra and India and
other public surveys.
RESULTSAND DISCUSSION
Government and Private Finance to Agriculture

In order to solve the problems relating to agriculture
credit, NABARD was setup in the year 1982.The
percentage share of institutional and private agencies in
agricultural credit for certain points of time are given in
Table 1.

The per cent share of government agencies
increased manifold from 7.30 to 68.80 per cent from the
year 1950-51 to 2010-11 in which the per cent share of
co-operative bank, commercial bank and regional rural
bank increased from 3.30 to 24.90 per cent, 0.90 to 25.10
per cent and 3.10 to 18.80 per cent, respectively and the
share of private agencies decreased from 92.70 per cent
to 31.20 per cent from the year 1950-51 to 2010-11 in
which the share of money lenders and others (traders,
relatives, friends etc.) was declined from 69.70 to 21.90
per cent and 23.00 to 9.30 per cent from the year 1950-
51 to 2010-11.
Loan Acquisition from Private Agencies

In the earlier days, private agencies like money
lenders and traders dominated the field of agricultural
loan. With the technological advances and changing
attitudes of farmers, the demand of loan is rising fast.
The institutional agencies financing agriculture sector in
the state are facing several problems or have some
limitations in financing the agriculture and especially to
small and medium farmers. Moreover, the institutional
agencies were not able to satisfy consumption and social
needs of farmers. The private loan sources therefore,
are easy access without many requirements of documents
and time lapse, etc. Thus, still the existence of the private
agencies is there and importance their role cannot be
neglected. The average per hectare loan acquisition from
private agencies is presented in Table  2.

It observed that at the overall level, the per hectare
total private loan acquisition worked out to `51306.35.
Out of the total loan acquisition, 73.41 percent
(`37588.61) was the short term loan and 26.59 percent
(`13717.74) was the term loans. Money lenders, traders

Table 1: Percent share of government and private finance to agriculture in India
Source 1950-51 1960-61 1970-71 1980-81 1990-91 2000-01 2010-11
Government 7.30 18.70 31.70 63.20 66.30 61.30 68.80
Co-operative banks 3.30 2.60 22.00 29.80 23.60 30.20 24.90
Commercial banks 0.90 0.60 2.40 28.80 35.20 26.30 25.10
Regional Rural Banks 3.10 15.50 7.30 4.60 7.50 4.80 18.8
Private 92.70 81.30 68.30 36.80 33.70 38.70 31.20
Money lenders 69.70 49.20 36.10 16.10 17.50 26.80 21.90
Others 23.00 32.10 32.20 20.70 16.20 11.90 9.30
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00
(Source: Annual Report of NABARD, 2011)
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and other non-institutional agencies provided the per
hectare loan `29533.33 (57.56 percent), `8625.00 (16.81
percent) and `13148.02 (25.63 percent), respectively.

In case of small size group farmers, the per hectare
total private loan acquisition worked out to `40688.89.
Out of the total loan acquisition, 74.12 percent
(`30158.61) was the short term loan and 25.88 percent
(`10530.28) was the term loans. Money lenders, traders
and other non-institutional agencies provided the per
hectare loan `28000 (68.81 percent), `7250.00 (17.82
percent) and `5438.89 (13.37 percent), respectively.

In case of medium size group farmers, the per
hectare total private loan acquisition worked out to
`61923.81. Out of the total loan acquisition, 72.70 percent
(`45018.61) was the short term loan and 27.30 percent
(`16905.20) was the term loans. Money lenders, traders
and other non-institutional agencies provided the per
hectare loan `31066.67 (50.17 percent), `10000.00
(16.15 percent) and `20857.14 (33.68 percent),
respectively.

The money lenders played important role in loan
disbursement to small and medium farmers. The large
farmers did not take non-institutional loan because large
farmers of them are money lenders themselves. They
are providing non-institutional loan to small and medium
farmers. This also noticed that the major share of short
term loans in small and medium sized farmers was
borrowed for crop production from non-institutional
agencies.
Loans Requirement and Amount Sanctioned to
Farmers by Private Agencies

The average loans requirements and amount
provided to sample farmers by private agencies are
presented in Table  3.  At the overall level, the loan
requirement was `41635.34 and loan sanctioned was
`51306.35. The gap between loan requirements and
amount sanctioned was `9671 (23.22 percent). The
private agencies like Money lenders provided 23.22 per
cent excess loan to farmers than their loan requirement.
It can be seen from the table that only small and medium

farmers availed the private loan. Large farmers did not
take the private loan from the private agencies like Money
lenders, traders etc,. In case of small and medium farmers,
loan requirement was `33120.69 and `50150. However,
the loan sanctioned was `40688.89 and `61923.81.Thus,
the excess amount of  loan sanctioned by money lenders
was 22.85 percent and 23.47 percent in case of small
and medium size group farmers, respectively. The percent
gap i.e. excess amount of loan sanctioned was highest in
case of medium farmers.  It observed that money lenders
were more liberal to sanction the private loan requirement
of farmers.
Cost of Loan Acquisition from Private Agencies

It would be relevant here to mention that the private
loan was provided to small and marginal farmers without
any scrutiny. The estimated cost of items for which loan
was taken were not considered for disbursement of loan
by private agencies. There was no need felt for verification
of records for the private loan. The cost of loan acquisition
by small and marginal farmers for the private agencies
was estimated. The results are presented in Table 4.

The cost of loan by private agencies included all
items like institutional agencies except processing fee. At
the overall level, the average cost of loan acquisition of
one lakh was estimated `2311.05. The average costs of
obtaining loan `1.00 lakh for small and medium sized
group farmers were estimated to `2832.21 and `1789.88.

At the overall size group, the cost on obtaining land
records, stamp duties, processing fee, travelling- lodging

Table 2:  Per hectare loan acquisition from private agencies by sample cultivators
(`)

Size group of holdings Non-institutional agencies Total
credit

Out of total loan
Money lenders Traders Others Short-term loan Term-loan (Medium+Long term)

Small 28000 7250 5438.89 40688.89 30158.61 10530.28
(68.81) (17.82) (13.37) (100.00) (74.12) (25.88)

Medium 31066.67 10000 20857.14 61923.81 45018.61 16905.2
(50.17) (16.15) (33.68) (100.00) (72.70) (27.30)

Large - - - - - -
Overall 29533.33 8625 13148.02 51306.35 37588.61 13717.74

(57.56) (16.81) (25.63) (100.00) (73.41) (26.59)
Figures in the parentheses indicates percentage to the total

Table 3: Loans requirement and amount sanctioned to
farmers by private agencies

(`ha-1)
Size group Loan

requirement
Amount

sanctioned
Gap Percent

gap
Small 33120.69 40688.89 -7568.20 -22.85
Medium 50150.00 61923.81 -11773.81 -23.47
Large - - - -
Overall 41635.34 51306.35 -9671.01 -23.22
' - ' sign indicates the excess amount of loan sanctioned than the loan
requirement

Sale et al.: Economic analysis of agricultural loans from private sources in Maharashtra
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expenses and middleman expenses were `376.81 (16.30
percent), `550.51 (23.82 percent), `215.92 (9.34
percent) and `1167.81 (50.53 percent), respectively.

In case of small size group, the cost on obtaining
land records, stamp duties, processing fee, travelling-
lodging expenses and middleman expenses were `466.82
(16.48 percent), `656.23 (23.17 percent), `240.12 (8.48
percent) and `1469.05 (51.87 percent), respectively.

It was observed that total cost of private loan
acquisition was lower than the institutional loan
acquisition. It was also found that many farmers had
obtained loan from private agencies like money lenders,
traders and others for consumption or production
purposes. Many poor peasants, mostly belonging to small
size group spent major part of their loan to meet the
necessities. They were in distress on account of high
rate of interests from private agencies. In case of
institutional loan, obtaining no dues and no objection
certificates from other financing institutions operating in
the area was necessary but in case of private agencies,
no dues and no objection certificates from any financing
institutions were not necessary.
Overdues of Private Loans

The per hectare overdues of private loan are depicted
in Table 5. At the overall level, the per hectare private
loans taken and loan repaid by the sample farmers were
`51306.35 and `14864.66. The private loan overdues
were `36441.69 (71.03 percent). In case of small size
group, the per hectare loan taken and loan repaid by

farmers were `40688.89 and `14179.31.
The private loan overdues were `26509.58 (65.15

percent). In case of medium size group, the loan taken
and loan repaid by the sample farmers were `61923.81
and `15550.00. The private loan overdues were `46373.81
(74.89 per cent).  It is important to note that the sample
farmers from medium size group were having the highest
percentage of overdues.
CONCLUSIONS

With the  foregoing  discussion and facts and figures
mentioned, the following few conclusions can be put forth
for further thoughts and policy formulations, if  changes
have to be brought in the present situation of loans
disbursement by the non-institutional sources, extent of
credit provided and cost of acquisition of credit, overdue,
etc.
(i) The share of scheduled commercial banks has

increased and the share of  co-operative bank has
reduced within 26 years in agriculture loan,

(ii) It is bad indicator that the loan outstanding and loan
overdues were increased within 26 years,

(iii) Institutional agencies were not able to satisfy
consumption and social needs of  farmers so they
requires private loan by money lenders, traders,
friends, relatives, etc. with high interest,

(iv) In case of private, loan maximum loan acquired from
the money lenders,

(v) In case of private agencies, the per cent gap was
highest for medium farmers. Money lenders were
more liberal to sanction the non-institutional loan
requirement of farmers,

(vi) The cost on items like stamp duty, processing fee
and other sundry expenses incurred were higher in
overall farmers and

(vii) The private loan overdues were higher in case of
small size group farmers.

Suggestions
(1) It is suggested that large number of farmers should

get advantage of institutional finance, as majority
of small farmers sought finance from money
lenders. The efforts be made by the government to
make credit facilities on wider scale in rural areas.

(2) There is a need to educate the farmers for better
use of loans to avoid the overdues. This calls for
vigorous efforts on the part of extension agencies
to train and motivate the farmers and the credit
supervisory mechanism of the financial agencies
be strengthened

(3) Rate of crop loans fixed for various crops by
financing institutions which enables the farmers to
use various inputs at recommended level to sanction
the adequate credit for the farmers at least in case
of crop loans and also for other developmental

Table 4: Cost of loan acquisition from private agencies
(`lakhs)

Item Size group Overall
Small Medium Large

Obtaining land records,
no dues etc.

466.82 286.81 - 376.81

(16.48) (16.02) (16.3)
Stamp duty 656.23 444.79 - 550.51

(23.17) (24.85) (23.82)
Travelling, etc. 240.12 191.72 - 215.92

(8.48) (10.71) (9.34)
Middleman 1469.05 866.56 - 1167.81

(51.87) (48.41) (50.53)
Total Cost 2832.21 1789.88 - 2311.05

(100.00) (100.00) (100.00)
Figures in parentheses indicates the percentage to the total

Table 5: Per hectare overdue private loan
(`)

Size group Loan taken Loan repaid Overdues Percent
Small 40688.89 14179.31 26509.58 65.15
Medium 61923.81 15550 46373.81 74.89
Large - - - -
Overall 51306.35 14864.66 36441.70 71.03
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activities on the farm
 (4) It is necessary that the farmers should make some

investment on other subsidiary occupations like
dairy, poultry, sericulture, mushroom production
and the likes which will be helpful for generation
of income and employment and thereby increasing
their own equity/ funds for the developmental
activities.

(5) While framing the credit policy, the financial
institutions should give more emphasis on small
farmers and their credit need.
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ABSTRACT
The present study is an attempt to discuss farmer suicide in India. A total of 5,650 farmers (5,178 male and 472 female- 4.3
percent of total suicides victims) have committed suicides during 2014. 5 States (Maharashtra, Telangana, Madhya
Pradesh, Chhattisgarh, and Karnataka) together accounted for 89.5 percent of the total farmer suicides. 'Indebtedness'
and 'Family Problems' are major causes of suicides. Family troubles, psychological problems, loss of interest in farming
and conflicts in family due to compensation are the main impacts of farmer suicide on their family members. A well thought
concerted strategy for both the short and long term is needed.
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INTRODUCTION
India is an agriculture depended country with around

50 percent of its people depending directly or indirectly
upon agriculture. A popular peasant saying (Mishra, 2008)
that “abundance of water destroys life; paucity of water
destroys life” signifies agriculture’s link with monsoon.
The vagaries of nature have been associated with ups
and downs in cultivation. In addition, disease and pests
can also affect crops. When the produce is good, a glut
in the market can through low prices lead to poor returns
from cultivation. Increasing cost can also adversely affect
returns. Spurious inputs could also leave the farmer in a
quandary. The high costs of seed trapped farmers into a
vicious cycle of debt, and debt-trapped farmers began to
commit suicide-beginning with India’s cotton areas, such
as Vidharba. In these cotton growing regions, commercial
cotton seed prices skyrocketed because non-GM cotton
seeds were withdrawn by seed companies in favour of
GMO Bt-Cotton. It was observed that at some point in
the larger discourse on farmers’ suicides, the debate
shifted to the success or failure of a particular technology,
namely, Bt cotton (Mishra, 2009) due to a higher incidence
of suicides in some cotton growing regions. In
Chhattisgarh, the core problem is irrigation (Mohan,
2009). The increasing dependence on inputs from the
market has also brought about greater demand for credit,
which adds another important dimension to the difficulties.

There are multiple risks in agriculture-income, yield, price,
input, technology and credit among others. These risks
are creating distress situation for farmers in India. The
farmer suicide in India is alarming. It is easy to say that
crop failure is main factor. But suicide is caused by many
factors and there is ample evidence to believe that this
problem became an emotionally transmitted disease in
India, where farmers are committing continuously
suicides. This problem is similar and serious as the
suicides of students during exam and result times.
Renowned psychologist, Cialdini (1993) points out that
people, by committing suicide, believe that they are helping
others to counteract their own negative affective state.
Suicide contagion can be viewed within the larger context
of behavioural contagion, which has been described as a
situation in which the same behaviour spreads quickly
and spontaneously through a group (Gould et al., 2003).
Government of India had declared 31 districts as distressed
district where the Prime Minister’s special rehabilitation
package is being implemented. In these 31 districts there
are six districts from Vidarbha region of Maharashtra
(Anonymous, 2006). At the aggregate all India level, one
observes that the suicide death rate for male farmers
increases in India (Mishra, 2006). In the Indian farmer’s
context, policy makers are arguing that this negative state
is that of indebtedness. But then loan waivers and cash
supports are aggravating this problem because they
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provide the farmers with the incentive to make this
‘rational’ decision. Perhaps these short sighted measures
are having the exact opposite effect. They are probably
sending out the wrong signal to millions of distressed
farmers who are struggling. This situation requires
immediate policy interventions for which we need to have
deeper understanding of factors that trigger and contribute
to suicides among farmers in India.
Objectives

The present study was carried with the following
specific objectives:
  i. to examine the status of farmer suicides in India,
 ii. to know the causes of farmer suicides,
iii. to analyse the impact of farmers’ suicide on their

family members, and
iv. suggestions to prevent farmer suicides in India.

METHODOLOGY
Scope of Study- Farmers (ANNDATA) of India.
Research Approach- Secondary data based research.
Nature and Sources of Data Collection

In this paper, researcher studied the secondary data
from the National Crime Record Bureau (NCRB) of India,
related articles, research papers, and reports of the
Government of India.
RESULTSAND DISCUSSION
Status of Farmer Suicides in India

Farmers can be defined as those who own and work
on field (viz. cultivators) as well as those who employ/
hired workers for field work/farming activities. It excludes
agricultural labourers. A total of 5,650 farmers have
committed suicides during 2014, accounting for 4.3
percent of total suicides victims in the country (Table 1).

A total of 5,178 male farmers and 472 female
farmers have committed suicides, accounting for 91.6
percent and 8.4 percent of total farmers’ suicides. 31.1
percent, 29.2 percent 14.1 percent and 11.0 percent of
female farmers’ suicides, were reported in Telangana (147
out of 472 suicides), Madhya Pradesh (138 suicides),
Maharashtra (70 suicides) and Chhattisgarh (52 suicides)
respectively. The perusal of table 2 revealed that a total
of 2,568 farmers’ suicides were reported in Maharashtra
followed by 898 such suicides in Telangana and 826
suicides in Madhya Pradesh, accounting for 45.5 percent,
15.9 percent and 14.6 percent respectively of total farmer
suicides during 2014.

Chhattisgarh (443 suicides) and Karnataka (321
suicides) accounted for 7.8 percent and 5.7 percent
respectively of the total farmer suicides reported in the
country. These 5 States together accounted for 89.5
percent of the total farmer suicides (5,056 out of 5,650)
reported in the country during 2014.
Causes of Farmer Suicides

According the report of National Crime Record

Bureau (NCRB) of India (2014) as shown in Table 3.
‘Bankruptcy or Indebtedness’ and ‘Family Problems’ are
major causes of suicides, accounting for 20.6 percent
and 20.1 percent, respectively of total farmers’ suicides
during 2014. The other prominent causes of farmers’
suicides were ‘Failure of Crop’ (16.8 percent), ‘Illness’
(13.2 percent) and ‘Drug Abuse/Alcoholic Addiction’ (4.9
percent).

During 2014, major causes of suicides among male
farmers were ‘Bankruptcy or Indebtedness’ and ‘Family
Problems’, which accounted for 21.5 percent and 20.0
percent respectively of total male farmers’ suicides.
Whereas, in female farmers’ suicides, ‘Farming Related
Issues’ followed by ‘Family Problems’, ‘Marriage Related
Issues’ and ‘Bankruptcy or Indebtedness’ were major
causes of suicides, accounting for 21.4 percent (101 out
of 472 suicides), 20.6 percent (97 suicides), 12.3 percent
(58 suicides) and 10.8 percent (51 suicides) respectively
during 2014. 33.4 percent suicides in Maharashtra and
23.2 percent in Telangana were due to ‘Bankruptcy or
Indebtedness’. 87.5 percent of farmers’ suicides due to
‘Failure of Crop’ were reported in Himachal Pradesh.
4.7 percent farmers in Himachal Pradesh, 4.1 percent
farmers in Jharkhand and 2.7 percent farmers each in
Bihar, Odisha and Uttar Pradesh have committed suicides

Table 1: Incidence of farmers' suicides and percentage
share to total suicides during 2014
Total number of
farmers’ suicides

Total number of
suicides

Percentage share of
farmers’ suicides to

total suicides
5,650 1,31,666 4.3
Source: Author's calculations from NCRB data. Retrieved
fromhttp://ncrb.gov.in

Table 2: Top states in India reported farmers' suicides
during 2014
State Total number of

farmers’
suicides

Percentage share of
farmers’ suicides to total

suicides

Rank

Maharashtra 2,568 45.5 1
Telangana 898 15.9 2
MP 826 14.6 3
Chhattisgarh 443 7.8 4
Karnataka 321 5.7 5
Source: Author's calculations from NCRB data. Retrieved  fromhttp://ncrb.gov.in

Table 3: Percentage share of major causes of farmers'
suicides during 2014
Cause Percentage share
Indebtedness 20.6
Family Problems 20.1
Farming Issues 17.2
Illness 13.2
Drug /Alcoholic Addiction 4.4
Other causes 24.5
Source: Author's calculations from NCRB data. Retrieved from http://ncrb.gov.in
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due to ‘Suspected/Illicit Relation’. 6.5 percent suicides
by farmers in Sikkim followed by 2.3 percent in Himachal
Pradesh and 2.0 percent in Puducherry were due to
‘Cancellation/Non Settlement of Marriage’.

A total of 765 and 146 farmers in Maharashtra and
Telangana have committed suicides due to ‘Bankruptcy
or Indebtedness caused by Crop Loan’ during 2014. 73.2
percent (857 out of 1,163) and 59.1 percent(671 out of
1,135) farmers’ suicides due to ‘Bankruptcy or
Indebtedness’ and ‘Family Problems’ respectively were
reported in Maharashtra  alone during 2014.
Farmer Suicides on the Basis of Land Holding Status

As per land holding status, farmers have been
classified in four categories namely ‘Marginal Farmers’
(having less than 1 hectares of land), ‘Small Farmers’
(having 1 hectares to below 2 hectares of land), ‘Medium
Farmers’ (having 2 hectares to below 10 hectares of land)
and ‘Large Farmers’ (having more than 10 hectares of
land). Land holding status of farmers who committed
suicide revealed that 44.5 percent and 27.9 percent of
victims were small farmers and marginal farmers,
respectively,  they together accounted for 72.4 percent
(4,095 out of 5,650) total farmer suicides (Table 4). 53.1
percent and 14.5 percent of small farmers who committed
suicides were reported in Maharashtra (1,135 out of
2,516) and Telangana (366 out of 2,516) respectively
during 2014. Suicides among large and medium farmers
belonging to the higher castes in Maharashtra were
occasioned by failures in business, trade and politics
(Mohanty, 2005).

the changes that occurred within the family after suicidal
death of family head or victim farmer. The changes
occurred within family and that also recognized by the
family members have been ascertained. Suicide is a social
phenomenon; it creates severe personal, social and
economic impacts within family (Jacob, 2006). The
farmers, who committed suicide, were mostly the family
heads and the main bread earner of the family members.
The chronically brood agrarian crisis is wholly responsible
for their spate of suicides and these suicides have
happened, by and large, due to low income level of the
households and their deteriorating socio-economic status
in the society. Though family head left the severe agrarian
crisis, it is very difficult for his family members to survive/
lives in the worst situation. The present study has identified
various severe consequences or changes that occurred
after death of family head within the family. The data
pertaining to the identified consequences (Kale et al., 2014)
are presented four main heads as mentioned in Table 6.
F a m i l y
Troubles

Majority
of the farmers,
who committed
suicide, were
from the
economically
and socially
d i s a b l e d
groups. After
death of family
head by suicide
in younger age,
whole family
was disturbed
and faced so
m a n y
consequences.

Table 4: Percentage share of farmers' suicides by land
holding status during 2014
Farmer category Percentage share
Small farmers 44.5
Marginal farmers 28
Medium farmers 25.2
Large farmers 2.3
Source: Author's calculations from NCRB data. Retrieved from
http://ncrb.gov.in

Dhaka and Urmila: Farmer suicides in India-A curse to mankind

Table 5: Incidence of age group wise farmers' suicides
during 2014
Sex Age in years

Below 18 18 to <30 30 to <60 >60 Total
Male 35 1131 3480 532 5178
Female 24 169 232 47 472
Total 59 1300 3712 579 5650
Share (%) 1.00 23.00 65.70 10.20 100
Source: Author's calculations from NCRB data. Retrieved from
http://ncrb.gov.in

Among marginal farmers, 39.7 percent and 25.5
percent respectively of farmers’ suicides were reported
in Maharashtra (627 out of 1,579) and Madhya Pradesh
(403 out of 1,579). However, 47.3 percent of well off
farmers (large farmers) who have committed suicides
were also reported in Maharashtra during 2014.

Age group wise and sex wise data is presented below
in Table 5. Majority of victims belong to 30 years & above
- below 60 years of age group accounting for 65.7 percent
of total farmers’ suicides during 2014. A total of 59
farmers (below 18 years of age) have committed suicides
during 2014. 10.2 percent of farmers who have
committed suicides were senior citizens (60 years &

above). Ingestion of pesticides is the most common
method of suicide, particularly in China, Sri Lanka and
India (Vijayakumar et al., 2009).

Impact of Farmers’ Suicide on their Family Members
In the present study of farmers’ suicide impact refers to

Table 6: Major impacts of farmers'
suicide on their family members
Impacts
Family troubles
i. Children of the victims had left the school and
went for wage earning
ii. Households dislocation and dissolution
(particularly victims’ wife)
iii. Impediments of marriages of family members
Psychological impacts
i. Development of anxiety and stress which
leads to mental instability
ii. Illness of family members
iii. Developed a sense of hopelessness
Effect on farming
i. Low income
ii. Loss of interest in farming
Compensation riots
i. Conflicts and riots in family
Source: Author's own computation
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Poor economic condition of victims’ households
compelled their children’s to leave the school and go for
wage earning for sharing the consumption expenditure
of family. After death of husband in younger age, widow
spouse of victim had left the victim’s home and went to
live with support of her father and mother (Parents).
Psychological Impacts

After sudden and confidential act of suicide by family
head, severe psychological impact was observed on other
family members. In majority of victims’ households,
severe anxiety and stress was developing about future
life, which leads to mental instability.
Effect on Farming

Over half of the households recognized that their
family income was lowered after death of family head
and families expressed loss of interest in farming work.
Compensation Riots

The probable reason is that deceased was the only
major income earner for all family members. But while
providing Government help, particularly spouse of victim
was considered for receiving compensation and not the
older family members. But in few cases, spouse of the
victim had left the deceased home and went for living
with support of her father and mother or living separately.
In such cases, conflict was created among the older
family members and spouse of the victims due to demand
of half compensation from victim’s spouse by older
family members and due to increasing survival
vulnerability of the old family members. These findings
are confirmed by the finding of Anonymous (2006) that
conflict was created between the victims’ spouse and
old father of the victim after receiving compensation from
Government in Jamb village of Akola (Maharashtra).
Suggestions to prevent Farmer Suicides in India

Majority of family members of the deceased farmers
suggested for remunerative prices to their farm produce
and provision/ creation of irrigation facilities as the
important measures to be taken to prevent the recurrence
of suicide tragedies. Complete ban on alcohol and
gambling, family counselling for increasing self-
confidence through panchayat, spiritual leaders, local
leaders, social workers, abundant electric supply for
farming, complete waiving of old loans, provision of easy,
timely and sufficient credit at low interest rate, creation
of subsidiary occupations and other income sources, crop
insurance, availability of information about agricultural
technology, mass marriage system should be encouraged
in the society, timely employment by creating nonfarm
employment opportunities, strict vigil on the quality of
inputs in the market, immediate government help in natural
calamities and in losses by wild animals, and
compensation of rupees should be stopped were the
measures suggested to solve farmers’ distress in India.

CONCLUSIONS
Farmers’ suicides are the result of the agrarian crisis,

which cannot be solved only with fire fighting techniques.
Risk mitigation strategies should go beyond credit. Long
term strategies require more stable income from
agriculture, and more importantly, from non-farm sources
(Mishra, 2008). A challenge for the technological and
financial gurus is to provide innovative products that
reduce costs while increasing returns. Organising farmers
through a federation of self-help groups (SHGs) with
government, banks and other stakeholders playing a pro-
active role would be welcome. Besides, public institutions,
there is need for a greater involvement of the civil society
(Mishra, 2014). Transparent implementation of
government of schemes and accountable working system
is required for uphold the farmers economically and
socio-psychologically.
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ABSTRACT
Farmer suicide is a black mark on the Indian agrarian economy. In the present study it has been revealed that the farmer
suicide is showing a decreasing trend over the years. This could be attributed to the factors such as government schemes,
proper irrigation facilities, high yielding varieties of crops etc. Also among the various states, Maharashtra has shown the
highest number of farmer suicide. This is mainly because of failure of cotton crop in the state. Many government initiatives
to remove the problem of farm suicides has also been discussed briefly in the paper.
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INTRODUCTION
Agriculture forms the backbone of the Indian

economy. About 60 per cent of India’s population earn
their livelihood from farming. Indian agriculture is a
puppet in the hands of monsoon and thus, the farmer’s
income. Most of the farmers earn hand to mouth while
many others do not earn sufficient enough to fill the
stomach of their family members. The farmers are left
with no option, but to take loans from the money lenders
at an exorbitant rate of interest as they are not eligible to
get loans from banks. They use this loan either for
consumption or for further production purpose. But
owing to the vagaries of monsoon, they do not get enough
returns from agriculture so as to repay the loans. And
thus, farmer is left with no option but to commit suicide.
In 2014, the National Crime Records Bureau of India
reported 12360 farmer suicides across the country. Nearly
half of all suicides by cultivators in 2014 were in
Maharashtra alone, with Telangana following. The highest
number of farmer suicides was recorded in 2004 when
18,241 farmers committed suicide. A number of
conflicting reasons can be cited for farmer suicides, such
as monsoon failure, high debt burdens, genetically
modified crops, government policies, public mental health,
personal issues and family problems. A leading newspaper
claimed that from the year 2014 onwards, the NCRB is

classifying only those suicides among farmers that were
ostensibly for agriculture-related reasons as farm suicides.
This is simply not true. As in past years, there is a range
of official reasons behind a suicide, as per the First
Information Report (the sum of which make up NCRB
numbers). In 2014, the NCRB included a break-up by
cause for some professions including farmers and armed
forces personnel. For farmers, over 40 per cent of
suicides can be attributed to bankruptcy or farming related
problems. This clearly illustrates the problems with
making farming profitable and extending agricultural
credit. With government intervention and farmer friendly
scheme, the number of farmer suicides in the country is
showing a decreasing trend. Many studies have been
carried out earlier to show the rate of farmer suicide and
the myths related to it in various states viz., Ganapathi
and Rao (1966), Assadi (1998), Deshpande (2002) and
many others. In this paper the rate of farmer’s suicide in
India is calculated. Also, the proportion of farmer suicide
among total suicides in India is found out.
MATERIALS AND  METHODS

Data on farmer suicides and total suicides in India
from 2001 to 2014 is collected from National Crime
Records Bureau. A regression equation of farmer suicide
on time was fitted.

ln (suicide) = a + b   time
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Then, rate of farmer suicide in India was calculated
by using the formula:

r = [antilog(b) - 1]  100
where,

r = Rate of farmer suicide
b = Rregression co-efficient
a = Constant term
Also, the proportion of farmer’s suicide in total

suicide in India among the years was calculated.
RESULTSAND DISCUSSION

The data on farmer suicide and total suicides in India
is presented in table 1 and the proportion of farmer suicide
in total suicides in the country is also shown.

As shown in the Table 1, the proportion of farmer
suicides in total suicides in India was found to be
decreasing over the years. The reason for this could be
increased financial supported extended to the distressed
farmers by the government over the years.

When regression analysis was done the following
coefficients were obtained:

ln (suicide) = 9.869 – 0.027 time
Standard Errors    (0.045)    (0.005)
Number of Observations = 14
Rate of growth was worked out to be -2.709 per

cent. Hence, the rate of farmer suicide was found to be
decreasing at a rate of 2.709 per cent. Although the trend
is decreasing but the rate is not much. So, there is a need
for the government to give special attention to farmers
especially, small and marginal farmers.

In the year 2014, for the first time NCRB classified
total agriculture suicides into that done by farmers and
agricultural labourers. Farmers were further classified
into that with own land and that working on leased land.
Table 2 below shows the division of suicides among
different sub categories in top five states of the country.

As clearly depicted in table 2, in all the top five states
majority of farmer suicide is from land owners when
compared to that of agricultural labourers and tenant
farmers.

In the past the government appointed a number of
inquiries to look into the causes of farmers suicide and
farm related distress in general. Some of these are
discussed below:
2006 Relief Package

In 2006, the Government of India identified 31
districts in the four states of Andhra Pradesh,
Maharashtra, Karnataka, and Kerala with high relative
incidence of farmers suicides. A special rehabilitation
package was launched to mitigate the distress of these
farmers. The package provided debt relief to farmers,
improved supply of institutional credit, improved irrigation
facilities, employed experts and social service personnel
to provide farming support services, and introduced
subsidiary income opportunities through horticulture,
livestock, dairying and fisheries. The Government of India
also announced an ex-gratia cash assistance from Prime
Ministers National Relief Fund to the farmers. Additionally,
among other things, the Government of India announced
the following:
· In the Vidarbha region of Maharashtra, that had

received considerable mass media news coverage on
farmer suicides, all farmer families in six affected
districts of Maharashtra were given a cash sum of
05 million (US$74,000) each, to help pay off the debt
principal.

· 7.12 billion (US$100 million) in interest owed, as of
30 June 2006, was waived. The burden of payment
was shared equally between the Central and the State
government.

· The Government created a special credit vehicle for
Table 1: Total farmer suicide and total suicide in India
Years Farmer Suicide Total Suicide Proportion of Farmer suicide in total

Suicide
2001 16415 108506 15.12
2002 17971 110417 16.27
2003 17164 110851 15.48
2004 18241 113697 16.04
2005 17131 113914 15.03
2006 17060 118112 14.44
2007 16632 122637 13.56
2008 16196 125017 12.95
2009 17368 127151 13.65
2010 15964 134599 11.86
2011 14027 135585 10.34
2012 13754 120488 11.41
2013 11772 134799 8.73
2014 12360 131666 9.38
Source: National Crime Records Bureau (NCRB) (2001-2014)
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Vidarbha farmer, to the tune of 12.75 billion (US$190
million). Special teams comprising NABARD and
banks were deputed to ensure fresh credit starts
flowing to all farmers of the region.

· An allocation of 21.77 billion (US$320 million) was
made to improve the irrigation infrastructure so that
the farmers of Vidarbha region had assured irrigation
facilities in the future.

Agricultural Debt Waiver and Debt Relief Scheme,
2008

The Government of India next implemented the
Agricultural debt Waiver and Debt Relief Scheme in 2008
to benefit over 36 million farmers at a cost of 653 billion
(US$9.6 billion). This spending was aimed at writing of
part of loan principal as well as the interest owed by the
farmers. Direct agricultural loan by stressed farmers under
so-called Kisan Credit Card were also to be covered under
this Scheme.
Regional Initiatives

Various state governments in India have launched
their own initiatives to help prevent farmer suicides. The
government of Maharashtra set up a dedicated group to
deal with farm distress in 2006 known as the Vasantrao
Naik Sheti Swavlamban Mission, based in Amravati. A
group to study the Farmers Suicides was also constituted
by the Government of Karnataka under the Chairmanship
of Dr Veeresh, Former Vice-Chancellor of Agricultural
University and Prof Deshpande as member.
Maharashtra Bill to Regulate Farmer Loan Terms,
2008

The State government of Maharashtra, one of the
most farmer suicide affected states, passed the Money
Lending (Regulation) Act, 2008 to regulate all private
money lending to farmers. The bill set maximum legally
allowed interest rates on any loans to farmers, setting it
to be slightly above the money lending rate by Reserve
Bank of India, and it also covered pending loans.
Maharashtra Relief Package, 2010

The State Government of Maharashtra made it illegal,
in 2010, for non-licensed moneylenders from seeking loan
repayment. The State Government also announced that
it will form Village Farmer Self Help Groups, that will
disburse government financed loans at a low rate Crop

Insurance program whose premium will be paid 50 per
cent by farmer and 50 per cent  by government, launch
of alternate income opportunities such as poultry, dairy
and sericulture for farmers in high suicide prone districts.
The government further announced that it will finance a
marriage fund under its Samudaik Lagna with 10 million
(US$150,000) per year per district, for community
marriage celebrations, where many couples get married
at the same time to help minimise the cost of marriage
celebrations – a cause of suicides among farmers as
identified by its own study.
Kerala Farmers’ Debt Relief Commission
(Amendment) Bill, 2012

Kerala, in 2012, amended the Kerala Farmers’ Debt
Relief Commission Act, 2006 to extend benefits to all
distressed farmers with loans through 2011. It cited
continuing farmer suicides as a motivation.
2013 Diversify Income Sources Package

In 2013, the Government of India launched a Special
Livestock Sector and Fisheries Package for farmers
suicide-prone regions of Andhra Pradesh, Maharashtra,
Karnataka and Kerala. The package was aimed to diversify
income sources of farmers. The total welfare package
consisted of 912 million (US$13 million).
CONCLUSIONS

As depicted through the negative growth rate, the
farmer suicide in the country is decreasing over the years
but not sufficient enough to completely finish the reasons
for suicide among the farmers even in a decade to come.
Although the government is taking many measures to
ensure that a farmer does not commit suicide but that is
not enough. As agriculture is our country’s primary sector,
so more emphasis should be given towards the welfare
of its stakeholders. Henceforth, Government should start
more programmes for farmers.
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ABSTRACT

Agricultural development is an important component of inclusive sustainable growth approach. However, the agrarian
sector has been plagued with many issues resulting in deagrarianisation i.e, the farmers opting to come out of the sector
provided a chance is given. The study was undertaken to assess the risk and vulnerability of the farmers in two districts in
Telangana State and the coping mechanisms followed by them .The production, occupation and financial vulnerability of
the farmers  was assessed  and observed that both the small and  marginal farmers (SMF) category and large and medium
farmers (LMF ) in rainfed district and even the SMF category of irrigated district were  subjected to all the three types of
vulnerability mentioned above. The two major coping mechanisms being followed by them were land leasing and dependency
on livestock. Institutional support systems need to be provided to these two, to promote them further.
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INTRODUCTION
Risk is the likelihood of occurrence of a particular

and potentially adverse shock or stress. Whereas,
vulnerability is the degree of individual households or
individual’s ability to prevent, mitigate or cope up with
the shocks and stress. In rainfed farming the risk
represents the probability of a defined hazard affecting
the livelihood of producers. Among the risks there is
physical and financial risk.  Physical risk relates to variables
such as crop yield, which vary about a long-term trend.
The main source of physical risk is climatic risk:
catastrophic variation in yields are usually be climate-
driven.  But physical performance of a single crop provides
only a partial measure of the farmer’s risk (Thornton
and Dent, 1990). Whereas, financial risk relates to income
variability, of which yield uncertainty is only one source.

In addition to climate change variations leading to
uncertainty in yield, many other factors  have been
contributing to the agrarian distress such as weak rural
infrastructure, imperfect markets and inappropriate design
of risk mitigation instruments such as credit and insurance
(Dev,2012). Therefore, the enterprise of agriculture is

met with great many uncertainties when compared to
other enterprises. Even then majority of people depend
on it for their livelihoods. Agriculture in Telangana has
been attracted considerable attention during the last
decade, mostly because of the agrarian distress led
suicides of the farmers. While, suicide is a multifaceted
complex phenomena, the risks that that the farmers face
are mainly of socio economic  and technological
phenomena ( Mishra, 2007). The objective of the study
is to assess the risk and vulnerability of the farmers and
the coping mechanisms followed by them to reduce their
vulnerability.
METHODOLOGY

The Study covers two districts in Telangana,
Mahbubnagar and  Karimnagar, one under rainfed and
another under irrigated conditions  with a sample size of
1320 at the rate of 660 in each district. Out of 660 ,the
sample covered  under Small and Marginal (SMF)
category was 330  and  under Medium and Large (LMF)
category was 330.The total sample under SMF and LMF
was 660  each. The vulnerability of the farmers was
assessed in the context of production vulnerability,
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occupational vulnerability and financial vulnerability. While
there are many ways the farmers have been coping at the
time of distress such as participation in wage employment
(MGNREGS), migration etc, the two  main coping
mechanisms  being followed by them  and covered in the
study  are land leasing, to augment their production base
and livestock , as an additional source of income. Hence
these two were covered in the study. The period of
reference was 2013-14.
RESULTSAND DISCUSSION

The total land cultivated by each of the category of
farmers was taken in both the districts and the average
land holding size was assessed and placed below (Table-
1). While the average size of the SMF category was almost
similar in both the districts with 1.2 ha, the average size
of LMF was higher in Mahbubnagar district with 3.3 ha
as compared to Karimnagar district with 2.9 ha. The
average size of SMF category at the aggregate level was
1.2 acres ,the size of LMF category was about 3.07 ha
i.e the size as that of semi medium category farmer as
classified in NSSO sample survey.

While, no households were  found in the category
of land less tenant farmers in the study villages, good
number of cultivators were found trying to expand their
production base by leasing in land. So, once the data was
collected from the two categories of farmers i.e, SMF

and LMF, it was segregated   further into two more
categories i.e the cultivators with own land and the
cultivators with own plus leased in land. At the aggregate
level the cultivators who leased in land were found to be
more in LMF category compared to SMF category.
Further, more number of  LMF of  Mahbubnagar district
have leased in land compared to Karimnagar district. The
leasing in arrangement   depends on the area under
irrigation or type of crop. If it is a food crop like paddy it
is share cropping arrangement. If it is a cash crop like
cotton crop it is mostly on fixed amount basis. The details
regarding leased in lands are provided in the next section
under coping mechanisms.
Assessing the Production Vulnerability

Production vulnerability was tried to assess through
cropping pattern i.e mono cropping versus multiple
cropping, that is in the context of any eventuality of crop
failure. Table 3 gives an idea on number of farmers
depending on mono cropping and on multi cropping.
More vulnerability was therefore observed among the
farmers in Mahbubnagar district where , the percentage
of SMF following mono cropping was 68 and the same
for LMF was 63. In Karimnagar, the percentage of SMF
following mono cropping was 44, whereas the same for
LMF was 28. The percentage of farmers going for
intercrops was very less at the aggregate level with only
7.7 per cent   Among the two districts it was more in
case of LMF category in Karimnagar  district with 13
per cent as compared to that of LMF of Mahbubnagar
district. The farmers in Metpally division of Karimnagar
have been cultivating maize with turmeric as an intercrop
under irrigated conditions. While maize could be harvested
in five months, turmeric comes to harvest in nine months.
Though some of SMF category have been following this
cropping pattern, this was very less among them, mainly
due to the constraints in  irrigation and high cost of
production of turmeric.

The type of crop grown by the farmers depends on
the availability of irrigation water. While the area under
food crops was almost the same among the SMF and
LMF of Mahbubnagar   farmers, it was more among the

Table 1: Size of the acreage of the respondents
Land Holding Karimnagar Mahbubnagar Total
Small and marginal farmer
No. of farmers 330 330 660
Total ha. 388.9 406.1 795
Average size 1.2 1.2 1.2
Large and marginal farmers
No. of farmers 330 330 660
Total ha. 958.9 1072.9 2031.8
Average size 2.9 3.3 3.07
Total
No. of farmers 660 660 1320
Total ha. 1347.7 1479 2826.8
Average size 2 2.24 2.14
Source : Primary Survey

Table 2: Land ownership and cultivation pattern of the respondents
Particulars Karimnagar Mahbubnagar Total

SMF(ha)/
(Average Size)

LMF(ha)/
(Average Size)

SMF(ha)/
(Average Size)

LMF(ha)/
(Average Size)

SMF(ha)/
(Average Size)

LMF(ha)/
(Average Size)

Irrigated 281.1 604.1 243.3 487.6 524.3 1091.7
Unirrigated 81.7 258.9 121 438.8 202.6 697.7
Land Owned  (a) 362.8 863 364.3 926.4 726.9 1789.4
Land Leased in (b) 26.1 95.9 41.9 145.3 68 241.2
Total Land under
Cultivation (a+b)

388.9
(1.17)

958.9
(2.90)

406.1
(1.23)

1071.7
(3.24)

795
(1.20)

2030.6
(3.07)

Source   : Primary survey
SMF: Small marginal farmer and LMF: Larger Marginal Farmers
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LMF of Karimnagar farmers (Table 4) This is   basically
due to the availability of irrigation water among LMF of
Karimnagar district. The major food crops grown in both
the districts are paddy and maize. In addition to these,
jowar and pulses were seen to be cultivated by the farmers
in Mahbubnagar district. In this district, redgram is the
main pulse crop. While Paddy is grown under irrigated
conditions both during kharif and rabi, maize is grown
under rainfed conditions in kharif and irrigated conditions
in rabi. Under rainfed conditions, groundnut is the major
oilseed crop in Mahbubnagar during kharif slowly getting
replaced with cotton. Wherever, irrigation was available
rabi groundnut was also gaining in place.  While there

was not much difference in the area under food crops
between SMF and LMF in Mahbubnagar, the area under
non food crops i.e, in particular the cotton crop was
more by LMF. Whereas the same was more in case of
SMF in Karimnagar district occupying around 20 per cent
of the total sown area. The food crops in Karimnagar
include paddy, maize, pulses, onions, chillies etc,
occupying around 69 per cent area for both SMF and
LMF. Soyabean is the major pulse crop in Metpally
division of Karimnagar district. Plantation crops include
turmeric, mango, oranges, banana etc. The area under
plantation was more among LMF category. While both
the categories have been intensively cultivating their lands

Table 3: Assessing the production vulnerability (ha)
Particulars Karimnagar Mahbubnagar Total

SMF LMF SMF LMF SMF LMF
Owned land  (No of farmers) % to the sample
One crop 128

(0.44)
76

(0.28)
195

(0.68)
169

(0.62)
323

(0.56)
245

(0.45)
Two crops (K+R) 153

(0.53)
160

(0.59)
93

(0.32)
96

(0.35)
246

(0.43)
256

(0.47)
Inter cropping Systems 8

(0.03)
36

(0.13)
- 6

(0.02)
8

(0.01)
42

(0.08)
Total 289 272 288 271 577 543
Source   : Primary survey
SMF: Small marginal farmer and LMF: Larger Marginal Farmers

Table 4: Cropping pattern of the respondents
(ha)

Particulars Karimnagar Mahbubnagar Total
SMF LMF SMF LMF SMF LMF

Major crops during Kharif
Food crops 115.6 160.4 109.8 101.7 225.5 262.1
Oil seed 0.6 0.3 9.8 10.4 10.5 10.7
Non food 25.7 4.2 36.3 69.8 62 74.1
Plantation 6.8 13.8 0 0 6.8 13.8
Total 148.7 178.7 155.9 181.9 304.7 360.7
Major crops during Rabi
Food crops 33 63 33.5 58.3 66.5 121.2
Oil seed 0.3 0.2 4.3 7.1 4.7 7.3
Fodder 0 0 5.3 8.4 5.3 8.4
Non-food 0.6 0.2 2.4 2.2 3 2.4
Plantation 0.7 1.1 0 0 0.7 1.1
Total 34.7 64.4 45.6 76 80.3 140.4
Major crops during Summer
Food crops 8.9 29.5 0 0 8.9 29.5
Oil seed 0.6 0.9 0 0 0.6 0.9
Plantation 1.9 3 0 0 1.9 3
Total 11.3 33.4 0 0 11.3 33.4
Long term crops
Plantation 4.2 36.3 0 0 4.2 36.3
Total 4.2 36.3 0 0 4.2 36.3
Gross sown area (GSA) 199 312.9 201.5 257.9 400.6 570.8
Net sown area (NSA) 148.7 178.7 155.9 181.9 304.7 360.7
Cropping intensity (CI) 133.8 175.1 129.2 141.8 131.5 158.3
Cropping intensity = (Gross cropped area / Net sown area) x 100
Source   Primary survey

Rani et al.: Risk, Vulnerability and coping mechanisms in agriculture-A study in Telangana
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as reflected through their cropping intensity, (Table 4), it
is the LMF of Karimnagar who were in better condition
in this aspect compared to the others. It is also important
to examine whether this intensification was through a
single crop in kharif or rabi or through multiple cropping
system, which was examined through Crop
Diversification Index (CDI) (Table 5). Studies on crop
diversification offer diverse views. While some studies
suggest reduction in income( Guvele 2001), some studies
concluded that  diversification leads to sustain a reasonable
income level given present farm-size distributions (Van
den Berg et al., 2007)  So it may be conclude that
individual farm economies are unlikely to have a uniform
relationship between crop diversification and production
efficiency. The contrasting evidence provided by the
aforementioned studies proves the point. However, it is a
point of strong evidence that farmers diversify the crops
to reduce their production vulnerability (Lin 2011).
Though the CDI of both the districts seems to be less,
the LMF category seemed to be better off in this case
compared to SMF category.
Assessing the Occupational Vulnerability

Rural India, which comprises more than 70 percent
of the population, has been traditionally dependent on
agriculture. However with steadily decreasing agricultural

land-holdings in rural areas, agriculture has become less
remunerative and therefore households that depend only
on agriculture are no longer   sustainable. The vulnerability
of the households will be reduced if they   depend on
multiple sources of livelihood  such as cattle rearing, wage
labour, involvement in Non-farm Rural Enterprises
(NFRE) et ( Brajesh Jha,2009 ) This is to a large extent
influenced by the fact, that the revenue generated  through
agriculture  is generally not sufficient to cover the
household expenses. The Table below (Table 6) presents
the number of farm households depending on agriculture
and other forms of livelihoods to assess the extent of
vulnerability. Among the cultivators about 55 percent in
case of SMF and 52 percent in case of LMF depends
only on  agriculture sector. The number of farmers who
depend on livestock in addition to agriculture were  in the
range of 26 to 33 percent in case of SMF and LMF
category. This was slightly better in case of Karimnagar
district as compared to Mahbubnagar district. The number
of households who engage in non farm activity were
limited to around one  percent in both the category of
farmers whereas the all India figures on non-farm
activities contribute around 25-35 percent of the total
household income in rural India.
Assessing the Financial Vulnerability

Table 5: Crop Diversification Index (CDI) of the respondents
No. of crops Karimnagar Mahbubnagar Total

SMF LMF SMF LMF SMF LMF
During Kharif 0.4 0.45 0.39 0.43 0.4 0.45
During Rabi 0.27 0.28 0.34 0.29 0.33 0.28
During Summer 0.15 0.29 - - 0.15 0.29
Long Term crops 0.12 0.27 0.25 0.28 0.24 0.28
Source   : Primary survey
SMF: Small marginal farmer and LMF: Larger Marginal Farmers

Table 6: Occupational pattern of the respondents (No of Farmers)
Occupation Karimnagar Mahbubnagar Total

SMF
n=330

LMF
n=330

SMF
n=330

LMF
n=330

SMF
N=660

LMF
N=660

Owned land
i)Agriculture 171

(51.8)
156

(47.27)
195

(59.09)
189

(57.27)
366

(55.45)
345

(52.27)
ii) Agriculture +Livestock 100

(30.3)
127

(38.48)
71

(21.51)
88

(26.66)
171

(25.90)
215

(32.57)
iii)Agrl + Wage Employment 46

(13.93)
36

(10.90)
51

(15.45)
43

(13.03)
97

(14.69)
79

(11.96)
Iv) Agrl + Livestock+ Wage Employment 13

(3.93)
11

(3.33)
13

(3.93)
10

(3.03)
26

(3.93)
21

(3.18)
V) Agrl + Livestock+ Trading - 5

(1.83)
1

(0.34)
- 1

(0.17)
5

(0.92)
Source : Primary survey
Figures in percentages indicate percentage against the sample.
SMF: Small marginal farmer and LMF: Larger Marginal Farmers
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Profitability Index was worked out based on the
reported input costs by the farmer’s and Gross value of
the farmers output.  Input costs are the direct costs
incurred by the farmers.  The profitability index of more
than 100 signifies profitability. As per this formula, the
cultivation of major crops except cotton in the two
districts has resulted in profitability (Table 7). The cotton
crop profitability fluctuates from year to year. During
the reference period the profitability Index of 98.83 per
cent indicates loss to the farmers with higher input costs
and lower market price for the product.

However, this index should be calculated taking the
economic costs into consideration. Economic costs are
the costs incurred along with direct costs, the indirect
costs such as cost of family labor input or the opportunity
cost missed by  working in other fields and earning wages.

If the economic costs would have taken into
consideration all the major crops cultivated   by the farmers
in both the districts would lead to substantial losses.  The
average annual income (net income) through different
sources was worked out and is presented in Table 8.

The average monthly income of a farm family which
depends only on agriculture, was worked out to be `3842
for SMF category and the same for LMF was `7449.
This was very less when compared to the All India
estimated report on monthly income (NSSO 70th round.)
, that is, `7348 and `10,730, respectively, for these
categories. Only the LMF category of Karimnagar district
with `10,624 was on par with the national average
estimated monthly income. The income for the farmers
who were having livestock as an additional source of
income seems to be more by 45 and 14 per cent for SMF
and LMF respectively at the aggregate level compared to
the income from only agriculture. The additional income
generated from livestock and wage employment was much
more with 60 and 31 per cent for SMF and LMF
respectively at the aggregate level. The additional income
generated through livestock was more in case of SMF of
Karimnagar district with 54.8 per cent compared to
Mahbubnagar district with 32.14 per cent. The well
developed dairy market through cooperatives, in this
district was having an impact on SMF. Whereas, in case

of LMF, the impact was seen more in Mahbubnagar
district with 25.18 per cent compared to Karimnagar
district with 10.5 per cent. This probably could be due to
diversification of LMF of Karimnagar to other sources
of revenue such as trading. If we see the income generated
from the combination of livelihoods in addition to
agriculture, such as livestock and wage employment, it
was clearly more in Mahbubnagar district with 61.3 per
cent and 70.5 percent compared to Karimnagar district
with 32.4 per cent and 70.5 per cent in case of both
SMF and LMF, respectively. However, the percentage of
sample farmers in Mahbubnagar district, depending on
this multiple source of livelihoods  was limited to around
3.13 in case of LMF and 3.03  in case of SMF, which
was very less.
Coping Mechanisms

There are many ways by which the farmers  are
coping with various production risks in agriculture.
Similarly, the state also has been trying to support the
farmers during calamities  through the mechanisms such
as social assistance (calamity relief, food for- work, etc)
rescheduling loans ,agricultural insurance , relaxations in
grain procurement procedures and supply of fodder etc.
While the former informal strategies were identified as
ex-ante coping mechanisms i.e the mechanisms  that
involve individuals or households or such groups as
communities or villages, the later formal strategies  were
identified as ex post strategies  market-based activities
and publicly provided mechanisms.” (World Bank 2001).
In this section, an attempt was made to analyze   two
major coping mechanisms   being followed by the farmers.
a.Land leasing

Land leasing was seen as an important coping
mechanism by the farmers in the study area to augment
their production base.  The number of leased in farmers
were found to be more among large and medium category
compared to that of small and marginal category (Table
9). It is also observed  in the study villages that land
leasing was not taken up by any farmer who is completely
land less.  Some land less people in the villages, studied
were observed to take the mango orchards on lease, but
the agreement was fixed for the particular crop. Not much

Table 7: Profitability of Major  crops of the samplefFarmers in the study districts
Crop Total ha Total Production

(Tonnes)
Total Input costs

(in lakhs)
Total Value
(in lakhs)

PI

Paddy 515.21 1679.81 188.03 241.89 128.64
Maize 427.35 992.1 82.28 132.94 161.57
Cotton 341.4 314.98 121.23 119.82 98.83
Pulses 119.97 185.77 51.08 72.45 141.83
Turmeric 36.62 54.92 41.97 77.87 185.53
Total 1440.55 3227.58 484.59 644.97 133.09
Source : Primary survey
PI is the Profitability Index = Total value/Input costs x 100

Rani et al.: Risk, vulnerability and coping mechanisms in agriculture-A study in Telangana
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difference was found between the farmers of
Mahbubnagar and Karimnagar districts   with regard to
the leasing in land.  The terms of leasing was mostly on
fixed price basis. Only in case of paddy crop, it was on
share cropping basis which is either 10 bags to 12 bags
per acre depending on the arrangement.

The cropping system followed in leased in lands
seems to be similar, as that of own lands (Table 10) As
leased in lands are normally the lands with irrigation base,
majority of the   sample farmers were cultivating the
crops during both kharif and rabi, in these lands.
Intercropping or multi cropping was observed to be very
less in the leased in lands also, as that of own lands.

The average annual net income of farmers who were
leasing in land, in addition to the cultivation in their own
lands was analyzed. In addition to leasing in land they
have been depending on the combination of livelihoods
mentioned in Table 10. While similar combination of
livelihoods was also observed in case of farmers who
were cultivating their own lands (Table 8), it  could be
seen clearly from the Table 10, that land leasing was
proved to be additional income generating avenue for these
farmers.
b. Livestock

Dependency on Livestock is  seen as one of the
important  coping factor in rainfed areas. Livestock
economy is highly dependent on the bio-physical or
natural resource base of the region. The absence of draft
animals is significant in  both the categories of farmers
which could be due to the tractorisation and diseconomies

of keeping the bullocks in the light of fodder and water
scarcity. For many agricultural operations such as initial
ploughing in case of cotton /maize  or initial ploughing to
final harvesting in case of paddy, the farmers  were
depending on hired high cost machinery and tractors.
Among the milch animals , cross breed cows and desi
buffaloes were common. Mostly desi buffaloes were
being maintained by the small and marginal farmers  who
does not have the land for growing fodder. Whereas,
medium and large farmers were going for cross breed
cows. Small ruminants are being grown by shepherd
community. Among the small ruminants sheep were being
preferred than the goat. This was mostly because of the
climatic conditions. The coarse wool of sheep helps them
to thrive well during coarse conditions.

The Table (11) indicates more number of buffaloes
as compared to cows ,among the sample farmers of
Karimnagar district. This is due to well established
cooperative structure for dairy in this district. The owners
of the milch animals preferred to raise more than one
animal for the continuous supply of milk and to avoid the
dry periods of milch animals.  The state government  of
erstwhile AP and the present Telangana has been
promoting small ruminants by providing 20 animals per
household. Some sample farmers who belongs to
shepherd community do possess sheep and goat. The
average number was found to be more in Mahbubnagar
district compared to Karimnagar district
CONCLUSIONS

The  dependence on mono cropping  by both SMF

Table 8: Average Annual Income  (Net Income) through different sources
 (`)

Occupation Karimnagar Mahbubnagar Total
SMF LMF SMF LMF SMF LMF

i)Agriculture 52903 127488 39552 46493 46228 86991
ii) Agriculture +Livestock 81900 141000 52400 58200 67150 99600
iii)Agrl + Wage Employment 79879 122750 43505 52254 61692 87502
Iv) Agrl + Livestock+ Wage Employment 84300 149000 63800 79300 74050 114150
V) Agrl + Livestock + Trading 86400 130000 74000 79500 80200 104750
Source   : Primary survey
SMF: Small marginal farmer and LMF: Larger Marginal Farmers

Table 9: Category wise and district wise land ownership and leasing in particulars
(No. of farmers)

Category Karimnagar Mahbubnagar Total
Own land Own

+Leased in
Total Own land Own

+Leased in
Total Own land Own

+Leased in
Total

SMF 289 41 330 288 42 330 577 83
(14.38)

660

LMF 272 58 330 271 59 300 543 117
 (21.00)

660

Total 561 99 660 559 101 660 1120 200
(17.85)

1320

Source: Primary survey
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and LMF in rainfed district indicate the extent of
vulnerable situation they are in , in case of any eventuality
of crop failure. Majority of farmers in both the districts
i.e, 55 per cent in case of SMF and 52 per cent in case of
LMF depends only on agriculture, as their main source
of livelihood. There is a need to encourage all the
households in the rural areas to depend on multiple source
of livelihoods. The programmes such as MGNREGS,
NRLM need to be dovetailed with agriculture programmes
to promote these.  Land leasing was also proved to be an
important coping mechanism augmenting the land base
of the sample farmers. Institutional support systems must
be extended to leased in farmers.  Livestock as an
additional source of income to the farmers has proved its
merit in many studies on livelihoods made earlier ,including
this study , which needs to be encouraged with proper
support systems.
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Table 10: Average Annual Income  (Net Income) of  farmers  leased in through different sources
(`)

Occupation Karimnagar Mahbubnagar Total
SMF LMF SMF LMF SMF LMF

i)Agriculture 61854 145830 41304 49697 51579 97764
ii) Agriculture +Livestock 97000 157000 52202 61254 74601 109127
iii)Agrl + Wage Employment 81915 137230 49142 53355 65529 95293
Iv) Agrl + Livestock+ Wage Employment 86600 166000 55643 59689 71122 112845
V) Agrl + Livestock+ Trading 97600 156000 76119 81884 86860 118942
Source   : Primary survey
SMF: Small marginal farmer and LMF: Larger Marginal Farmer

Table 11: Nature of Livestock possessed by the respondents - No of farmers (Average Livestock)
Livestock Karimnagar Mahbubnagar Total

LMF SMF LMF SMF LMF SMF
Cows No of farmers 69 64 61 87 130 151

Average Livestock 2 2 3 3 2 3
Buffaloes No of farmers 100 127 71 88 171 266

Average Livestock 2 2 3 3 2 2
Goat/Sheep/Piggery No of farmers 17 19 24 21 41 40

Average Livestock 14 9 32 39 25 25
Poultry No of farmers 2 - - - 2 -

Average Livestock 16 - - - 16 -
Source   : Primary survey
SMF: Small marginal farmer and LMF: Larger Marginal Farmer
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problem in contract enforcement are some of the major
points in this ensuring debate (Appu 1975;  Bagchi 1975;
Bhalla and Chadha 1983; Bardhan 1984).

The issue is however re-oriented by a major attack
given by Patnaik (1994). It was she who first promulgated
asset heterogeneity to be an additional factor in this
inefficiency debate. She argued that the relationship
between owner and tenant is mediated through the divine
of asymmetric asset ownership. The relation between poor
tenants who are leasing land for mere survivor is radically
different when a rich farmer leases land to augment and
achieve scale of economies. In fact, she charts down a
broad map of differential power relation between various
types of tenants & their owners.

This study incorporates size class differences among
owner and tenants to understand their implication on
resource use efficiency using non parametric DEA
technique. Tenancy regulation and land reform had
fostered the growth of middle class tenants in the rural
Punjab. The spread of the paddy cultivation with the
new technology help these middle class tenant farmers
to consolidate their position. In fact, the agrarian surge
in Punjab and the lowering of rural poverty were all
consequences of the significant change that was
accruing at the country ride.

INTRODUCTION
In a dynamic economy as the macro parameters

change, individual’s reaction also undergoes considerable
alterations. Traditional inputs may give place to modern
inputs. Old crops may be replaced by newer varieties
that are remunerative. New forms of institutions including
market forms may be emanating. Even the socio-cultural
types may undergo radical changes1. Since it is not
possible to deal with the entire gamut of such changes,
we may however be contended with a narrow set of
quantifiable economic characteristics2.

The relationship between tenure arrangements &
efficiency is one of the old cheeriest theoretical and
empirical dilemmas in agricultural economics. The
literature is old tracing back to at least Adam Smith, if not
before. Smith was critical about the Metayage system in
France. It was the latter Marshal- Cheung controversy
that has laid to the major debate in this issue. Various
types of informational asymmetry, organisational rigidities,
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2 For example a higher level of education status, more gender equality,
removal of traditional ties and bondages etc can be ascertained.
2Even such features imare innumerable (such as size-productivity
relations, shifting in the technology frontier and input use , changes
in cropping intensity, price movements both of inputs and output
etc.). We concentrate only on a few of them.
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Most of the studies observed that any inefficiency in
tenant cultivation is manifested either in the intensity of
utilization of farm resources or in the measure of
productivity of land (Vyas,1970; Rao, 1971, Bhalla 1977;
Bliss and Stern, 1982,  Singh 1989, Shaban, 1987, and
Bhaumik, 1993). However, as argued by Lee and
Somwaru (1993), land productivity and input intensity
are valid measure of relative efficiency only under very
restrictive assumptions such as constant return to scale.
This study provided a methodology for assessing relative
performances of the different categories of farmers which
can overcome the limitations of production function
approach.

It is interesting to place tenancy inefficiency with in
a dynamic background. There are at least three reasons
why this relationship may be affected by the dynamics of
an economy. First, there may be changes in the
technological background in the relation. Such changes
may alter the relative reference use pattern of the different
category of farmers. Another factor may be the changes
in the tenurial loss promulgated by the state from time to
time. In fact, the recent surges in land acquisition for
industrial purposes have brought some changes in the
tenurial loss in Punjab. The impact of changes in tenurial
loss has large effect on the tenancy inefficiency pattern
(Banarjee et al., 2002).The third factor is the change in
the incentive pattern. Efficiency is always guided by
external factors related to marketed incentives, income
prospects, shield against uncertainty and others. The
modern variety of paddy had a high marketed value with
a large margin of value compared to the traditional variety.
In recent years however, the cultivation cost have risen
and profitability fallen often as a consequences of increase
competition from imported rice. The attraction of paddy
cultivation has thus substantially dwindled. It is interesting
to see the impact of such changes in the efficiency
relationship between various categories of farmers.

In this paper a modest attempt has been made to
capture the effect of dynamic changes in the paddy
cultivation of Punjab agriculture across two time points
separated by ten years3. Our aim is to assess farm
efficiency of tenants and owner in two time points. A
comparison would then reveal us a lot about the changes
in the tenancy inefficiency pattern and the reasons there
of.

The paper is divided into four sections. Section II
gives a brief description of the data used along with the
justification of our methodology. Section III provides our
details analysis. The conclusion is provided in the last
section.
METHODOLOGY AND  DATA USED

The linear programming technique is applied to
estimate the values of the parameter Ei that capture the
degree of efficiency. Let producers (farmers) use  inputs

n
n RxxxX  ),,.........,( 21  to produce output

mRynyyY  ),.....,,( 21 where nR  and mR  denotes positive
hyper octant of m-dimensional output and n-dimensional
input space respectively. Now, Farrell’s (1957) measure
of efficiency based on frontier technology is defined as
follows:

  )1(..........0),,((:min 111  XYFiEi 

The linear programming approach to measure
efficiency from the envelope is to ii EE ,max   Subject to

)2.....(..........0;;   iii XEXYy
Where X is a n × I input matrix with column xi, Y is

a m × I output matrix with column yi, ë is a I × 1 intensity
vector and I is the number of farms in a particular set of
observations. Problem (2) has been solved for I time to
get each producer’s efficiency score which is being
evaluated under different sets of observations as envelope.
In this analysis n=3 and m=1. The linear programming
technique described above is applied to estimate the values
of the parameter Ei that captures the degree of efficiency.
The imposition of constraint on the intensity vector ë
guarantees that Ei lies between zero and one. In our analysis
we separated the data into efficient and inefficient subsets.
Ideally one can treat farms with efficiency score equal to
unity as efficient while those less than one as inefficient.
However, since we have not taken into account the effect
of random events (such as natural holocausts, machine
or equipment failures, product defects, etc), it is highly
possible that some farms with lesser efficiency scores
are also efficient in the sense that they have been unable
to attain unitary efficiency due to some technical
constraints which are outside their control. Hence it would
be better to treat farms with efficiency scores greater
than 0.8 as efficient and others as inefficient4.

Proper analysis of such dynamic aspects requires
panel data for a set of farmers over a long period of time.
However, the problem of gathering such a data set is
really surmounting especially in a turbulent situation that
we are witnessing in this era. Farmers often shift to other
occupations or cultivation of other types of crops. Their
family composition, asset structure and economic position
are likely to alter significantly over such a long period.
The villages itself may become increasingly urbanised

3The justification of this type of analysis is given in section II below.

4See Chattopadhya et al. (2001)
5 We refrained from using the more popular term pseudo-panel data
because we have used not a continuous series but data sets over a
gap of almost ten years.
6The idea closely resembles village studies where the same village
or same location is visited after a gap of few years.
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leading to a change in opportunities and costs.
In such a situation it might be possible to gather

some insights into this problem by concentrating on two
comparable5 cross-sectional data sets for two different
time points that are widely separated from one another.
By comparability we mean data sets that are generated
by same authority following same sampling techniques
for a specific geographical location6. The units selected
are likely to differ but the selection criterion of the sampling
units will remain the same.  The data collected for various
districts of the state of Punjab in India under the Cost of
Cultivation Scheme provides such comparable sets.
Information on the use of different inputs and outputs at
the farm level is collected under this scheme every year
since the late seventies. In this study I have used data for
two different years with a gap of 10 years i.e. 2000-01
and 2010-11.  Since the data sets are separated by a span
of 10 years, they are likely to capture much of the impact
of application of new technology on farm economy.

In India Directorate of Economics and Statistics in
the Ministry of Agriculture (DESMOA) is the main
organization responsible for the collection of data on cost
of production of crops7. The data were collected for
every district of this province each year. A multistage
random sampling design was adapted from blocks to
mouza and then from mouza to households. This data
set supplies information on various inputs like human
labour, bullock labour, fertilizer, manure, machine and
output of all the crops cultivated both in value and
quantitative terms. For this study only three inputs- human
labour hour, Machine labour hour, and material input cost
(which includes cost for seed, Fertilizer, manure,
pesticides and irrigation) and output of paddy in physical
terms per hectare have been considered. All these
variables are measured in per unit area.

The study identifies 30 numbers of Tehsils from 30
villages in Punjab comprising 250 numbers of households
for the year of 2010-11 and 244 numbers of households

7For online access visit http://eands.dacnet.nic.in/Plot-Level-
Summary-Data.htm
8Since the number of large farm is very small we neglect the
percentage of large farm group

for 2000-01. From the farm level summary of data, the
farmers are categorised according to their ownership
pattern. The distribution of household according to their
ownership pattern is given in Table 1, which indicate
that the percentage of tenant farm increases marginally
during 2010-11 as compared to 2000-01.

Next we consider the size classes of holdings between
the two periods under study. Table 2 shows the
distribution of total number of farmers of different size
group in the two periods. Size classes are defined as per
the technical notes of Agricultural census 2010-11. As
usual the percentages of medium and semi medium
farmers are in a dominant position in both the time
periods.

Now we consider the distribution of farmers

Table 1: Ownership distribution of the farm
Particulars 2000-01 2010-11
Owner 169

(69.20)
170

(68.00)
Tenant  75

(30.74.00)
80

 (32.00)
Total 244

 (100.00)
250

(100.00)
Figures in paraentheses are per cent to the total.

Table 2: Distribution of households by size classes of
holdings
Size classes of holdings 2000-01 2010-11
Marginal (<1.0 ha) 57

(23.36)
48

(19.20)
Small (1.0-2.0 ha) 51

(20.90)
53

 (21.20)
Semi Medium (2.0-4.0 ha) 62

(25.41)
57

 (22.80)
Medium (4.0-10.0 ha) 70

 (28.69)
85

 (34.00)
Large (10.0 and above 4

(1.64)
7

 (2.80)
Total 244 (100) 250 (100)
Figures in brackets indicates percentage to the total

Table 3: Ownership pattern by Ssze-Ccasses of holdings
Farm size Owner Tenant

2000-01 2010-11 2000-01 2010-11
Marginal
(<1.0 ha)

51
(30.18)

45
 (26.47)

6
 (8.00)

3
 (3.75)

Small
(1.0-2.0 ha)

40
 (23.67)

38
 (22.35)

11
 (14.67)

15
(18.75)

Semi Medium
(2.0-4.0 ha)

41
(24.26)

33
 (19.41)

21
 (28.00)

24
 (30.00)

Medium
(4.0-10.0 ha)

36
 (21.30)

51
 (30.00)

34
(45.33)

34
(42.50

Large
(10.0 and above)

1
 (0.59)

3
(1.76)

3
 (4.00)

  4
(5.00)

Total 169
 (100)

170
 (100)

75
(100)

80
 (100)

Figures in parenthese are per cent to the total

according to both the size class as well as the pattern of
ownership. Following the suggestion of Prof. Patnaik
(1994) this bi-variant relation is well documented in this
Table 3. The percentile figures give an interesting
comparison between owner and tenants. Across both
the time point, the medium size farmers are dominating

Maity: Dynamics of tenancy inefficiency in rural Punjab



302

Indian J Econ Dev 12 (1a):  April 2016

This clearly indicates that a larger percentage of
farmers are now in the highest efficiency level. So the
efficiency level of the farmers of Punjab is definitely
increases during a period of ten years. Most of the farmers
are able to capture improve technology that has occurred
in the decade. The situation is now juxtaposed between
the owners and tenants in Table 5. As mentioned earlier,
any farm having the efficiency score greater than 0.80
are treated as efficient and others as inefficient. Table 5
depicts frequency distribution of the farms categorised
as efficient and inefficient by types of tenure.

The result shows that out of 169 owner cultivated
farms, 148 (87.57 per cent) were inefficient and out of
75 tenant cultivated farms, 67 (89.33 per cent) were
inefficient during 2000-01. Thus the preponderance of
inefficient farms seems to be larger among the tenants.
Obviously, the findings support with the basic neoclassical
logic of inherent inefficiency of tenant farm as propounded
by Marshall (1920). The situation is same in 2010-11.
There is a simultaneous surge in percentage of efficient

as a tenant. However, among the other categories there
is a sharp contract between owner and tenant. This means
there exist a sizable portion of small tenants to lease in
land for sustainable livelihood.

Casual looks at the changing distribution of these
categories over the two time periods reveals a tendency
of polarization of the farmers. For owner farms there is
an increase in the percentage of large & medium farmers.
EMPIRICAL FINDINGS

After the brief description we now come to the
distribution of efficiency across the farm. From the
comparison of distribution of farms between the two
time periods we will reveal some interesting features.
Table 4 gives the frequency distribution of farming
households by the level of efficiency. In 2010-11, the
percentage of farmers with an efficiency level greater
than 0.60 increases in comparison to 2000-01. Whereas,
the percentage of farmers is having average efficiency
level less than 0.60 decreases.

Table 5: Frequency distribution of efficient and Iiefficient farms by types of tenure
Types of Tenure Efficient Farms Inefficient farms Total

2000-01 2010-11 2000-01 2010-11 2000-01 2010-11
Owner 21

 (12.43)
38

(22.35)
148

(87.57)
132

 (77.65)
169

 (100)
170

 (100)
Tenants  8

(10.67)
16

(20.00)
 67

(89.33)
 64

(80.00)
  75

 (100)
  80

 (100)
All 29

(11.89)
54

 (21.60)
215

(88.11)
196

 (78.40)
244

 (100)
250

 (100)
Figures in brackets indicates percentage.

Table 4: Frequency distribution of farming households by level of efficiency
Level of Technical Efficiency Number of Farms

2000-01 2010-2011
Upto 0.30 17

(6.97)
5

(2.00)
0.31-0.40 21

 (8.61)
13

 (5.20)
0.41-0.50 50

 (20.49)
17

 (6.80)
0.51-0.60 60

 (24.59)
46

(18.40)
0.61-0.70 47

(19.26)
65

 (26.00)
0.71-0.80 21

 (8.61)
50

(20.00)
0.81-0.90 15

(6.15)
37

(14.80)
0.91-1.00 13

 (5.33)
17

(6.80)
All 244

(100)
250

(100)
Figures in bracket indicates percentage.
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farms both for owners and tenants. The results also
depicts that the percentage of efficient farmers increases
for both owner and tenants between the two time periods.
As the increase in efficiency level has been symmetric
under both the ownership pattern, therefore both are
equally able to capture the improved technology that has
occurred during the decade. To understand the efficiency
of farmers by size of holdings, we now present the results
of the analysis on the distribution of farms separately for
efficient and inefficient categories by size class of holdings
and types of tenure in Table 6.

In the year 2000-01, the percentage of efficient farm
was highest for medium and semi medium categories of
farmers among the owners. However, among the tenants
the incidence of efficient farmers was highest for small
category. Thus there was a short of asymmetry between
the incidence of efficiency among the owner and tenant
farm in respect of size of holdings. For tenant farms,
small farms were more efficient. However, for owner
farmers, medium size farmers were more efficient. After
a period of 10 years, the picture is almost same for owner
farms. i.e., the incidence of efficient farms is still higher
for medium and semi medium size farms. However, for
tenant farmers, a larger percentage of medium size farm
are now efficient.viii Thus the results clearly exposed the
vulnerability of poor farmers. However the results in table

6 again confirm the fact that the percentages of inefficient
farms are decreases over time both for owner as well as
tenant category whatever be the size of holdings. This
again support the view that owner and tenants are equally
able to capture the fruits of new technology in Punjab
agriculture.
CONCLUSIONS

This study wishes to place inefficiency of tenancy
cultivation in Punjab agriculture within a dynamic
background. The basic aim is to assess farm efficiency
of tenant and owner in two time periods separated by ten
years. A comparison of efficiency between tenants and
owners reveal us a lot about the changes in efficiency
pattern and the reasons thereof. There has been an
increase in the proportion of efficient farms both for
owners and tenants.
Analysis of the data at two time periods reveals some
interesting dynamics. There appears to be a bias against
the smaller farmers and in favour of medium and semi
medium size groups both for owners and tenants in
respect of efficiency. Without some support in the public
policy they may not be able to subsist in an increasingly
changed scenario. However, there is a general decline in
inefficient farmers which may persist due to some gross
infrastructural enhancement and appropriate capital

Table 6: Frequency distribution of efficient and inefficient farms by size classes of holdings and types of Tenure
Size category Efficient Inefficient Total

2000-01 2010-11 2000-01 2010-11 2000-01 2010-11
Owner farm
Marginal 6

(11.76)
9

 (20.00)
45

 (88.24)
36

(80.00)
51

 (100)
45

 (100)
Small 3

(7.50)
8

(21.05)
37

 (92.50)
30

 (78.95)
40

(100)
38

(100)
Semi medium 5

(12.20)
8

 (24.24)
36

 (87.80)
25

 (75.76)
41

 (100)
33

 (100)
Medium 7

 (19.44)
12

 (23.53)
29

(80.56)
39

(76.70)
36

 (100)
51

(100)
Large - 1

 (33.33)
1

(100.00)
2

(66.67)
1

 (100)
  3

(100)
Tenant Farm
Marginal - 1

 (33.33)
6

(100.00)
2

(66.67)
6

(100)
 3

(100)
Small 2

 (18.18)
3

 (20.00)
9

 (81.82)
12

 (80.00)
11

 (100)
15

 (100)
Semi Medium 2

(9.52)
3

(12.50)
19

 (90.48)
21

 (87.50)
21

(100)
24

 (100)
Medium 4

(11.76)
7

 (20.59)
30

 (88.24)
27

 (79.41)
34

(100)
34

 (100)
Large - 2

 (50.00)
3

 (100.00)
2

(50.00)
3

 (100)
 4

 (100)
Figures in brackets indicates percentage.

Maity: Dynamics of tenancy inefficiency in rural Punjab
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formation in the agrarian sector in rural Punjab. The
proportion of inefficient farm is still higher for tenants’
farmers as compared to owners.
REFERENCES
Appu, P.S. 1975. Tenancy reform in India. Economic and

Political Weekly. 10 (33-35): 1339-1376
Bagchi, A.K. 1975. Crop-sharing tenancy in agriculture: A

rejoinder. Economic and Political Weekly, 10 (30): 1131-
1133.

Banerjee, A.V. Gertler, P.J., and Ghatak, M. 2002.
Empowerment and efficiency: Tenancy reform in West
Bengal, Journal of Political Economy. 110 (2): 239-280

Bardhan, P. K., 1984. Land, labor, and rural poverty: Essays
in development economics. Columbia University  Press.
New York

Bhalla, G.S. and Chadha G K 1983. Green Revolution and the
small peasant: A study of income distribution among
Punjab cultivators, Concept Publishing Company, New
Delhi.

Bhalla, S. 1977. Changes in acreage and tenure structure of
landlords in Haryana, 1962-72. Economic and Political
Weekly. 12 (13): A2-A17.

Bhaumik, S.K. 1993. Tenancy relations and agrarian
development: A Study of West Bengal , Sage
Publications, New Delhi.

Bliss, C.J. and Stern, N. 1982. Palanpur: The economy of an
Indian village, Oxford University Press, New Delhi.

Chattopadhyay M., and  Sengupta A. 2001. Tenancy

inefficiency: A study based on West Bengal agriculture.
Economic and Political Weekly. 36 (5-6): 497-502.

Directorate of Economics and Statistics, Ministry of
Agriculture, Government of India at http://
eands.dacnet.nic.in.

Farrell,  M.J. 1957. The measurement of productive efficiency,
Journal of the Royal Statistical Society, Series A. 120
(3): 253-281

Lee, H. and Somwaru, A. 1993. Share tenancy and efficiency
in US agriculture. In: Fried, H.O., Lovell, C.A.K and
Schmidt, S.S. (ed) The measurement of productive
efficiency. Oxford University Press, New York: 288-299.

Marshall, A. 1920. Principles of Economics, Macmillan,
London.

Patnaik, U. 1994. Tenancy and accumulation. Basu, K. (ed)
In: Agrarian Question. Oxford University Press, Delhi:
155-202

Rao, C.H.H. 1971. Uncertainty, entrepreneurship and
sharecropping in India. Journal of Political Economy.
79 (3): 578-598

Shaban, R A. 1987. Testing between competing models of
share-cropping. Journal of Political Economy. 95 (5):
893-920.

Singh, I. 1989. Reserve tenancy in Punjab agriculture: Impact
of technological change. Economic and Political
Weekly. 24 (25): A86-A92.

Vyas, V. S. 1970. Tenancy in a dynamic setting. Economic
and Political Weekly (Review of Agriculture). 26 (5):
A73-A80.



305

Indian Journal of Economics and Development
Volume 12 No. 1a: 305-310

April, 2016
DOI: 10.5958/2322-0430.2016.00081.0

www.soed.in

Causes and Cure of Farmer’s Suicide
Lakhwinder Kaur*1, Preeti Sharma1 and Lavleesh Garg2

1Department of Home Science Extension & Communication Management and 2Department of Extension Education,
Punjab Agricultural University, Ludhiana-141004

*Corresponding Author’s Email: lakhhwinder.pau@gmail.com

Received: February 02, 2016       Accepted : March 25, 2016

ABSTRACT
Farmer suicide is a very complex phenomenon largely associated with economic, social and psychological distress of the
victim as well as family. In recent years, many farmers in Punjab have committed suicides due to rapid increase in debt,
repeated crop failures, natural calamities, lack of alternative sources of income, exploitation by arhtiyas, increase in cost
of production, sinking water-table and overall rapidly declining profitability etc. Therefore, to bring down the suicides
among farming community, some preventive measures should be taken viz. crop insurance, extension services, agriculture
credit, contract farming etc. These services need to be strengthened.
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INTRODUCTION
Punjab is the grain bowl of the country with a

contribution of more than 43 per cent of the central pool
of wheat and 29 percent of rice. Agriculture continues to
be a major contributor to the economy with about 21 per
cent  Gross  State Domestic Product (GSDP) being
contributed by agriculture and allied sector against an all
India figure of 14per cent . Also, a sizeable population of
36 per cent  is dependent on agriculture and allied activities
for its livelihood. In Punjab state, the agricultural
modernization is at peek; no doubt production from Punjab
is more and more but this speed of agricultural production
under effect of green revolution decreases the
productivity and resources of the region. As a
consequence, the economic distress and farmer’s suicide
appeared in the State. Farmer suicide is the intentional
ending of one’s life by a person dependent on farming as
their primary source of livelihood. In 2014, the National
Crime Records Bureau of India reported 5,650 farmer
suicides. The highest number of farmer suicides was
recorded in 2004 when 18,241 farmers committed suicide
(Anonymous, 2015).

The number of farmers and agricultural labours
committing suicide has been growing in the recent past
especially during 1995 to 2005. Suicide rate among the
cultivators is higher as compared with non-cultivators.  A
higher suicide proneness among farmers has been noted
in Sangrur, Bathinda, Barnala, Mansa and Ferozepur
districts (Singh and Manisha, 2015). The problem cannot
be solved unless the causes of farmers’ suicides are
properly pinpointed and comprehensive policies and
programmes are formulated. The various reasons, for
suicides among Punjab farmers are perturbing enough to
warrant a serious study. Hence there is need for an
objective and systematic study of the incidence and causes
of suicides in Punjab. Farmer suicides in Punjab expose
the extreme rural plight that is otherwise shadowed by
the prevalent narrative of “India Rising”—the billion-strong
nation of India as one of the world’s fastest-growing
economies.
RESEARCH METHODOLOGY

The studies relating to the causes of farmer’s suicide
conducted by different scientists have been consulted and
analyzed thoroughly. A critical review of the same has
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been specified in the results and discussion.
RESULTSAND DISCUSSION

The critical analysis of the research work done in
India and abroad reported the following causes of farmer
suicide
Most farms are small and economically unfeasible

The ground reality is that majority of the farmers in
India own as little as two acres of land.  Cultivation on
such small area is not economically feasible. Such
small farmers have become vulnerable. In many cases,
the farmers are not even the owners of the land, which
makes profitable cultivation impossible because significant
portion of the earnings go towards the payment of lease
for the land (Anonymous 2015)
Rapid increase in debt

The major reason for the farmer’s suicide is the heavy
indebtedness that the cultivators find themselves. This
heavy indebtedness is not an overnight phenomenon that
has occurred suddenly. It has its roots in the credit policy
that has been followed over a number of years. The
indebtedness itself results from a mismatch in the cost of
production and the support price and the market price
that the cultivators are receiving at the end of every
cropping cycle. Heavy indebtedness is spreading across
the landholding patterns. The small and the medium sized
cultivator is the most affected of the lot, though the large
land holder in the rain fed areas of the state too is coming
under strain. Indebted farmers in Punjab is 80.7%, debt
on Punjab farmers is Rs.21064 crore and per household
debt is Rs.178934 (Singh, 2007). According to study
conducted by Punjab Agricultural University in district
Ludhiana, Fatehgarh sahib, Bathinda, Sangrur and Mansa,
it was found that suicide victims committing suicide
primarily due to indebtedness (73%) while 27% committed
suicide due to other reasons (Singh et al, 2007)
Repeated crop failures

There has been repeated crop failure every year. This
crop failure has resulted in a reduction in the productivity
of the land due to a variety of reasons. These reasons
could be due overuse of fertilizers, pesticides and reliance
on HYV(High Yielding Variety) seeds and now to some
extent on the genetically modified seeds such as the Bt.
Cotton. Thus, the crop failure becomes a cyclical
phenomenon and not a one-time occurrence. A repeated
crop failure has left the farmers with no other solution
other than ending their lives (Singh and Manisha, 2015)
Natural calamities:

In addition to economic reasons natural calamities
are also responsible for farmers’ suicides. The effective
agricultural production mostly depends on favorable
weather condition. Due to the global warming,
deforestation and other manmade reasons, natural
condition has become more worsen and reasons like heavy

raining, floods, droughts, delay in raining, heavy cyclones,
and manmade reasons like reduction in subsidies, fire,
accidents and so on, farmers are not able to take qualitative
and quantitative production from their farms. Even when
all the conditions are in favor of farmers in terms of quality
and quantity of production, farmers don’t get proper
return of their product in the market, as more supply of
goods reduces demand and reduction in demands
automatically reduces price of the same. Most of the time
farmers are not able to recover cost price of their produce.
The State governments declare Minimum Support Price
(MSP) of the agricultural produce every year. But the
MSP declared by government are less than the total cost
incurred for production. Due to these reasons agriculture
becomes an assured loss making business, but the marginal
& small farmers of India don’t have another option for
earning and they again & again put their all efforts in the
agriculture. Continuous losses turn them to become
insolvent and frustration of the same forces them to
commit suicides (Sadashiv, 2015).
Lack of alternative sources of income

Majority of the state’s population lives in villages
and agriculture is the most important activity of the state.
But agriculture is highly dependent on climatic conditions.
So along with agriculture, allied activities like dairy, poultry,
mushroom cultivation etc. can be an alternative source
of income but there is lack of initiative from the
government in this regard and farmers are not aware of
it.
 Financial institutional credit

The Green revolution model increased the financial
requirements of the farmers resulting in the greater
dependency on non-institutional sources of finance.
Availability of credit, even after 68 years of Independence,
private money lending remains the single largest source
of credit to small and marginal farmers. This is so because
the banking sector is fast moving out of the credit delivery
mechanism. (Singh et al., 2007).
Exploitation by arhtiyas

Farmers with no auxiliary source of income except
agriculture have to rely on credit to fulfil the significant
amount of investment required for farm infrastructure,
machinery and quality inputs and also their daily expenses.
Cooperative societies provide short-term formal loans for
seasonal agricultural expenses, but for expenses like motor
burn-outs, installation of a submersible pump (which may
cost upto Rs 3 lakh), and even various household expenses
farmers have to depend upon arhtiyas. Farmers have
become heavily dependent on commission agents
(arhtiyas) because of urgent need and easy availability of
loans at any time of the day.  (Kaur, 2015). Arhtiyas exploit
them by charging more rate of interest and therefore
farmers become highly indebted in these heavy loans and
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when unable to pay back these heavy loans, they commit
suicide.
Increase in Cost of  Production

Rapid increase in cost of seed, fertilizers, pesticide
and fuel costs forces the farmers to commit suicide.
Agriculture sector in India requires huge manpower for
ploughing, digging, soil maintenance etc., for insecticides,
pesticides, cutting, transportation and selling of products
which also requires funds. In addition to this hybrid seeds
are also required for good quality & quantity of product,
which are very costly and not affordable to marginal and
poor farmers of India The newly introduced farming
system has increased cost of production which in turn
has led to the indebtedness and consequently to farmers’
suicide (Sadashiv 2015).
Ground water depletion

Intensive agriculture dominated by paddy–wheat
monoculture has led to overexploitation of natural
resources in Punjab, especially groundwater. Currently,
out of 20 million tubewells in the country, almost 1.3
million are in Punjab, contributing to fast-paced
groundwater extraction and its depletion. The problem of
overexploitation of groundwater resources is most severe
in central Punjab, usually called sweet water zone and
dominated by rice crop in the kharif season. While the
average annual fall in groundwater table in the central
Punjab was about 17 cm during the 1980s and about 25
cm during the 1990s, it was alarmingly high at 91 cm per
annum during 2000– 2005. Out of 142 blocks in the state,
water table is declining in 110 blocks due to over-
extraction of water than recharge. By 2023, the water
table depth in central Punjab is projected to fall below 70
feet in 66 percent area, below 100 feet in 34 percent area
and below 130 feet in 7 percent area. Due to the depletion
in groundwater resources, irrigation expenditure for rice
and wheat crops has increased significantly in the last
decades. The increased cost of well deepening and pump
replacement (from centrifugal to submersible) has
contributed to increasing incidence of farmers’
indebtedness with relatively more adverse effect on the
small and marginal farmers who lack sufficient resources
to finance such investments (Kaur and Vatta, 2015).
Technological change

After the green revolution and innovation of new
technologies new hybrid seeds, insecticides, pesticides
and farm cultivation technologies makes farming more
easier and production is increased considerably. But these
technologies and innovations are so costly and not
affordable to poor small and marginal farmers.
Government program do not reach small farmers

Government has implemented agricultural debt
waiver and debt relief scheme in 2008 to benefit over 36
million farmers. Direct agricultural loan to
stressed farmers under so called Kisan credit Card were
also covered under this scheme. However, most of the
subsidies and welfare schemes announced by the Central
and State governments do not reach the poor farmers. 
On the contrary, only big land lords are benefited by those
schemes (Anonymous, 2015).
Political reasons

For the success of any business & profession, in
addition to favorable economical and weather condition,
political environment also plays important role. The
politicians who play important role in policy making and
decision making totally neglect agriculture sector. They
frequently declare various relief packages for farmers but
failing to take effective implementation of the same. So
the needy farmers don’t get the benefits of such packages
(Sadashiv 2015).
Illiteracy, traditions & culture

Illiteracy, Tradition and Culture also forces the
farmers to commit suicide. Due to illiteracy and inadequate
knowledge, farmers do not believe in importance of
education. Because of lack of education, they turn to rights
and rituals of orthodox and other religious activities which
again require more money. Sometimes to perform these
activities they used to take heavy loans from private money
lenders with high rate of interest. In addition to this,
marriage of daughters, farmers require to give huge fund
and gold to their son in law. If the farmers fail to perform
all these traditions and cultural activities they become
frustrate and turn towards suicide (Sadashiv 2015)
Lack of work culture

The previous farmers work in their fields own self
and family used to help him by providing extra labour but
now farming is only dependent on labour hired by the
farmer. They simply hire the labour and do not investigate

Kaur et al.: Causes and cure of farmer’s suicide

Table 1: Number of operational holdings (2011-12) in Punjab
Categories Number (000) Percent Area (000ha) Percent
Marginal (less than 1ha) 164 15.57 101 2.55
Small (1-2 ha) 195 18.52 269 6.78
Semi-medium (2-4ha) 325 30.86 855 21.55
Medium (4-10 ha) 299 28.40 1713 43.18
Large (10 ha and above) 70 6.65 1029 25.94
Total 1053 3967
Source: Agricultural Handbook, Punjab Agricultural University, 2015
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the quality of work done by labour.
Nuclear family

Joint families have disintegrated.  Each family now
buys its own tractor, motorcycle, if not a car, submersible
pump, while landholdings shrink due to divisions
(Anonymous, 2016). Majority of suicide victims belonged
to nuclear family supported the fact that recent phenomena
of disintegration of joint family in rural areas which has
been considered as hidden reason of suicide. In the joint
family there is less expense as compared to nuclear family.
POSSIBLE SOLUTIONS
Crop diversification
Many farmers in India are not aware of crop rotation and
diversification.  Though education in urban areas has
improved a lot, the government has ignored the same in
rural areas in general and in agriculture sector in particular. 
This is the reason why farmers are not adequately aware
of the various schemes provided by the government. They
should be educated for crop rotation and crop
diversification. Cultivation of multi crops such as turmeric,
papaya, ginger etc. will yield profitable results to
the farmers. To meet the challenges of globalizing market
in agriculture as well as the growing and changing needs
of the population many countries in South East Asia have
undertaken crop diversification to enhance productivity
and cultivate high value crop with positive outcome.
Collective Farming
 Collective farming is a very good option for small and
marginal farmers where a group of farmers can collectively
work on big farms with collective inputs. This can lead
to a village level buildup of safe storage space to cut waste,
reduce transportation cost and market produce when and
where prices are attractive (Anonymous, 2016).
Technology Advancement in Agriculture
 By introducing farm techniques which guarantee a definite
success, an increase in youth participation on agricultural
fields is economically possible.  This can be attained only
by implementing new technologies.  Research efforts
should continue for the production of crops with higher
yield potential and better resistance to pests. Technological
advancement in agriculture should be passed down to the
small farmers.
Water Management Techniques
The dependency of agriculture on nature should be
reduced. This calls for effective management of water
during seasons of good monsoons. Prevention of crop
failure should be the primary aim of the Government.
Water management can be made more effective through
interstate co-operation on water resources, where surplus
water from perennial rivers can be diverted to the needy
areas.

Irrigation facilities that are currently available do not
cover the entire cultivable land.  Apart from the areas

where perennial rivers flow, most of the agricultural fields
do not have irrigation facility. In most cases, it is not the
lack of water but the lack of proper water management
that causes water shortage. Improved modern methods
of rain water harvesting and irrigation techniques should
be applied.
Crop Insurance
Crop insurance is must and the claim should be settled
easily under the supervision of the district collectors.
Traditional crop insurance depends on the direct
measurement of the damage suffered by a farmer to
determine his/her payout.  However, field loss assessment
is often not feasible or expensive, since most of
our farmers are small holders. Procedure for getting crop
insurance should also be simplified.
Alternative Sources of Income
Small farmers should be encouraged to develop alternative
sources of income and the government should take up
the responsibility for providing training to the farmers to
acquire new skills. In drought affected areas, the
government should start alternative employment
generation programs to reduce the dependence on
agriculture as the sole source of income. Agro-based small
business can be alternate step. Farmers should produce
for the market- products that fetch a good price.
Professionalization of Agriculture
Farmers need to be advised and guided on economical
methods of cultivation which would save finances for
them. The technological advancement in agriculture should
be passed down to the small farmers. Where the existing
crops would not do well under current drought and
weather conditions, the farmers could be helped to shift
to the cultivation of crops that would be easy and
economical to cultivate in adverse conditions. Agriculture
should be approached professionally and not as a traditional
occupation. The government could also explore the
possibility of pooling of the lands of small farmers and
making a bigger chunk of economically cultivable land.
Through pooling of lands, the small farmers can avail the
economies of cultivating on a larger scale. Just like
industrial zone, there is an urgent need to establish special
agricultural zones, where only farming and agriculture
related activity should be allowed.
Institutional Finance/Credit
 Making institutional finance available to every farmer is
another important solution to save  the farmers from debt
traps of money lenders. Where institutional finance is
available, it should be made easily accessible to the poorest
farmers. This calls for removing of elaborate formalities
and procedures for obtaining the loans. Effective
monitoring of the disbursed funds is also required because
in many cases, the poor farmer is used as a front-end
while in fact the benefit of the loan is availed by a bigger
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land owner. In addition, monitoring is also needed to ensure
that the farmers are using the funds for the right purposes.
Though, overall institutional credit supply has increased,
yet availability of credit to small and marginal farmers is
proportionately low.

Major source of agriculture credit is cooperatives.
The institutional lending being inadequate and cumbersome
the farmers resort to borrowing from private non-
institutional source of finance at very high rate of interest.
Thrust should be laid to streamline the working of
cooperative credit infrastructure to improve their outreach
and to ensure cost effective, adequate and timely flow of
agricultural credit to the farmers. Credit facilities at
affordable interest should be provided for capital
investment in crop and livestock sector.
Marketing Facilities
 The Agriculture Produce Market Committee (APMC) Act
should be amended to provide direct marketing by farmers
and development of private markets to create an enabling
environment for increased investment and to provide
farmers the alternative options. Farmers are assured of
marketing and prices in case of wheat and paddy. However,
there are no such arrangements for other crops namely
maize, pulses, oil seeds, vegetables and fruits. These are
the crops which are proposed for diversification and part
replacement of paddy area for long term sustainability.
The product specific markets, e.g. for maize, basmati,
potatoes, chillies, flowers, milk products should be
developed to facilitate the handling of produce and its
aggregation for purchasers. Producer’s markets on the
lines of Apni Mandi / Cooperative Markets should be
encouraged in all the major towns of the State. A regulatory
mechanism should be set-up for regulation and efficient
operation of public and private markets.
Contract Farming
Contract farming as a mean for providing ensured market
to the producers should be encouraged by making the
mutual contracts enforceable. The APMC Act amendment
should have provisions for Contract Farming or a separate
Contract Farming Act should be legislated to ensure
smooth execution of contract between the contracting
farmers and the contractor.
Delivery of Extension Services
The delivery of technology package generated by the
University/Institute to the farmers is basic to improve the
rate of adoption of technology and productivity of
agriculture. Demonstrations should be arranged at
farmers’ fields to convince them about the useful-needs
of new technology so that they may adopt the same. The
extension services in the crop sector including horticulture
have not kept pace with the knowledge needs of the
farmers and in the livestock sector the extension services
are almost missing. Obviously there is a need to revitalize

the extension services to meet the requirements of every
single client i.e. farmer. The endeavour should be to build
a well organized efficient and result oriented extension
service system through an annual induction of extension
officers against the resultant vacancies and creation of
new posts.
Skill Based Education
The excessive dependence on migrant labour and farm
machinery has made farmers shy of hard physical work.
The previous farmers used to work in their fields own
self and their family helped them by providing extra labour.
Therefore there is a need to provide skill based education
to farmers and their family members to increase their
production and consequently the income.
Simplifying Life and Needs: Punjabis all over tend to
show off during marriage, birth and death ceremonies,
this need to be minimized. People should be motivated to
lead simple life and not to spend too much money on
these occasions. The people should think of their actual
financial situation rather than their status.
CONCLUSIONS

The trend can be reversed through active participation
of the Government in addressing the real issues of the
farmers that are driving them to suicides. Social
responsibility also goes a long way to help the famers.
The solution to the farmer’s plight should be directed
towards enabling the farmers to help themselves and
sustain on their own. Temporary through monetary relief
would not be the solution. The efforts should be targeted
at improving the entire structure of the farmers where in
the relief is not given on a drought basis, rather they are
taught to overcome their difficulties through their own
skills and capabilities.
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ABSTRACT
Farmers Indebtedness in the State has emerged as a central issue. This is because, the problem of indebtedness, damaged
the social status of a farmer and leads them to psychological unrest. Therefore, the issue of farmers’ indebtedness becomes
a matter of intense debate for whole of the country and as well as for Punjab. In this background, the present paper is made
to attempt the status of households indebtedness in the State in detail. In this context, the paper examines the nature and
extent of households indebtedness in the state of Punjab using the unit record data from the 70th round of the National
Sample Survey Organization (2014). The results of the study indicate that the informal mechanism of credit delivery is
playing an important role for marginal and small farmers in meeting their credit requirements in the State. Near about
sixty three per cent share of loans to total loan were used in productive activities in Punjab. Housing and other households
expansive was the major unproductive expenses in Punjab. In addition, the maximum outstanding debt burden was found
Rs. 114732.34, which is 90.12 per cent of the total amount borrowed in the region. 71.89 per cent Incidence of Indebtedness
(IOI) is found in the state of Punjab and the status of Scheduled Tribes, Scheduled Cast and Backward Class households
are not better, while on an average the status of households those belong to other social group of farming community is
better in the State. The size of land holding is also negatively associated to informal borrowing. On the basis of foregoing
analysis, it is to be suggested that the State government should monitor the informal mechanism of credit, increase the
awareness among farm households in general and marginal and small in particular, about the disadvantages of utilization
of loan in unproductive activities and strengthen the Co-operative movement in the State.
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INTRODUCTION
Agricultural development is central to economic

development of the country. But it is being felt that Indian
planning has not given adequately high priority to
agriculture (Raj, 1975). Emphasis of our early plans was
‘industrialisation’ which was perceived to be strategy for
subsequent growth and development. In fact, our second
plan period i.e. Nehru- Mahalanobis plan, laid emphasis
mainly on development of industrial sector giving rise to
‘town-country’ debates. This numbness towards
agriculture however changed with C. Subramaniam’s
model of green revolution, increasing productivity and
lobbying of agriculture in 1980s. However this boon did
not sustain and gave its way to a declining agricultural
growth and its share in GDP due to demographic pressure
leading to marginalization, declining input-output parity
causing decline in profitability, etc. (Posani, 2009).

There has been a distinct slow down in
agricultural growth during the past two decades, in spite
of substantial acceleration in the growth of the Indian
economy. The slow down is accompanied by a significant
reduction in the share of agriculture in national product,
but without much reduction in the share of workers
depending on it for their livelihood. The two faces of the
emerging distress are the manifestation of agrarian crisis
that threatens the livelihoods of farmers, particularly those
of the small and marginal ones, and the agricultural
development crisis of reduction in its overall growth rate
accompanied by declining profitability. The support
systems to farming have weakened, public investments
in agriculture have declined and institutions have become
unresponsive. In the absence of any breakthrough in cost
reducing technologies, the rising input prices and
stagnating output prices have made cultivation un-
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remunerative. The result is the manifestation of agrarian
crisis, often, in the extreme form of psychological distress
that results in agricultural unrest (Radhakrishna et al.,
2007).

Though, there are number of factors behind the
present agrarian crisis, poverty, coupled with unequal
distribution of economic resources is assumed to be one
of the most important factor that breeds indebtedness,
which in turn, again consolidates the causes of poverty
and distributional injustice. This vicious circle can, of
course, be broken, but it requires a strong social will and
a manifestation thereof in determined efforts to eradicate
the problem of rural poverty and indebtedness (Mitra et
al., 1986).

The concern about indebtedness of the farmers and
their plight dates back to as many as nine decades when
Darling (1925) quoted that “the Indian peasant is born in
debt, lives in debt and dies in debt”. The nature of
indebtedness is still quite applicable to the rural sector of
our economy. However, the farmers had no haitus since
then instead their situation has worsened over a period of
time. The farmers, especially the smaller ones, had been
adversely affected by neoliberal economic policies during
the 1990s to the extent that some of them even over
extended themselves financially. Not only had their
agricultural income declined, the cost of cultivation
increased. They were experiencing increasing trend
towards individualisation (Mohanty, 2005). As a result of
such policies, the debt burden of Punjab peasantry started
to bulge. The total debt of the Punjab farmers during the
mid-1990s was `5,700 crores with an average of Rs.
51,029 per farm household (Shergill, 1998). Further, in
2002-03, the debt burden of Punjab farmers surged at
`9,886 crores and the average debt per farm household
was increased to `92,394 (Singh and Toor, 2005). The
National Sample Survey Organisation found that Punjab
farmers were the most heavily indebted (65.4 per cent)
as the average debt per farm household was the highest
amongst all the states of the country (NSSO, 2005).

During 2005-06, as much as 89 per cent of the
farmers were under severe debt in Punjab and per farm
household debt was `1,78,934. The total debt on Punjab
peasantry was `21,064 crores, out of which 38 per cent
was owed to non-institutional sources (Singh, et al.,
2007). The role of non-institutional sources for providing
ready credit to the farmers has been of great importance
as the small and marginal farmers are heavily dependent
on them (Samal, 2002).

Further, in 2007-08, farmers owed a total amount
of `19165.11 crore against the borrowed estimated
amount of `14645.29 crore. On average `2.06 lakh of
outstanding loan per indebted farm households were due
and about 17 per cent farmesrs of Punjab state under

very heavy debt and find it difficult to meet the interest
and loan repayment from the rental surplus without selling
their land (Shergill, 2010).

Although, every loan is debt, but when the borrower
does not repay loan promptly and goes on accumulating
it, he becomes indebted. Rural indebtedness is one of the
serious problem of the rural economy. Actually this
problem is the sign of weak financial infrastructural
atmosphere available to the farmers, poor and landless
people and agricultural labour force for their survival and
development. In this prospective the present paper is
having following objectives:
i. to find out the rural households indebtedness by source

in the state of Punjab.
ii. to know about the utilisation pattern of loan by them in

state.
iii. to examine the loan burden on rural households in the

state of Punjab.
iv. to extract the IOI among various social groups in different

regions of Punjab.
RESEARCH  METHODOLOGY

The present paper is based on secondary data. The
major source of data is unit record data from the 70th

round of the NSSO 2014. For analysis, simple averages
and percentage share is used wherever necessary.
Indebtedness Scenario in Punjab

In the light of above studies the problem of
indebtedness has its roots in deep. To tackle with the
problem an analysis has to be done.

Here the sources of borrowing are classified into
two broad groups, viz., formal (institutional credit
agencies) and informal (non institutional agencies)
sources, where the sources such as the government, co-
operative societies, financial corporations &companies,
commercial banks and other institutional agencies fall
under the formal source while landlords, agricultural and
professional moneylenders, input supplires, relatives and
friends, doctors, lawyers and others belong to the informal
category. The outstanding debt in state of Punjab, is
financed more by formal sources than the informal sources
(Table, 1). Commercial banks play a major role in financing
around 46.53 per cent of the outstanding debt, while 45
per cent of the outstanding loan is taken care of by co-
operative socities/banks and a small portion, that is, 8.47
per cent by other remianing government sources. The
rest, 28.25 per cent, of the debt is financed by non-formal
sources within which agricultural and professional
moneylenders play a major role, i.e., they finance 63 per
cent of the total debt at a modal interest rate of 24 per
cent. Even in terms of number of loans (Table 1), 71.75
per cent of loans are from formal sources and the rest
are from various informal sources. The median outstanding
loan of the formal source is `60,000 whereas with respect
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to informal loans, it is only about `26,500 per borrower.
It is also found that most of these borrowers facing
moneylenders who charge a high interest rate.
Purpose of Borrowings

Examining activity-wise use of the loan, one observes
that the usage of loan for income generating activities is
quite high, that is, as high as 81.96 per cent. Of all the
income generating activities, nearly three fourths of the
loan from the formal agencies is used for capital

expenditure on farm business and the modal interest rate
faced by the borrowers is 7 per cent. The next important
category which the loan finances is current expenditure
in farm business, more than three-fourths of this loan is
financed by formal agencies as shown in Table 2. Among
the income generating activities, non-farm business forms
the lowest category, accounting for higher percentage of
the formal loan. This category however, has the highest
average or the median outstanding loan in general and

Table 1: Loan outstanding from different source
Source Share of loan

 (Percentage)
Average amount of
outstanding loan (`)

Median of
outstanding loan (`)

Modal rate of
interest (percentage)

Formal (Institutional agencies) 71.75 167294.83 60000 7
Government 0.73 350290 305000 4
Co-operative society/ bank 32.22 145357.82 40837 7
Commercial bank ( RRB’s) 33.39 205164.22 96250 7
Insurance 0.03 75000 75000 24
Provident fund 0.22 380000 380000 7
Financial corporation 0.12 24200 21600 12
Financial company 1.38 139327.3 69300 24
Self help group (non banking financial
companies)

0.02 16500 16500 10

Other institutional agencies 1.09 130984.77 58520 24
Informal (non institutional agencies) 28.25 86418.76 26500 24
Landlord 0.42 83757.82 35000 24
Agricultural moneylenders 7.57 141232.87 53625 24
Professional moneylenders 10.3 132039.71 42700 24
Input suppliers 0.09 110860 209000 18
Relatives and friends 9.33 44104.99 20000 0
Docters, lawyers and other
professionals

0.54 90524.94 26500 24

Other 2.55 117992.13 50500 24
Total 100 125901.94 26500 24
Source: NSSO, 70th round (2014)

Table 2: Loan outstanding for different purposes (IGA and NIGA)
Purpose Share of

loan
(perecentge)

Source of loan
(percentage)

Average loan
outstanding

 (`)

Median loan
outstanding

 (`)

Modal rate of
interest

(perecentge)Foraml Informal
IGA 63.22 81.96 18.04 198322.12 70500 7
Capital expenditure in farm business 20.96 75.37 24.63 370506.07 145880 7
Current expenditure in farm business 38.35 86.22 13.78 148426.89 63600 7
Capital expenditure in non - farm business 2.79 91.45 8.55 90048.94 48800 12
Current expenditure in non - farm business 1.14 36.09 63.91 172779 25000 12
NIGA 36.78 48.48 51.52 78327.17 26040 24
Repayment of debt 0.67 4.97 95.03 103953.57 79425 12.5
Financial investment expenditure 0.39 40.23 59.77 149800 119000 24
Education 0.01 0 100 12750 12750 24
Medical treatment 2.58 33.42 66.58 58420.39 20000 24
Housing 10.66 53.45 46.55 100849.06 45000 24
Other household expenditure 20.07 39.82 60.18 74492.75 24234.5 24
Others 2.41 62.52 37.48 62621.55 37914 12
Total 100 69.64 30.36 125300.17 48657 24
Source: NSSO, 70th round (2014)

Kaur: Extent of rural indebtedness with special reference to Punjab
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lowest  median outstanding loan as compare to previous
categories. Here also the formal sector plays a major role
in financing and borrowers face modal 12 per cent rate
of interest.

When it comes to non-income generating activities,
the repayment of previous debt, medical treatment,
education, financial investment expenditure category and
consumption category takes a major share of the loan.
The sources for these categories are mostly non-formal
agencies and the borrowers face high interest rates with
modal value at 24 per cent. The average amount borrowed
for repayment of loan is also quite high. The borrowers
under these categories not only face a high rate of interest
but also the fact that these categories cannot generate
any income can be the cause of farmers’ distress.
Debt Pattern Accross Land Holdings

The perusal of Table 3 exhibited an access to and
usage of credit across landholdings is analyzed. It indicates
that more than 70 per cent of households fall under 0.01
- 1.00 hectares of land holdings categories taken together
and furthermore another 16 per cent of households belongs
to 1.01-4.00 hectares of land holdings. Another remaining
proportion of households belong to 4.01 - 10.00 hectares
of land holdings. Thus nearly 80 per cent of households
belong to marginal and small farmer categories. These
categories have 55.15, 55.04 and 56.59 per cent,
respectively, of their credit through formal agencies. On
an average only 55 per cent of their credit is through
formal agencies. In other words, these small and marginal
farmers constitute 80 per cent in number while their share
in the total formal credit is only 55 per cent. They in turn
use 39.30, 31.38, and 13.60 per cent of total borrowings,
respectively, towards income generating purposes. The
farm households with less than 0.4 hectares of land (i.e.,
between 0.01 hectare to 0.40 hectare), use less than 36
per cent of loan for income generating purposes. With 45
per cent of the total borrowing coming from informal
sources for such farmers, and near about 69 per cent of
total loan amount used for non income generating
purposes, a clear possibility of repayment problem arises.

Thus, the formal sector needs to reach out to the
comparatively poorer farmers not only for production
related credit but also for consumption credit. Presently
there is a provision for debt swap whereby a formal bank
can take over informal loan of farmers and help them
repay loan under better terms. However, the farmers often
lack information about such useful schemes and the need
of the hour is to make such provisions more popular
especially among poor farmers.
Debt pattern Across Social Classes

In Punjab households are divided into four social
groups Schedule Tribes (ST’s), Schedule Caste (SC’s),
Other Backward Classes (OBC’s) and Others social
groups. The perusal of Table 4, shows the IOI, share of
loan and loan outstanding of households belong to different
social groups of society. It has been analyzed that deprived
classes have less share in total borrowings and on the
other hand faces more IOI and outstanding loan. It has
been observed that ST,’s SC’s and OBC’s have taken
0.26, 14.45, and 10.24 per cent share of total debt
borrowed and accounted 94.28, 98.77, and 87.28 per
cent of loan outstanding corresponding to borrowings
respectively. On the other hand other social classes
enjoyed higher share of loan and still accounted for high
rate of IOI and loan outstanding. It has been judged that
deprived classes have less access to credit facilities due
to lack of social as well as economic security. There are

Table 4: Incidence of indebtedness (IOI) across different
social groups

(Percentage)
Class IOI Share of

loan
AALO

 (`)
Outstanding loan

ST 85.71 0.26 82628.57 94.28
SC 70.57 14.45 65825.57 98.77
OBC 68.15 10.24 132054.86 87.28
Others 73.92 75.05 256609.92 88.83
Total 71.89 100 164690.59 90.12
Source: NSSO, 70th Round (2014)
AALO: Average amount of loan outstanding

Table 3: Access to credit and usage of loan (according to landholdings)
Land holdings size
(in hectares)

Share of households
 (in %age)

Source of credit
(in %age)

Purpose of usage
(in %age)

Formal Informal IGA NIGA
< 0.01 51.03 55.15 44.85 39.30 60.70
0.01 - 0.40 11.43 55.04 44.96 31.38 68.62
0.41 - 1.00 10.88 56.59 43.41 13.60 86.40
1.01 - 2.00 7.73 72.28 27.72 66.00 34.00
2.01 - 4.00 8.49 75.02 24.98 78.17 21.83
4.01 - 10.00 8.92 74.97 25.03 73.44 26.56
> 10.00 1.52 75.44 24.56 94.44 5.56
Total 100 65.39 34.61 55.45 44.55
Source: NSSO, 70th round (2014)
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two possible explanations here, either the socially deprived
classes have better access to formal sectors through
certain welfare programmes or they are not credit -worthy
for the money lenders who do not take the risk of lending
them. This issue has been discussed in the sequel.
Region-wise Debt

In order to understand region wise variation, a
district level analysis was deemed useful with given data
and as expected across districts, not too much wide
variation was noticed in IOI across the different regions
of Punjab. Different regions of Punjab is classified into
three different agro climatic zones, i.e. Shivalik Foot Hills,
Central Plains and Westran Plains. IOI ranged from 77.38
per cent in Gurdaspur, to 60.71 per cent in Faridkot. It is
also seen that in most of the districts where IOI is either
very near or above 70 per cent, are agriculturally well
developed. On the part of share of loan Mukatsar enjoyed
12.78 per cent share of loan to total amount of loan,
followed by Fatehgarh Sahib with 9.56 per cent, Patiala
with 7.58 per cent share and Bathinda with 7.36 per cent
share in total loan (Table 5). A wide variation in
proportionate loan outstanding to amount borrowed has
been seen. It ranged from 133.59 per cent in Patiala and
53.25 per cent in Fatehgarh Sahib district of the same
agro climatic zone of Punjab. In other districts percentage
of outstanding loan is quite high, as it is either near to

hundred per cent or more then it. Most of the districts of
Punjab are agriculturaly developed, but due to non
repayment of loan, it has accumulated added to borrowed
amount and become a big cause of higher amount of
outstanding loan and higher incidence of indebtedness.

In Shivalik foot hills, 99.77 per cent of total loan is
outstanding against 12.40 per cent of share of loan among
total amount borrowed in the same region and accounted
72.02 per cent of IOI. Further when we move towards
Central plains share of loan and IOI have risen to 51.92
per cent and 72.02 per cent, whether the loan outstanding
reported to 91.64 per cent. As compare to previous two
zones, IOI is quite high in Westran plains that is, 72.53,
84.57 per cent loan is outstanding against 35.68 per cent
of share of loan.
MAJOR  FINDINGS

Through, the study, we have analyzed the nature
and extent of indebtedness in Punjab with the help of
NSSO (National Sample Survey Organization) 2014 unit
level records. Region and social groups wise incidence
of indebtedness, access to and purpose for which loan
according to land holding size, median loan outstanding,
modal rate of interest, proportionate outstanding loan has
been taken has taken in to consideration while analyzing
the problem of indebtedness. The interesting facts that
has been found in many cases is that the amount
outstanding is more than than amount borrowed, because
very little has been repaid still due to high rate of interest,
the amount of debt goes on accumulating. Formal credit
comprises major part of loan which is 71.75 per cent,
`60000 thousand median loan is outstanding at 7 per cent
rate of interest. Among all formal credit agencies,
cooperative credit societies and commercial banks
comprises major share of loan. An important and very
surprising fact regarding different categories of informal
credit agencies is that it comprises 28.25 per cent share
of total loan provided by different credit agencies, with
`26500 median loan outstanding against 24 per cent modal
rate of interest. It has been found that, little amount of
loan is provided by informal credit agencies, however
they charge high rate of interest and repayment of amount
of interest as well as principle amount become more and
more harder as it accumulated and the burden of debt
passes from one generation to another . When we switch
over to utilization pattern of loan, it is observed that 63.22
per cent share of loan is utilized for income generating
activities, among this share of loan 81.96 per cent of loan
is provided by formal and remaining 18.04 per cent of
loan is provided by informal credit agencies. Formal credit
comprises major part of loans which is 71.75 per cent of
loan, but on the other hand it has been found that 87.67
per cent of debt is outstanding. Non income generating
activities 36.78 per cent share of loan to total loan,

Table 5: Incidence of indebtedness at regional level
(Percentage)

Region IOI Share of
loan

AAO
(`)

Outstanding
loan

Shivalik foot hills 70.63 12.40 103652.04 99.77
Gurdaspur 77.38 6.22 203203.06 118.24
Hoshiarpur 66.67 1.95 48359.24 89.99
Rupnagar 69.64 3.39 97506.54 69.33
SA S Nagar 64.29 0.84 75714.86 108.72
Central Plains 72.02 51.92 108903.58 91.64
Amritsar 73.81 3.68 94549.60 93.09
Kapurthala 68.12 7.89 276665.42 104.27
Jalandhar 70.23 3.86 100756.36 94.46
Nawanshahar 72.22 5.47 168958.41 71.89
Fatehgarh Sahib 75.00 9.56 421795.64 53.25
Ludhiana 75.00 5.28 137191.88 93.90
Sangrur 74.29 3.79 117177.34 93.24
Patiala 70.24 7.58 279856.74 133.59
Barnala 71.43 0.87 149157.43 103.63
Taran Taran 71.08 3.94 104528.64 94.77
Westran Plains 72.53 35.68 131611.32 84.57
Moga 73.21 2.82 119216.79 102.43
Firozpur 73.81 6.46 191533.39 107.36
Mukatsar 76.79 12.78 381203.11 71.93
Faridkot 60.71 1.49 113124.64 91.44
Bathinda 72.62 7.36 175735.49 86.47
Mansa 71.43 4.77 142421.98 72.00
Total 71.89 100 114732.34 90.12
AAO: Average amount outstanding

Kaur: Extent of rural indebtedness with special reference to Punjab



316

Indian J Econ Dev 12 (1a): April 2016

accounted for `78327.17 median loan outstanding against
24 per cent modal rate of interest. Although little amount
is used for unproductive purpose yet it does not generate
any income, it causes accumulation of debt. Direct
correlation between access to credit and its usage with
the size of land holdings is also found. With the increase
in size of land holdings the percentage share of loan
provided by formal sources increase, on the other hand
with the increase in land holdings share of informal source
to total loan decreases. Small and marginal farmers
households, on an average have 55 per cent of access to
formal credit and on an average only 35 per cent of this is
used for non income generating activities. So major portion
of loan is used for non income generating activities by
major share of households. Loan used for non income
generating activities do not generate any income for the
repayment of loan and loan is going on accumulating and
passes from generation to generation. The status of
Scheduled Tribes (ST), Scheduled Caste (SC) and Other
Backward Class (OBC) households are not better, while
Other Class (OC) households of Punjab were found to be
better as compared to same social group of aggregate
rural households in case of debt burden. 71.89 per cent
Incidence of indebtedness (IOI) is found in all regions of
Punjab and 90.12 per cent loan is outstanding against the
total amount borrowed.
CONCLUSIONS

In this paper an analysis has been carried out for
Punjab. Although every loan is debt, but when the
borrower does not repay loan promptly and goes on
accumulating it, one becomes indebted. Rural indebtedness
is one of the serious problem of the rural economy. The
outstanding debt in many States, including Punjab, is
financed more by formal sources than the informal
sources. Notably the important aspect of increasing
indebtedness in rural households is concerned with its
use. The households borrow for agricultural operations
or to support his family or to buy additional land and so
on. Incurring debt for income generating activities is not
bad and there is nothing wrong in borrowing provided, if
it is done for income generating activities. But still there
is more outstanding loan against the amount borrowed

for income generating activities. It is to be said that
indebtedness arises when the income of the household is
not sufficient to repay the debt incurred due to unfavorable
agricultural conditions and many other socio - economic
problems or when households are not able to save for the
purpose of repayment of debt. As a result, such debt goes
on increasing from generation to generation. To help the
rural people out of indebtedness we require carrying out
empirical investigations for understanding the process in
which indebtedness becomes self-perpetuating.
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INTRODUCTION
Agriculture  has  always  been  celebrated  as  the

primary  sector  in  India.  True  to  this,  even  to  this
day,  in  spite  of  the  Indian  economy  opening  out  to
the  world  and  globalization,  close  to  70 per cent  of
the  population  still  depends  on  agriculture  for  its
livelihood  and  livelihood  of  836  million  people  is
dependent  on  agriculture.  The  secondary  and  tertiary
sectors  in  India  are  growing  at  rapid  rates,  still  a
vast  majority  of  Indians  continue  to  depend  on
agriculture.  Every  plan  for  the  growth  of  the  Indian
economy  aims  at  agricultural  development,  which  is
justified  because  to  achieve  the  growth  rates  that  the
economy  aims  at,  it  is  important  to  first  address  the
growth  rate  of  the  major  sector  of  the  economy.
Since  the  first  Five  year  plan,  India’s  focus  has  been
on  agriculture  and  after  50  years  of  Five  year  plans,
where  does  Indian  agriculture  stand?  Thanks  to  the
Green  Revolution,  India  is  now  self-sufficient  in
food  production.  Gone  are  the  days  when  India  had
to  import  even  food  grains  for  daily  consumption.
Indian agriculture has been making technological
advancement as well.  Today,  a  visit  to  the  villages
will  reveal  that  more  and  more  farmers  are  adopting
mechanization  for  their  farming,  there  is  an  overall

improvement  in  the  agricultural  trends  in  India.  Does
that mean everything is looking bright for Indian
agriculture?  A  superficial  analysis  of  the  above  points
would  tempt  one  to  say  yes,  but  the  truth  is  far
from  it.  Behind  all  the  growth  and  development  lies
the  reality  that  Indian  farmers  have  to  face  -  extreme
poverty  and  financial  crisis  driving  them  to  suicides.
Suicides  are  extremely  tragic  events  that  are  triggered
by  despair  and  hopelessness  caused  by  material  and
psychological  causes.  Every  suicide  is  a  preventable
death,  a  tragic  event  that  points  towards  structural
deficiencies  of  the  society  where  it  happens.  Farmers
in  India  have  neither  proper  infrastructure  nor
government  support  which  points  towards  this
structural  deficiency.
History

Historical  records  relating  to  frustration,  revolts
and  high  mortality  rates  among  farmers  in  India,
particularly  cash  crop  farmers,  date  back  to  the  19th
century.  The  high  land  taxes  of  1870s,  payable  in
cash  regardless  of  the  effects  of  frequent  famines  on
farm  output  or  productivity,  combined  with  colonial
protection  of  usury,  money  lenders  and  landowner
rights,  contributed  to  widespread  penury  and
frustration  among  cotton  and  other  farmers,  ultimately
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leading  to  Deccan  Riots  of  1875-1877.  The  British
government  enacted  the  Deccan  Agriculturists’  Relief
Act  in  1879,  to  limit  the  interest  rate  charged  by
money  lenders  to  Deccan  cotton  farmers,  but  applied
it  selectively  to  areas  that  served  British  cotton
trading  interests.  Rural  mortality  rates,  in  predominantly
agrarian  British  India,  were  very  high  between  1850
to  1940s.  However  starvation  related  deaths  far
exceeded  those  by  suicide,  the  latter  being  officially
classified  under  “injuries”. Death  rate  classified  under
“injuries”,  in  1897,  was  79  per  100,000  people  in
Central  Provinces  of  India  and  37  per  100,000
people  in  Bombay  Presidency.  But  the  reported  cases
are  always  more  than  actual  cases  manifold.  So  it
can  be said  that  farmers’  suicides  in  India  have  been
going  on  since  ages (Anonymous, 2015).
Causes of Farmers’ Suicide

What  are  the  grave  adversities  that  drive  the
farmers  to  commit  suicide,  at  a  time  when  Indian
economy  is  supposed  to  be  gearing  up  to  take  on
the  world?  To  understand  this,  one  must  analyze  the
agricultural  set  up  in  India.  Indian agriculture is
predominantly dependant on nature.  Secondly,  Indian
agriculture  is  largely  an  unorganized  sector,  there  is
no  systematic  planning  in  cultivation,  farmers  work
on  lands  of  uneconomical  sizes,  institutional  finances
are  not  available  and  minimum  purchase  prices  of
the  government  do  not  in  reality  reach  the  poorest
farmer.  Added  to  this,  the  cost  of  agricultural  inputs
have  been  steadily  rising  over  the  years,  farmers’
margins  of  profits  have  been  narrowing  because  the
price  rise  in  inputs  is  not  complemented  by  an
increase  in  the  purchase  price  of  the  agricultural
produce.  The  farmers  normally  resort  to  borrowing
from  money  lenders,  in  the  absence  of  institutionalized
finance.  Where  institutional  finance  is  available,  the
ordinary  farmer  does  not  have  a  chance  of  availing
it  because  of  the  “procedures”  involved  in  disbursing
the  finance.  The  institutional  finance,  where  available
is  mostly  availed  by  the  medium  or  large  land
owners,  the  small  farmers  do  not  even  have  the
awareness  of  the  existence  of  such  facilities.  The
money  lender  is  the  only  source  of  finance  to  the
farmers.  Should  the  crops  fail,  the  farmers  fall  into
a  debt  trap  and  crop  failures  piled  up  over  the  years
give  them  no  other  option  other  than  ending  their
lives.  Repeated  crop  failures,  debt  hassles,  lack  of
alternative  sources  of  income,  absence  of  institutional
finance  have  left  the  farmers  with  no  other  solution
other  than  ending  their  lives.  NCRB  pointed  out  that
bankruptcy  or  indebtedness  was  the  main  cause,
accounting  for  20.6  per  cent,  closely  followed  by
family  issues  (20.1  per  cent),  failure  of  crops  (16.8

per  cent),  illness  (13.2  per  cent),  whereas  drug
abuses/alcoholic  addiction  accounted  for  4.9  per  cent
cases.  These  five  causes  together  accounted  for  75.6
per  cent  of  total  farmer  suicides.  Small  and  marginal
farmers  accounted  for  about  72.4  per  cent  of  total
farmer  suicides.  Another  disturbing  trend  has  been
observed  where  farmers  commit  suicide  in  order  to
avail  relief  and  benefits  announced  by  the  government
to  support  the  families  of  the  farmers  who  have
died.  This  is  true  in  the  case  of  several  farmers  in
Andhra  Pradesh  who  committed  suicide  so  that  their
families  could  at least  benefit  from  the  Government’s
relief  programmes (Anonymous, 2015).
Current Scenario

The  National  Crime  Records  Bureau  (NCRB)  of
the  Ministry  of  Home  Affairs,  Government  of  India,
has  been  collecting  and  publishing  data  on  suicides  in
the  country  for  many  decades  (going  back  at  least
to  1967).  Analyzing  these  data  can  provide  important
clues  about  the  causes  and  patterns  of  suicides
across  the  country  and  can  be  potentially  used  in
formulating  policies  for  addressing  these  tragic  events.
Supplementing  these  data  with  reports  from  the
ground,  journalists  and  activists  started  drawing
attention  of  the  country  to  the  specific  problem  of
suicides  among  farmers.  The  publication  of  the  NCRB
data  in  2014  caused  lot  of  surprise  because  it
apparently  showed  that  farmer  suicides  had  declined
dramatically  in  one  year.  Journalists,  analysts  and
activists  were  quick  to  point  out  that  this  dramatic
decline  was  more  an  artifact  of  definitional  changes
adopted  by  the  NCRB  than  anything  else.  Once  the
numbers  are  calculated  in  a  consistent  fashion,  the
number  of  farmer  suicides  is  seen  to  increase,  rather
than  decrease,  between  2013  and  2014.  There  are  at
least  two  dimensions  that  would  be  useful  to  analyze
more  closely:  (a)  longer  term  trends,  and  (b)  variation
across  states.  Analysis  of  NCRB  data  and  general
census  suggests  that  the  general  and  justifiable
concern  with  farmer  suicides  needs  to  be  nuanced  in
various  respects.  First,  the  problem  of  farmer  suicides
has  not  disappeared;  it  is  very  much  still  there.
Second,  although  farmers’  suicide  is  observed  all
over  the  country,  it  is  most  concentrated  in  two
states,  Maharashtra  and  Andhra  Pradesh as shown in
Table 2.  This  does  not  mean  that  there  are  no
general  patterns  to  the  problems  facing  the  agrarian
economy  all-through  the  country  or  that  the  spates
of  suicides  that  have  often  been  reported  from  states
such  as  Karnataka,  Uttar  Pradesh,  Punjab,  Madhya
Pradesh  or  West  Bengal  are  unimportant.  However,  a
careful  examination  of  the  existing  official  data  reveals
that  the  farmers  commit  suicide  at  a  far  higher
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intensity  in  Maharashtra  and  Andhra  Pradesh  compared
to  the  rest  of  the  country.  This  means  that  policy
intervention  to  address  the  troubles  affecting  the
agrarian  economy  of  these  two  states  would  be
effective  in  mitigating  the  problem  to  a  great  deal.
Many  activists,  journalists,  and  demographers  have
pointed  out  that  the  NCRB  data  seriously
underestimates  the  number  of  suicides  because  these
data  are  collected  on  the  basis  of  police  reports.
Given  the  stigma  attached  to  suicides  and  the  possible
legal  problems  that  surviving  family  members  might
face,  many  suicides  are  liable  to  go  unreported.
These  data  problems  seem  to  be  operative  even  in
the  case  of  farmer  suicides.  For  instance,  the  sharp
fluctuations  in  the  number  of  farmer  suicides  in
Chhattisgarh  seem  problematic.  In  2010,  Chhattisgarh
reported  1126  farmer  suicides;  in  2010  it  had  fallen
to  0!  In  2013,  it  reported  0  farmer  suicides;  in
2014,  the  number  had  jumped  back  up  to  755.
These numbers certainly point towards problems of data
collection.  To  take  another  example,  West  Bengal  did
not  report  any  numbers  for  2012  and  then  reported

0  farmer  suicides  in  2013.  These  are  perplexing
given  that  the  state  had  been  witnessing  close  to
1000  farmer  suicides  in  the  years  before  2012.  The
point  in  highlighting  these  data  problems  is  not  to
suggest  that  we  jettison  NCRB  data  completely.  That
cannot  be  done  because,  with  all  its  limitations,  the
NCRB  data  remains  the  only  national  level  data
source  on  suicides  in  India  that  cover  a  long  time
span.  The  point  in  highlighting  the  problems  is  to
keep  the  caveats  in  mind  while  interpreting  the
results.  It  might  very  well  be  the  case  that  the
problem  of  farmer  suicides  is  much  worse  than
what  is  captured  by  the  official  NCRB  data.  More
than  3  lakh  suicides  have  been  reported  by  the
National  Crime  Records  Bureau  (NCRB)  since  India
liberalized,  globalised  and  privatized  its  economy.  In  a
single  day,  46  suicides  are  reported  that  means  every
30  minutes  a  suicide  is  reported.  The  worst  cases  of
farmers  committing  suicides  come  from  the  states  of
Andhra  Pradesh,  Karnataka  and  Maharashtra.     (Ravi
2015)

According  to  the  National  Crime  Record  Bureau
(NCRB),  as  many  as  5,650  farmers  committed  suicide
in  India  in  2014.  This  works  out  to  one  farmer
suicide  in  every  100  villages  or  one  farmer  suicide  in
every  block  in  the  country  last  year.  As  shown  in
Table  2,  state-wise,  Maharashtra  accounted  for  the
highest  number  of  farmer  suicides  (2568)  distantly
followed  by  Telangana  (898),  Madhya  Pradesh  (825),
Chhattisgarh  (443)  and  Karnataka  (321).  These  five
states  together  accounted  for  about  90  per  cent  of
total  farmer  suicides.  The perusal of Table 3  shows
that  for  the  first  ten  years  from  1995,  suicides  went
on  rising  year  after  year.  From  over  10,000  per  year
in  1995  it  went  to  over  18,000  per  year  in  2004.  In
the  last  ten  years  however  there  has  been  a  reversal
of  this  trend,  with  farmer  suicides  declining
continuously.  As  we  have  just  seen,  in  2014  the
number  was  a  little  over  12,000.  So,  although  the
total  number  of  suicides  in  2014  is  more  than  in
1995,  in  the  intervening  years  suicides  had  gone  up
sharply  and  then  dropped.  The  highest  number  of
farmer  suicides  were  recorded  in  2004  when  18,241

Table 1:  Farmers' suicide in different states of Indian
in year 2012
State Total farmer suicides
Maharashtra 3786
Andhra Pradesh 2572
Karnataka 1875
Madhya Pradesh 1172
Kerela 1081
Uttar Pradesh 745
Gujarat 564
Tamil Nadu 499
Assam 344
Haryana 276
Rajasthan 270
Odisha 146
Jharkhand 119
Punjab 75
Bihar 68
Himachal Pradesh 29
Sikkim 19
Tripura 18
Uttarakhand 14
Arunachal Pradesh 11
Meghalaya 10
Mizoram 10
Jammu & Kashmir 10
Chhattisgarh 4
Goa 1

Table 2: Number  of  Farmers'  in different states of
India in 2014
State Total farmer suicides
Maharashtra 2568
Telangana 898
Madhya Pradesh 826
Chhattisgarh 443
Karnataka 321

Kandwal and Rampal: Farmers’ suicide rate in India: A brief overview
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farmers  committed  suicide.  The  farmers  suicide  rate
in  India  has  ranged  between  1.4  to  1.8  per  100,000
total  population,  over  a  10-year  period  through  2005.
Farmer suicides account for 11.2 per cent of all suicides
in India.   Reading  between  the  lines,  it  becomes
apparent  that  there  is  a  visible  effort  to  downplay  the
suicide  figures  by  almost  all  states,  including  Punjab,
the  food  bowl  of  the  country.  This  follows  a  trend
that  Chhatisgarh  started  in  2011  when  it  started
showing  zero  farm  suicides.  After  record  zero  suicides
for  2011,  4  in  2012  and  again  zero  in  2013,
Chhattisgarh  now  shows  a  sudden  jump  in  farm
suicides  to  755  in  2014.    In  Punjab,  as  per  NCRB
data,  only  22  farmers  committed  suicide  in  2014.
Add  agricultural  workers,  and  the  final  suicide  toll
comes  to  64.  This  is  a  gross  under-reporting  of  the
real  situation  that  exists.  Panchayat  records  in  just
four  villages  of  Sangrur  and  Mansa  districts  in
Punjab  show  607  suicides  in  past  five  years,  with  29
deaths  recorded  between  November  2014  and  April
2015.  Similarly,  in  Maharashtra,  the  Vidharbha  Jan
Andolan  Samiti  has  contested  the  NCRB  data.  Several
gaps  in  the  counting  methodology,  including  difficulty
in  putting  women  deaths  in  the  farmer  category
since  the  in  most  cases  the  land  is  not  in  their
names  has  time  and  again  been  brought  out.  India
has  witnessed  a  spate  of  droughts  over  the  last
decade.  The  worst  affected  being  the  farmers  of

Rayalaseema  districts  in  Andhra  Pradesh,  and    the
cotton  farmers  in  the  state  of  Maharashtra.  Nature
has  repeatedly  failed  the  farmers  of  these  states  and
owing  to  lack  of  facilities  to  save  their  crops,  these
farmers  have  no  means  to  face  the  adversities  of
crop  failures.  If  the  farmers  are  at  the  mercy  of
monsoons  for  timely  water  for  their  crops,  they  are
at  the  mercy  of  the  government  for  alternative
irrigation  facilities.  The  Government  cannot  be  trusted
to  always  act  in  the  interest  of  the  farmers. The
problem of farmer suicides has assumed a serious
proporition.  The toll is increasing year after year
(Anonymous 2015).
Preventive Measures

After  a  farmer  commits  suicide,  government
quite  often  swings  into  action  and  provides  hectic
financial  relief  to  the  family  of  the  deceased.  This
entails  heavy  pressure  on  state  exchequer,  on  one
hand  and  causes  irreparable  loss  to  the  family  and
society,  on  the  other.  Rather  than  spending  afterwards
on  relief  package  to  deal  with  farmer  suicides,  it  will
be  better  to  take  preventive  measures  to  control  this
crisis.  The  preventive  measures  should  be  addressed
on  both  social  and  economic  fronts.  In  this
connection,  the  importance  of  financial  literacy,
education,  counseling,  and  medical  services  cannot
be  over-emphasized  for  addressing  social  causes.
However,  economic  causes  leading  to  erosion  in
farm  income  need  to  be  taken  up  with  a  sense  of
urgency.  Farm income is exposed to both production
and market risks. The  production  risk  particularly  due
to  crop  failure  is  being  taken  care  of  by  Agricultural
Insurance  Company  with  crop  damage  estimates  at
block  or  sub-block  levels.  Needless  to  say,  estimates
at  the  individual  farm  level  are  imperative  to  help  the
affected  farmers.  The  efficiency  of  this  can  be
enhanced  by  use  of  remote  sensing  techniques  rather
than  crop  cutting  experiments.  This  will  also  curtail
lengthy  procedural  delays  and  reduce  the  human  bias
to  a  great  extent  to  ensure  timely  assistance  to  the
farmers.  Unfortunately, there is still no mechanism to
address market risk.  Thus,  there  is  an  urgent  need  to
speed  up  agricultural  marketing  reforms  to  ensure
fair  deal  to  farmers.  As  pointed  out  earlier  the  main
cause  of  farmer  suicides  was  indebtedness.  Hence,
we  need  to  keep  a  close  watch  on  level  and  trends
of  indebtedness  of  farmers.  According  to  latest  All
India  Debt  and  Investment  Survey  2013  (70th  Round
of  NSSO)  incidence  of  indebtedness  among  the
cultivators  was  as  high  as  46  per  cent  with  asset-
debt  ratio  of  2.5.  The  incidence  of  indebtedness  was
alarming  at  74  per  cent  in  Telangana,  Maharashtra

Table 3: Year wise data of farmers' suicide.
Year Number of Suicides
1995 10720
1996 13729
1997 13622
1998 16015
1999 16082
2000 16603
2001 16415
2002 17971
2003 17164
2004 18241
2005 17131
2006 17060
2007 16632
2008 16796
2009 17368
2010 15964
2011 14027
2012 13754
2013 11772
2014 12360
Source:
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(56  per  cent)  and  Karnataka  (55  per  cent).  Majority
of farmers are neck-deep in debt.  Once  asset-debt
balance  is  disturbed,  mainly  due  to  crop  failure,
farmers  feel  helpless  and  look  for  relief.  In  this
backdrop,  there  is  need  for  close  watch  at  individual
farmer  level  by  evolving  Early  Warning  Signal  for
Farmers  (EWSF)  as  is  prevailing  for  corporate
borrowers.  The  local  revenue  officials  at  the  village
and  block  level  should  be  entrusted  with  the
responsibility  of  making  enquiry  about  the  financial
health  of  identified  farmers  based  on  EWSF  and
including  private  loans  of  the  farmer’s  family.  Such
village  and  block    level  revenue  officials  should  not
only  be  responsible  for  counseling  of  such  distressed
farmers  but  should  also  help  in  initiating  bankruptcy
proceedings  or  restructuring  of  loans  in  case  the
farmer  is  found  in  a  debt  trap.  Research  on  suicides
has  shown  that  sensitive  reporting  by  the  media  can
play  an  important  role  in  saving  lives  and  preventing
copycat  suicides.  The  magnitude  of  the  increase  is
related  to  the  amount  of  publicity  given  to  the  story.
Sensitive reporting can minimize the risk of suicide
contagion.  The  media  must  have  a  code  of  ethics
and  guidelines  for  reporting  suicides,  and  journalists
should  be  trained  on  how  to  report  suicides.
Opinion About Farmers’ Suicides

The  government  appointed  a  number  of  inquiries
to  look  into  the  causes  of  farmers  suicide  and  farm
related  distress  in  general.  Krishak  Ayog  (National
Farmer  Commission)  visited  all  suicide  prone  farming
regions  of  India,  then  in  2006  published  three  reports
with  its  recommendations.    Subsequently  former
Prime  Minister  Manmohan  Singh  visited  Vidarbha  in
2006  and  promised  a  package  of  Rs.110  billion
(about  $2.4  billion).  The  families  of  farmers  who
had  committed  suicide  were  also  offered  an ex
gratia  grant  of `100,000  (about  $2,000)  by  the
government,  though  this  amount  was  changed  several
times.  The  various  other  initiatives  started  by  the
government  were  2006  relief  package,  Agricultural
debt  waiver  and  debt  relief  scheme,  2008,  regional
initiatives  like  Vasantrao  Naik  Sheti  Swavlamban
Mission,  based  in  Amravati,  Maharashtra  relief  package,
2010,  Kerala  Farmers’  Debt  Relief  Commission
(Amendment)  Bill,  2012,  2013  diversify  income
sources  package  and  many  more.
Effectiveness of Government Response

The  government’s  response  and  relief  packages
have  generally  been  ineffective,  misdirected  and  flawed.
It  has  focused  on  credit  and  loan,  rather  than
income,  productivity  and  farmer  prosperity.  Assistance
in  paying  off  outstanding  principal  and  interest  helps

the  money  lenders,  but  has  failed  to  create  reliable
and  good  sources  of  income  for  the  farmer  going
forward.  The  usurious  moneylenders  continue  to
offer  loans  at  interest  rates  between  24  to  50
percent,  while  income  generating  potential  of  the  land
the  farmer  works  on  has  remained  low  and  subject
to  weather  conditions.  Government  has  failed  to
understand  that  debt  relief  just  postpones  the  problem
and  a  more  lasting  answer  to  farmer  distress  can
only  come  from  reliable  income  sources,  higher  crop
yields  per  hectare,  irrigation  and  other  infrastructure
security (Singh and Dadhich, 2015).
SUGGESTIONS

What  then  needs  to  be  done  to  prevent  this  sad
state  of  affairs?  There  cannot  be  one  single  solution
to  end  the  woes  of  farmers.  Giving monetary relief is
not an effective solution.  The solutions should aim at the
entire structure of agriculture.  Here  are  some  solutions
that  could  help  in  improving  the  state  of  the  farmers:
1.  The dependency of agriculture on nature should be

reduced.  This  calls  for  effective  management  of  water
during  seasons  of  good  monsoons.

2.  Making  institutional  finance  available  to  every  farmer
is  another  important  solution  to  save  to  the  farmers
from  debt  traps  of  money  lenders.  Where  institutional
finance  is  available,  it  should  be  made  easily  accessible
to  the  poorest  farmers.

3. Effective  monitoring  of  the  disbursed  funds  is  also
required  because  in  many  cases,  the  poor  farmer  is
used  as  a  front-end  while  in  fact  the  benefit  of  the
loan  is  availed  by  a  bigger  land  owner.  In  addition,
monitoring  is  also  needed  to  ensure  that  the  farmers
are  using  the  funds  for  the  right  purposes.

4.  Farmers  need  to  be  advised  and  guided  on  economical
methods  of  cultivation  which  would  save  finances  for
them.  The  technological  advancement  in  agriculture
should  be  passed  down  to  the  small  farmers.

5.  The  government  could  also  explore  the  possibility  of
pooling  of  the  lands  of  small  farmers  and  making  a
bigger  chunk  of  economically  cultivable  land.  Through
pooling  of  lands,  the  small  farmers  can  avail  the
economies  of  cultivating  on  a  larger  scale.

6.  Small  farmers  should  be  encouraged  to  develop
alternative  sources  of  income  and  the  government
should  take  up  the  responsibility  of  providing  training
to  the  farmers  to  acquire  new  skills.

7.  Provision of relief facilities alone is not sufficient.  Relief
packages  should  be  given  as  a  benefit  to  farmers  to
enable  them  to  sustain  their  livelihood  rather  than  as
a  relief  to  families  of  farmers  who  commit  suicide.
As  has  been  mentioned  earlier,  there  cannot  be

one  single  and  most  effective  solution  to  prevent  the
suicides  of  farmers.  The  trend  can  be  reversed
through  active  participation  of  the  Government  in

Kandwal and Rampal: Farmers’ suicide rate in India: A brief overview
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addressing  the  real  issues  of  the  farmers  that  are
driving  them  to  suicides.  Social  responsibility  also
goes  a  long  way  to  help  the  farmers.  General  public,
NGOs,  Corporate  and  other  organizations  too  can
play  a  part  in  helping  farmers  by  adopting  drought
affected  villages  and  families  and  helping  them  to
rehabilitate (Ravi, 2015).
CONCLUSIONS

The  solution  to  the  farmer’s  plight  should  be
directed  towards  enabling  the  farmers  to  help
themselves  and  sustain  on  their  own.  Temporary
measures  through  monetary  relief  would  not  be  the
solution.  The  efforts  should  be  targeted  at  improving
the  entire  structure  of  the  small  farmers  wherein  the
relief  is  not  given  on  a  drought  to  drought  basis,
rather  they  are  taught  to  overcome  their  difficulties
through  their  own  skills  and  capabilities.  The
Government  needs  to  come  up  with  pro-active
solutions  and  the  nation  has  to  realize  that  farmers’

suicides  are  not  minor  issues  happening  in  remote
parts  of  a  few  states,  it  is  a  reflection  of  the  true
state  of  the  basis  of  our  economy.

“Give  a  man  a  fish,  he  will  eat  for  a  day  but
teach  him  how  to  fish,  he  will  eat  for  the  rest  of  his
life”,  so  goes  the  popular  saying,  the  case  of  our
Indian  farmers  is  similar  to  this,  what  they  need  is
a  means  to  sustain  throughout  their  lives  without
having  the  face  the  desperation  that  adversity  drives
them  to.  If  India  has  to  shine,  it  is  these  farmers
that  need  to  be  empowered.
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ABSTRACT
One of the perennial evils prevailing in the Indian agrarian economy has been the rural indebtedness. The Indian farmer
who is traditionally poor resorts to loans not only to meet the expenditure on his farming but also on his family. He has
been borrowing from whatever source available and due to various reasons the farmer is not in position to repay the
loan.  The debt gets accumulated and he is trapped into indebtedness.  The agricultural indebtedness was growing
steadily and assumed serious proposition which caused grave concern to the farmers and administrators. In order to
examine the indebtedness, the study was undertaken in three districts of Andhrapradesh namely Guntur, kadapa and
Warangal representing three regions of Andhra Pradesh. Data was collected from 180 farmers through personal interview
method.  The magnitude of the debt has increased with increase in size of land holding and average debt of sample farmers
was `1,95,700. Debt asset ratio was high with 1.67 on small farms compared to medium and large farms.  Nearly 71.8 per
cent of total debt was incurred for productive purpose and 28.2 percent for consumption purpose.  Crop loan accounted
for 57.75 percent of total productive debt followed by other purposes. Source wise debt revealed that 54 per cent of total
debt was owed to non institutional agencies and 46 per cent to institutional agencies. Crop failure, high cost of
cultivation dependence on private agencies high interest rates inadequate irrigation facilities, low income, inadequate
marketing facilities are reasons for the indebtedness as expressed by the sample farmers.  Regression analysis revealed
that farm expenditure was found to be positively influencing the indebtedness in all size groups of farmers. Various
aspects of credit provided by both public and private sources revealed that accessibility to institutional credit was very
limited particularly in case of small farms. Provision of adequate irrigation facilities, enhancement of crop loan component,
provision of market finance, suitable legislations for curbing the activities of moneylenders and enactment of comprehensive
and fool proof of Agricultural indebetness Act are some of the measures suggested to tackle the problem of Agricultural
indebtedness.
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 INTRODUCTION
One of the perennial evils prevailing in the Indian

agrarian economy has been the rural indebtedness. The
Indian farmer who is traditionally poor resorts to loans
not only for investment in farming but also for his bare
subsistence and for fulfillment of his social obligations.
Due to various reason, the farmers are not in position to
repay the loan. As a result of this over the years the debt
gets accumulated both in terms of principal amount and
interest and thus they were trapped in debts or
indebtedness. The problem of agricultural indebtedness is
growing steadily and assumed serious proposition which
causes grave concern to the farmers and administrators.

Modernization or commercialization of agriculture
is stated to be one of major causes for the increase in
magnitude of indebtedness in recent years. In
commercialized agriculture, use of purchased inputs has
grown enormously. Further the prices of most of
agricultural inputs have gone up. Due to lack of effective
control over quality of seed, fertilizer and pesticides the
use of spurious and adulterated inputs has been on
increase. Excessive use of fertilizers and pesticides led to
increase in cost of cultivation and crop yields have been
stagnant and crop failures are common. Consequently
the farming has become unremunerative. Hence the
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incomes of farmers are not only of low order but also
unstable. On account of this, farmers are unable to pay
back the debts. Unable to pay back the loans and also to
face humiliation and insults by money lenders and other
sources, several farmers committed suicides. Thus the
problem of indebtedness and its ill-effects on the farming
community is continuing.

In the context of increasing indebtedness among
agriculturists and various issues associated with it, it is
felt necessary to investigate into the problem in detail.
Hence the present study was undertaken in Guntur,
Kadapa, and Warangal districts of Andhra Pradesh with
the following objectives:
i. to study the extent and structure of indebtedness among

the farmers in Andhra Pradesh,
ii. to identify the factors causing indebtedness among the

farmers,
iii. to study the relevant aspects of agricultural credit

provided by both public and private sources, and
iv. to suggest policy measures for reducing the burden of

debt.
METHODOLOGY

Three districts namely Guntur in coastal Andhra
region, kadapa in Rayalseema. Warangal in Telanagana
region were selected purposively to carry out the present
study. Two mandals from each district one with having
highest irrigated area and the other mandal with lowest
irrigated area were selected. Two villages from each
mandal were selected based on same criteria. Thus six
mandals and twelve villages were ultimately selected.
Respondents from each category as such small (upto 2
ha) medium (2-4 ha) and large (4 ha and above) were
selected based on stratified proportionate random sampling
technique. The sample size was 180 which consists of
93 small farmers, 52 medium farmers and 35 large
farmers. Primary data was collected with the help of pre
tested schedules from the respondents. Both tabular and
regression analysis were employed for analysis of the
data.
RESULTSAND DISCUSSION
Pattern of Land holdings

The average size of holding of small, medium, large
and pooled farms was 1.01, 2.86, 7.61 and 2.82 hectares
respectively(Table 1). The average size of holding under
the dryland was more than the irrigated condition. The
average size of holding of sample farmers under dryland
and irrigation was 1.70 and 1.12 hectares respectively.
Cropping Pattern

The major crop being grown by sample farmers both
during kharif and rabi seasons was paddy. Commercial
crops like cotton, chillies and groundnut were grown in
kharif season. Crops like maize, groundnut and pulses
were grown in rabi season. Cropping intensity for the

Table 1: Average size of land holdings of sample farmers
(ha)

Particulars Small Medium Large Pooled
Dry land area 0.72

(71.28)
1.79

(62.58)
4.05

(53.22)
1.70

(60.30)
Irrigated area 0.29

(28.72)
(1.07)
(37.42)

(3.56)
(46.78)

(1.12)
(39.70)

Total area 1.01 2.86 7.61 2.82
(100.00) (100.00) (100.00) (100.00)

Figures in paraentheses are per cent to the total area

sample farms as a whole was 157.10 per cent. It was
high on large farms with 163.47 per cent followed by
medium and small farms with 154.80 per cent and 143.57
per cent respectively.
Costs and Returns

The analysis of cost structure of various crops
grown by sample farmers shows that the total cost of
cultivation for commercial crops like cotton and chillies
were higher than the total cost of paddy, groundnut maize
and pulses. The total costs of cotton and chillies were
`28,171 and `56,137 per hectare respectively. The cost
of paddy, groundnut, pulses and maize were `17,038,
`10,217, `9,177 and `7,231 per hectare respectively.
Capital-intensive nature of commercial crops was mainly
due to the use of more fertilizers, pesticides and human
labour . Gross retums per hectare in case of chillies was
higher with `49,217 followed by paddy, cotton, groundnut,
pulses and maize which were `19,763, `15,988, `10,271,
`10,586 and `7,391 per hectarerespectively. Though the
gross retums per hectare was higher in chillies, the net
returns were negative both in chillies and cotton, while
positive net retums was observed in the case of paddy,
groundnut, maize and pulses. The returns per rupee

Table 2: Expenditure pattern of sample farmer
(̀ )

Particulars  Small  Medium  Large  Pooled
Farm
expenditure

42,450
(47.65)

1,09,920
(59.01)

2,70,430
(72.00)

1,06,270
(61.93)

a. House hold 25,860
(29.03)

34,230
(18.40)

47,630
(12.67)

32,510
(18.94)

b. Medical 1,120
(1.25)

2,680
(1.44)

2,020
(0.53)

1,750
(1.03)

c. Education 780
(0.90)

4,960
(2.66)

11,330
(3.01)

4430
(2.35)

d. Social
ceremonies

18,260
(20.50)

32,680
(17.54)

43,060
(11.50)

26,380
(15.40)

e. Other
exigencies

580
(0.67)

1,770
(0.95)

1,200
(0.29)

610
(0.35)

Total
expenditure

89,070
(100.00)

1,86,270
(100.00)

3,75,670
(100.00)

1,71,600
(100.00)

Figures in parenthses indicate percent to the total
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investment in the case of paddy, groundnut, maize and
pulses crops was found to be more than one. It was
however, less than one in cotton and chillies. It was high
in groundnut with 1.24 followed by paddy and pulses
with 1.15 and maize with 1.02. In case of cotton and
chillies it was 0.56 and 0.87 respectively. Increased costs
due to increased prices of all inputs, and also due to
excessive use of fertilizers and pesticides, low yields due
to adverse weather conditions, and pest incidence affected
returns per rupee investment of commercial crops.
Expenditure and Income Pattern

Total expenditure of sample farms ranged from
`89,070 on small farms to `3,75,670 on large farms with
an average of `1,71,600 on pooled farms (Table 2). The
total income varied from `34,020 on small farms to `2,
74,760 on large farms with an average of `1, 00,860 on
pooled farms ( Table 3). In all size groups expenditure
exceeded the income of sample farmers and difference
between income and expenditure was high on large farms
with `-1,00,910 followed by medium and small farms
with `-84,570 and `-55,050 respectively. On pooled
farms it was `-70,200. Both income and expenditure per
household was positively related with size of holding.

small farms compared to medium and large farms. This
may be one of the reasons for farmer’s suicides especially
those of small farmers in the state.

Table 4: Magnitude of indebtedness of sample farmers
(`000')

Size
group

No. Total
amount
of debt

Average
debt per

household

Average debt
per ha of

GCA

Debt-
asset
ratio

Small 93 9,539.20
(27.07)

102.57 102.46 1.67

Medium 52 11,865.16
(33.68)

228.17 79.7 1.15

Large 35 13,822.13
(39.24)

394.91 51.86 0.60

Pooled 180 35,226.50 195.7 69.28 0.91
(100.00)

Figures in parentheses are per cent to the total.
GCA: Gross cropped area

Table 5: Purpose-wise distribution of total debt among
sample farmers

(`000')
Category Productive

purpose
Consumptive

purpose
Total debt

Per
holding

Per ha Per
holding

Per ha Per
holding

Per ha

Small 59.25 58.66 43.31 43.8 102.57 102.46
(57.26) (42.74) (100.00)

Medium 144.04 50.32 84.12 29.38 228.17 79.7
(63.13) (36.87) (100.00)

Large 350.67 46.05 44.24 5.81 394.91 51.86
(88.80) (11.20) (100.00)

Pooled 14.41 49.72 55.28 19.54 195.7 69.28
(71.87) (28.20) (100.00)

Figures in parentheses indicate percentage to the total

Table 3: Income pattern of sample farmers
(`)

Particulars Small Medium Large Pooled
Returns from
crops

30,060 91,040 2,59,620 92,310
(88.36) (89.5) (94.5) (91.52)

Returns from
livestock

2,520 4,500 3,640 3,310
(7.41) (4.42) (1.32) (3.30)

Returns from other sources
b. Hiring of
   machinery
   and labour

1,100
(3.23)

3,150
(3.1)

8,130
(2.95)

3,060
(3.03)

c. Employment 340 980 650 580
(1.00) (0.96) (0.23) (0.57)

d. Others - 2,060 2,720 1,600
(2.02) (1.00) (1.58)

Total returns 34,020 1,01,730 2,74,760 1,00,860
(100.00) (100.00) (100.00) (100.00)

Figures in parantheses are per cent to the total.

Extent and Structure of Idebtedness
The average debt of sample farms was `1,95,700.

Average debt was high on large farms with `3,94,910
followed by medium and small farms with `2,28, 170
and `1,02,570 respectively (Table 4). The size of land
holding was directly related to average debt of fanners.
The debt asset ratio of sample farms was 0.91. It was
high on small farms with 1.67 followed by medium and
large farms with 1.15 and 0.60 respectively indicating
that asset cover provided to debt was lower in case of

Purpose-wise debt revealed that nearly 72 per cent
of total debt was incurred for productive purpose and 28
per cent for consumption purpose (Table 5). Among
various purposes, crop loan accounted for 57.75 per cent
of total debt followed by machinery and equipment,
digging and deepening of well, livestock and land
development accounting for 24.76 per cent, 7.35 per cent,
5.60 per cent and 4.58 per cent respectively (Table 6).

Source-wise debt revealed that 54 per cent of total
debt was owed to non-institutional agencies and 46 per
cent to institutional agencies. ( Table 7) Among institutional
agencies, commercial bank and co- operatives accounted
for 37.23 per cent and 27.46 per cent of total productive
debt respectively. Among non-institutional sources,
moneylenders, input dealers and friends and relatives
accounted for 15.5 per cent, 10.12 per cent and 9.70 per
cent of total productive debt respectively.

Lavanya:  Agricultural indebtedness in Andhra Pradesh
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Reasons for Indebtedness of Sample Farmers
All the sample farmers in three size groups revealed

that adverse seasonal conditions such as delayed monsoon
were the major reason for crop failure leading to
indebtedness.   About 95.7 per cent of small, 86.53 per
cent of medium, 85.71 per cent of large and 91.1 per
cent of pooled farmers stated that high cost of cultivation
was the reason for debt accumulation. (Table 8)

High cost of cultivation was due to shift in the
cropping pattern from traditional to commercial crops
like cotton and chillies which are capital-intensive and
requires more of purchased inputs.   About 85.5 per cent
of total sample farmers 90.32 per cent of small, 73.0 per
cent of medium, 91.42 per cent of large farmers felt that
acute water shortage was the major reason for crop failure.

All small farmers (100%) 69 per cent of medium,
34 per cent of large farmers and 78 per cent of pooled

Table 7:  Source-wise distribution of total debt among
sample farmers

(` 000')
Category Institutional

sources
Non-institution-

al sources
Total debt

Per
holding

Per ha Per
holding

Per ha Per
holding

Per ha

Small 25.14 25.79 77.43 76.67 102.57 102.46
(25.17) (74.83) (100.00)

Medium 87.81 30.67 140.36 49.03 228.17 79.70
(38.5) (61.5) (100.00)

Large 267.04 35.07 127.87 16.79 394.91 51.86
(67.62) (32.38) (100.00)

Pooled 90.28 31.90 105.42 37.38 195.70 69.28
(46.0) (54.0) (100.00)

Figures in parantheses are per cent to the total.

farmers revealed that dependence on private agencies was
the major reason of indebtedness.  The excessive
dependence of farmers on private agencies led to growth
of informal credit markets.  These markets not only
confined to simple management of cash but they were
linked with farmer input supplies and output disposal.
Such imperfect credit markets turned out to be more
exploitative in character through higher prices of
pesticides, low quality seeds, supply of low quality and
spurious pesticides and unwanted high dosage pesticides
of high value.

Table 8: Reasons for indebtedness of sample farmers
Particulars Small Medium Large Pooled
Adverse seasonal
conditions resulting in
crop future

93 52 35 180
(l00.00) (l00.00) (100.00) (180.00)

High cost of cultivation 89 45 30 164
(95.7) (86.53) (85.71) (91.11)

Lack of irrigation
facilities

84 38 32 54
(90.32) (73.0) (91.42) (85.5)

Low income 91 43 28 162
(97.84) (82.7) (80.0) (90.0)

Lack of adequate
marketing  facilities

56 47 32 135
(60.21) (90.4) (91.42) (75.6)

Excessive dependence
on  private agencies
for credit

93 36 12 141

(100.00) (69.23) (34.28) (78.33)

High interest rate 90 35 15 140
(96.7) (67.30) (42.85) (77.8)

Previous debt 85 30 16 131
(91.3) (57.70) (45.7) (72.8)

Tenancy 65 12 4 91
(69.8) (23.07) (11.42) (50.6)

Total respondents
each group

93 52 35 180

Figures in parentheses indicate percentage to their respective totals

Table 6: Purpose -wise dis tribution of productive debt
amongsample farmers

(`  000')
Particulars Small Medium Large Pooled
Crop loan 4191.01 4,491.73 5,913.47 14,596.21

(76.05) (59.94) (48.18) (57.75)
Livestock 449.91 819.80 147.28 1,417.44

(8.16) (10.96) (1.20) (5.60)
Machinery
and
equipment

231.80
(4.20)

616.26
(8.24)

5,395.52
(43.96)

6,243.33
(24.76)

Diggings and
Deepning of
wells

421.23
(7.66)

1062.21
(14.18)

375.23
(3.05)

1,858.67
(7.35)

Land
development

216.84 500.5 442.20 1,159.54
(3.93) (6.68) (3.60) (4.58)

Total 5510.80 7,490.56 12,273.71 25275.00
(100.00) (100.00) (100.00) (100.00)

Figures in parenthesis indicate percentage to the total

About 96 per cent of small, 37 per cent of medium,
42 per cent of large and 77 per cent of pooled farmers
felt that high interest rate charged by private agencies
was yet another major reason for indebtedness.  They
stated that interest rate varied from 24 to 60 per cent
which was far higher than rate charged by institutional
sources.  Output linkage system of private agencies made
the farmers weak in the sense that when payments were
delayed or in case of immediate cash payment, they
charged 36 per cent per annum over and above the 2 per
cent commission and other charges committed on sales.

Previous debt accounted for 58 per cent of total
debt.  Majority of small farmers (91.3%) stated that due
to corps failure over a period of 2-3 years, they were
unable to repay the old debt resulting in accumulation of
debt.  Besides this, social expenditure also contributed to
higher indebtedness among farmers.
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CONCLUSIONS AND POLICY IMPLICATIONS
A genuinely humanistic and sympathetic social

perspectives are suggested to be taken up in tackling the
problem of agricultural indebtedness. It is suggested that
mounting burden of debt has to be reduced or removed
not only for saving the farmers from a situation leading
to starvation deaths and suicides but also to help them to
improve their economic status and thereby a reasonable
standard of living.

The low and uncertain crop yields and frequent crop
failures were mainly due to adverse weather conditions
and lack of irrigation facilities. Hence, for increasing and
stabilizing yields, provision of irrigation facilities either
through surface or ground water source assumes greater
importance. The credit needs of the farmers were only
partly met by financial institutions.  Efforts may be made
to meet the credit needs of the farmers fully.

The crop loan component in the total loans provided
is on the decline. It is therefore recommended that the
component of crop loan should be enhanced in higher
proportion to farmers.  The access to institutional sources
was extremely limited and mostly confined to large
farmers. It is therefore suggested that the access to
institutional sources should be extended particularly to
small and marginal farmers. The lending procedures
adopted by institutional sources should be simple.

Market finance should be extended to farmers so as
to enable them to retain their produce for some time after
harvest till they get better price in the market. This would
help them to improve their income and also to get their
debt reduced. Stringent measures must be taken to control
the operations and activities of moneylenders and other

private sources. Legislations should be enacted for fixing
fair rate of interest, proper repayment schedule etc. The
moneylenders and other private sources should be
prevented from exploiting the farmers.

A comprehensive and foolproof agricultural
indebtedness Act should be enacted and enforced strictly
by the state. Enforcement machinery for this purpose
should be created with all necessary powers and authority.
The Act should aim at preventing the stringent and harsh
recovery methods adopted by private sources and also
harassment and humiliation of farmers.
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ABSTRACT
The problem of indebtedness damages the social status of farmers and triggers them to commit suicide.  According to a
study in India, on an average one farmer commits suicide every 30 minutes since 2002. An NGO, MASR estimated 50,000
suicides across Punjab from 1988 to the present. There are a large number of factors responsible for this but 18 per cent
have reported indebtedness as a major cause of committing suicide. Since, last decade landless labourers are more prone
to suicides. It is up to the tune of 45.2 per cent of total suicides. It is because they have little access to institutional credit.
Multiple approaches need to be followed to overcome the problem of farmers’ suicides because it has great impact on our
society.
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INTRODUCTION
Agriculture plays a pivotal role in the Indian

economy. Although its contribution to gross domestic
product (GDP) is now around one sixth, it provides
employment to 56 per cent of the Indian workforce.
The agriculture sector of the country has been shifting
from accelerating to decelerating since 1990s. Although,
there are a number of reasons ( marketing, cost of
cultivation, indebtedness, climate, surge in foodgrains
prices, reduced per capita foodgrain availability, etc.)
behind slow down in agriculture sector, indebtedness of
farmers emerged as a central issue. This is because the
problem of indebtedness damaged the social status of
farmers and triggered to commit suicide. In India, on an
average, one farmer commits suicide every 30 minutes
since 2002 (Sainath: 2008a). If we look at the data of
farmers committing suicide in India, the National Crime
Records Bureau (NCRB) in the year 2014 suggests that
the number of suicide in country during the year 2004-
2010 has recorded an increase of 15.8 percent (1,31,666
in year 2014 from 1,13,697 in year 2004) (Ravindra,
2003). However, rate of suicides had shown a declining
trend since 2001-2010, whereas in Punjab 6929 cases
of farmers’ suicides were reported during 2000-2008.

Although after 2008 no proper record of farmers’ suicide
is recorded but the trend is very much alarming. An NGO,
Movement Against State Repression (MASR) estimated
50,000 suicides across Punjab from 1988 to the present.
In year 2006, Bhartiya Kisan Union estimated 29,766
cases (from random sampling) in eight district of Punjab
and estimated 90,000 suicides in Punjab from year 1990-
2006. However, Punjab government status report in year
2004 stated that there were 2116 suicides from year 1986-
2005. While the government wishes to maintain Punjab
primarily as an agrarian state that continues to feed rest
of the nation it does not provide relief for Punjab farmers
who are providing the food but suffering and dying under
the after effects of the green revolution (stated by Inderjit
Singh Jaijee, Convenor, MASR) (Times of India, 2011).
Number of death case (29) has been recorded by Times
of India due to debt only out of which eight from Mansa
district and 21 were from Sangrur district. Recently one
more case of suicide of 23 year old farmer from Mansa
district has been reported in The Tribune newspaper dated
13.2.2016 due to crop failure. The ground reality is that
after year 2008, only village sarpanches have recorded
suicides in Punjab.

 There is an array of factors which has lead to the
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increasing spate of farmers’ suicide as the lands are not
as productive as before, the markets are failing, the debts
are pushing up and the pests cannot be kept at bay are
more than an economic problem (Samudranil, 2014). This
has now assumed political humanitarian dimensions,
especially since the past decade labourers are more prone
to suicides 45.2 percent of the total suicides are by
landless labourers, 24.5 percent by small and 18.8percent
are by the marginal farmers. Based on a study 18-
20percent have reported indebtedness as a major cause
of committing suicide (Shiva and Kanwar, 2012).
• Issues of weather and climate: Agriculture depends

upon weather & climate to a great extent. But these
days weather is showing uncertain changes. There
is shift (sudden rise) in temperature; decline is
effective sunshine hours required for crop growth,
heavy or low rain fall than the normal years. All this
leads to production & price risk for the producer.

• Scale of operation: Due to heavy realization in the
prices of real estate, it is not possible/ very difficult
to buy land and increase the scale of operation.
Moreover with the further division of farmers’ land
holding in his family, mechanization of farm becomes
very difficult and is not economical.

• Lack of farm labour: Availability of labour
particularly of casual labour in agriculture sector has
become very difficult and much costly, as they can
find work in industry and construction sectors.
Moreover, government schemes like MNREGA has
further reduced labour availability in agriculture
sector.

• Unsatisfactory realization of prices: Farmers are
mostly selling their produce at the time of harvest
itself & moreover in the marketing process,
middlemen are playing an important role. The major
benefit is reaped by these middle men in the marketing
of the produce.

• Inadequate storage facilities: Assocham estimate
that each year 30-40 percent of entire agriculture
produce in India is damaged due to lack of cold
storage facility. Lack of proper storage facilities force
the farmers for distress selling of their produce at
lower rates.

• Quality of seeds, pesticides & fertilizers: Farmers
are not getting the agricultural inputs with upto the
mark quality. Sub standard seeds, pesticides and other
inputs used in agriculture are openly available in the
market.

• Lack of proper irrigation facilities:  Installation of
proper irrigation facilities requires huge investments
and farmers have to go for flood irrigation. As a result
of this, after few years water level further decreases

and large investments on submersible have to be made
by the farmers.

Reasons for Increasing Suicides among the Farmers
1. Failure of institutional credits for small and

marginal farmers: Small and marginal farmers
mostly have to depend on non-institutional sources
of credit. They are large in number and get merely
27.02 percent of the total agriculture credit.
Agriculture labourers got only 8.21 percent of loan
from institutional sources while 91.79 percent is of
the non-institutional sources (Singh, 2016).
Moreover, time taken to process the loan is maximum
to 15 days by commercial banks, 7 days by co-
operative banks/societies and it is just half day by
informal sectors in money lenders.

2. Withdrawal of government intervention: From
safety nets such as fair price shops and the exclusion
of poor and indebted from the food distribution
system. Distribution of food grain to poor and
indebted through fair price shops can decrease their
dependence on loan for domestic needs.

3. Increasing costs of agricultural inputs like seeds,
fertilizer, pesticides etc.: Cost on agricultural inputs
has increased manifold but the appreciation in
produced price of the agriculture produce is not at
par. Hence cost of cultivation is increasing thereby
squeezing farmers’ profit.

4. Increasing dependence of small farmers on money
lenders at rate of interest of 15-20 percent per
annum, sometimes even more: Due to less land
holding small farmer does not have easy access to
the institutional credit so even for their family
requirements they depend on non-institutional
sources- mostly arhtias for credit.

5. Cumulative crop loss: Sometimes there is crop
failure due to sudden incidence of insect pest or sub
standard chemicals used as input. In such conditions
even the cost incurred on production of crops cannot
be recovered leading to more dependence on loan.
Financial performance of Punjab State Co-operative

Agricultural Development Bank revealed that bank has
achieved remarkable progress in deposits as it is increased
from `394.49 Crores in the year 2010-11 to `427.82
crores in the year 2014-15, progress in  paid-up share
Capital is from `5.18 crores in the year 1980-81 to `74.52
crores in the year 2014-15, loan advances `36.02 crores
to `506.54 crores and working capital of `172.58 crores
to `3234.98 crores for the above said period. Amount of
profits shows a negative side of progress during 2012-
13 to 2014-15 (Table 1).

A study conducted by Rajni and Dhaliwal (2013)
revealed that total advances of Punjab State Co-operative
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Table1:  Financial status of Punjab State Co-operative Agricultural Development Bank
(`Crore)

Particulars 1980-81 1990-91 2000-01 2010-11 2011-12 2012-13 2013-14 2014-15
Reserves and other funds 394.49 410.29 412.63 408.77 427.82
Paid-up share capital 5.18 9.99 61.94 70.01 70.91 71.73 72.95 74.52
Total Own Funds 14.24 62.3 237.89 464.5 481.2 484.36 481.73 502.34
Loan advanced 36.02 58.09 314.76 451.37 487.08 431.64 501.11 506.54
Total Loans outstanding 2095.84 2187.95 2226.66 2309.87 2428.86
Borrowing outstanding 2009.05 2048.6 2123.06 2163.14 2277.79
Working capital 172.58 434.63 2028.91 2683.44 2783.4 2962.53 3131.56 3234.98
Amount of profit 2.17 5.04 20.06 45.45 35.61 54.92 43.99 41.09
Source: Compiled from Various issues of Statistical Abstract of Punjab and www.agribankpunjab.org

Agricultural Development Bank PSCADB are unstable
during the study period (Table 2). These were `375.16
Crores in 1999.2000 and `451.37 crores in 2010-11 which
shows only 20 percent increase during the study period.
The percentage of normal farm sector Loans reduced
from 15.14 percent in 1999-2000 to 0.01 percent in 2010-

Table 2: Category-wise growth of loans and advances in
The PSCADBank , 1999-2000 to 2010-11

(`Crores)
Year Normal

Farm Sector
Loans

Schematic
Farm
Sector
Loans

Non-Farm
Sector
Loans

Total
Loans

1999-00 56.81 274.55 43.8 375.16
(15.14) (73.18) (11.68)

2000-01 27.41 258.34 29.01 314.76
(8.71) (82.08) (9.21)

2001-02 0.82 298.08 23.96 323.66
(0.26) (92.34) (7.40)

2002-03 0.94 303.41 23.99 328.34
(0.29) (92.41) (7.30)

2003-04 0.73 430.69 26.37 457.79
(0.15) (94.09) (5.76)

2004-05 0.9 687.16 36.95 725.01
(0.12) (94.78) (5.10)

2005-06 0.61 523.09 25.09 548.79
(0.11) (95.32) (4.57)

2006-07 0.22 363.37 14.49 378.08
(0.06) (96.11) (3.83)

2007-08 0.12 243.84 9.5 253.46
(0.05) (96.20) (3.75)

2008-09 0.15 314.23 8.55 322.93
(0.05) (97.31) (2.64)

2009-10 0.05 420.12 9.3 429.47
(0.04) (97.80) (2.17)

2010-11 0.04 440.76 10.57 451.37
(0.01) (98.00) (2.00)

Mean 7.4 379.8 21.8 409.07
S.D 17.39 129.45 11.56 128.5
C.V. (Percent) 235 34.08 53.03 31.3
G.R  (Percent) -43.40 2.86 -13.02 0.94
Source: Rajni and Dhaliwal, 2013
Figures in parentheses are percentage of total loans.

11 out of total loans. The percentage of Schematic farm
sector loans increased from 73.18 percent in 1999-2000
to 98 percent in 2010-11. The percentage of Non farm
Sector loans also reduced from 11.68 percent in 1999-
2000 to 2.00 percent in 2010-11 and registered Negative
growth rate in Non-farm sector advances (13.02) and in
normal farm sector advances which is 43.40 and positive
growth is registered in schematic farm sector (2.86).
The overall growth rate of total advances is .94.
Coefficient of variation in Normal farm Sector loans in
highest (C.V = 235.56) followed by Non form sector
advances (C.V. = 53.03) and Schematic form sector
advances (C.V.= 34.08). Inconsistency in total loans and
advances is registered (C.V. = 31.30).

In their study Rajni and Dhaliwal (2013) depicted
that the purpose wise farm sector advances of Punjab
State Cooperative Agricultural Development Bank which
are divided into seven purposes that is, installation of tube

Table 3: Statement showing growth of loan disbursed,
total collections and loans outstanding of PSCADB in
Punjab, 1999-2000 to 2010-11

(` Crores)
Year LD TC LO Percentage increase/decrease

over 1999-00=100
LD TC LO

1999-00 375.16 168.86 1390.15 100 100 100
2000-01 314.76 242.22 1462.69 84 143 105
2001-02 323.66 262.92 1523.44 86 156 110
2002-03 328.34 281.95 1569.83 88 167 113
2003-04 457.79 365.06 1662.56 122 216 120
2004-05 725.01 495.9 1891.68 193 293 136
2005-06 548.79 382.48 2057.5 146 227 148
2006-07 378.08 315.57 2070.5 101 187 149
2007-08 253.46 341.26 1982.69 68 202 143
2008-09 322.93 318.51 1987.11 86 189 143
2009-10 429.47 368.29 2048.3 114 218 147
2010-11 451.37 431.15 2068.53 120 255 149
Mean 409.07 331.18 1809.58
S.D 122.6 83.73 254.79
C.V 29.97 25.28 14.08
G.R 0.94 5.64 3.98
Source: Annual reports of Punjab State Co-operative Agricultural
Development Bank from 1999-00 to 2010-11
LD: Loans Disbursed, TC:Total Collection LO: Loans outstanding

Kaur and Mavi: Farmers’ suicides in Punjab-Problems and possible solutions
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wells, Purchase of tractors, other Development purposes,
agriculture implements, cattle shed, Purchase of land and
redemption of mortgaged land (Table 3). Out of all
purposes percentage of other development purpose such
as land leveling, horticulture, dairy, poultry etc is
maximum i.e. 62.5 percent in 1999-2000 increased to 92
percent in the year 2010-11 Total Farm Sector advances
which were Rs. 331.36 crores in 1999-2000 to Rs 440.81
crores in the year 2010-11 which shows increase of 33
percent in farm sector advances. The share of advances
for redemption of Mortgaged land is minimum i.e. 0.2
percent in 1999-2000 and reduced to 0.01 percent in
2010-11. Negative growth rate of 11.53, 16.63, 2.81,
9.57, and 24.64 in registered in installation of tubewells,
purchase of tractors, agricultural implements, Cattle shed
and redemption of mortgaged land, respectively. The
positive growth rate of 4.87 and 12.53 percent is registered
in other development purpose and purposes of land
respectively during the study period. A study conducted
by Anupama et al. (2015) in a research project “Credit
among Farmers and Agriculture Labourers in Punjab”
funded by Indian Council of Social Services Research in
their districts of Punjab in the year 2014-15 showed
shocking trends. Institutional and non-institutional sources
show different trends for different farm categories (Table

Table 4: Category wise percentage of loan distributed
to the farm, 2014-15
Category Institutional

sources
Non-institutional sources

Marginal 60.55 39.45
Small 70.30 29.70
Semi medium 77.96 22.04
Medium 85.53 14.47
Large 91.84 8.16
Source: Singh (2016)

4).  For marginal, small, semi-medium, medium and large
farmers who took loan from institutional sources are

Table 5: Institution wise distribution of loan to farmers
Category Perc cent of Farmers
Institutional sources
1.Commercial banks 56.68
2.Cooperative societies/banks 15.74
3.Regional Rural Banks 1.5
4. Land Development Bank 1.35
Non-institutional sources
1.Arhtias 15.23
2. Money lenders 5.86
3. Relatives & friends 2.35
4. Large farmers 0.75
5.Shop keepers 0.54
Source: Singh (2016)

Table 6: Purpose-wise use of loan by the farmers
Purpose Loan spent (Per cent)
Agriculture inputs, purchase of
machinery and payment of rent for
leased in land

74

Domestic needs 7
Construction of home 6
Marriages and other social
functions

8

Education for children 3
Medical facility 2
Source: Survey Based, 2015

60.55, 70.30, 77.96, 85.53 and 91.84 per cent respectively
and for non-institutional sources, it is 39.45, 29.70, 22.04,
14.47 and 8.16 per cent respectively. It is clear from the
trend that even if a large portion of credit/loan is from
institutional sources, but still as farm size increases their
approach for institutional source credit also increases and
as farm size decrease, their dependence on non-
institutional source increases even if they charge more
interest rate.

The results presented in Table 5 exhibited the reason
behind this might be the mortgage of land to the
institutional sources (Singh, 2016). Similarly, commercial
banks’ share for loan in the category of institutional

Table 7: Rate of interest charged on loan from farmers
by different sources
Percentage
of loan

Rate of interest  (Percent)

75 1-14
21 >15
4 Free (from relatives and friends)
Source: Survey based (2015)

sources is the highest (56.68 percent) and this share in
non-institutional source category is the highest by arhtias
(15.23 percent).

To study the purpose of taking loan, four villages,
two each from Moga and Patiala district of Punjab were
selected. The result revealed that 74 percent loan was
taken for agriculture inputs, purchase of machinery and
payment of rent for leased in land, 7 percent was used
for domestic needs, 6 percent was for construction of
home and 8 percent for marriages and other social
functions which clearly denies the rumors that farmers
spend the loan on construction of home and marriages,
etc. and not use it for agricultural purposes (Table 6).

A large amount of loan (75 percent) is on 1-14
percent of interest rate which clearly indicates that a large

amount of loan is taken from institutional sources. But
from field survey, it comes out that due to central
government policies; agriculture becomes an occupation
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of loss which makes farmers incapable of returning the
loan and burden of loan increases gradually.  Even if only
21 percent of loan is on 15 percent or more rate of interest,
farmers are not able to return the amount as this burden
is more on small farm categories (Table7). This study
indicates that burden of loan on farmers and agricultural
labourers lead them towards suicide. When they found
no way for repayment of loan, the only way they found
is suicide. But suicide is not going to diminish the problems
of life rather amplify.
Suggestions to stop farmers’ suicides

Multiple approaches need to be followed to
overcome the problem of farmers’ suicides because it
has great impact on our society. Some of the possible
suggestions can be:

• To sustain the family of the deceased all the
financial help should be provided on fixed deposit in the
bank with quality payment of interest on regular basis.

• A comprehensive agricultural insurance scheme
should be launched specially to cover cash crops like
cotton, sugarcane etc. Strict action should be taken
against suppliers and manufacture of substandard
pesticides.
• The suppliers of inferior seeds must be punished and

their license should be cancelled.
• Integrated pest management should be promoted

among farmers.
• Bio diversity in production must be maintained to

reduce vulnerability to climate.
• Organic farming should be promoted to avoid or

minimize the cost of pesticides and fertilizers.
• Institutional credit system to the farmers must be

simplified.
• Money lenders charging exorbitant rate of interest

must be punished.
• Gram panchayats should evolve a mechanism to

identity the indebted and suicide prone farmer and
help them to overcome the crises.

• Extension agencies with a vision of eco-friendly
sustainable development should guide the farmer to
make efficient use of various inputs.

• The role of commission agents, traders and
intermediaries should be minimized to facilitate the
farmers to fetch maximum price of their produce.

• Agricultural policy needs to shift from its current
bias of corporate first to farmers first.

• The stage govt. should adopt self-help group strategy
to provide low cost credit to small and marginal
farmers, most of whom largely depends upon arhtias
and commission agents for credit needs (Thind, 2002)
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ABSTRACT
Suicide is caused by many factors and there is empirical evidence to believe that this phenomenon could be a contagion
in India, where farmers are committing copycat suicides. Rising farmer suicides on erratic monsoon, outstanding loans,
rising debt, low crop yield, poor procurement rate of crops and successive crop failure. According to the IB, the main
reason of farmers’ suicides can be attributed to both natural and manmade factors. While natural factors like uneven rains,
hailstorm, drought and floods adversely affect crop yield, the manmade factors, i.e. pricing policies and inadequate
marketing facilities result in post-yield losses. Consequences of rural indebtedness are disastrous. Economically, rural
indebtedness has resulted in the extreme poverty of the farmers (esp. marginal and small farmers) The all-India report
titled ‘Spate of Cases of Suicide by Farmers’ emphasizes how government relief packages are of limited use as they do not
address the plight of farmers who borrow from private moneylenders. Whether the environment is favourable or unfavourable,
farmers always faces losses. Due to continuation of this condition and failure on state and central government in taking
effective measures to protect and help to farmers to overcome on this barriers. Most of them became bankrupt and burden
of heavy repayment of Debts and other family responsibilities forces them to commit suicides. It also suggests creation of
alternative source of income for farmers by way of non-farming activities like dairy, poultry, fisheries etc.
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INTRODUCTION
Agriculture is the largest economic sector and plays

a significant role in the overall socio economic
development of India. More than 80 per cent of the
farmers working in this sector are marginal and small
scale farmer (Kapoor et al., 2007). They depend on loan
from private money lenders or from financial institutions
for the cultivation of their land. They depend on
agricultural income for their family expenses, education
and marriage of the children. The agriculture in India is
in crises and farmers of various states. According to
Union Finance Minister the GDP from agriculture,
forestry and fishing for the year 2015-16 was 13.7 per
cent. The rainfall in India is unpredictable. Failure of

monsoon results in the failure of crops. The increasing
costs of production and the falling farm prices that go
hand in hand with globalization, combined with the decline
in farm credit is putting an unbearable debt burden on
farmers. This is the burden that is pushing farmers to
suicide. Due to which Indian agriculture is termed as
‘Gamble of Monsoon’.

The farmer suicide outbreak in India is alarming.
Suicide is caused by many factors and there is empirical
evidence to believe that this phenomenon could be a
contagion in India, where farmers are committing copycat
suicides. Rising farmer suicides on erratic monsoon,
outstanding loans, rising debt, low crop yield, poor
procurement rate of crops and successive crop failure.
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According to the IB, the main reason of farmers’ suicides
can be attributed to both natural and manmade factors.
While natural factors like uneven rains, hailstorm, drought
and floods adversely affect crop yield, the manmade
factors, i.e. pricing policies and inadequate marketing
facilities result in post-yield losses. Most of them became
bankrupt and burden of heavy repayment of Debts and
other family responsibilities forces them to commit
suicides. the specific objectives of the present study werre:
i. to study the gender wise suicides of farmers in India,
ii. to identify the reason for farmers suicide, and
iii. to give remedies for farmers suicides

METHODOLOGY
For this research paper most of the data is collected

by using secondary sources like Data & records available
with NCRB Reports, Magazines, Journals, data published
in various National and Vernacular newspapers,
Government websites.
RESULTSAND DISCUSSION

The perusal of Table 1 shows that in gender wise
suicides of farmers in India, found that over the period
of time gender wise suicides as compare with total  male
and females is of 12374,49441 respectively. In concern
with male 77.38 per cent of farmers have suicide and of
females 22.62 per cent, this shows over a period of time
male farmers suicides are more compare females (Dutta
and Ambarish, 2001).

Table 1: Gender wise suicides of farmers in India
Years Male Female Total numbers of

persons
Percent

Male Female
1995 8295 2425 10720 77.38 22.62
1996 10897 2832 13729 79.37 20.63
1997 11229 2393 13622 82.43 17.57
1998 12986 3029 16015 81.09 18.91
1999 13278 2804 16082 82.56 17.44
2000 13501 3102 16603 81.32 18.68
2001 13829 2586 16415 84.25 15.75
2002 15308 2663 17971 85.18 14.82
2003 14680 2463 17143 85.63 14.37
2004 15929 2312 18241 87.33 12.67
2005 14973 2158 17131 87.4 12.6
2006 14664 2396 17060 85.96 14.04
2007 14509 2123 16632 87.24 12.76
2008 14145 2051 16196 87.34 12.66
2009 14951 2417 17368 86.08 13.92
2010 13592 2372 15964 85.14 14.86
2011 12071 1956 14027 86.06 13.94
2012 11951 1803 13754 86.89 13.11
2013 11023 1827 12850 85.78 14.22
2014 11356 1832 13188 86.11 13.89
2015 12374 1897 14271 86.71 13.29
Total 275541 49441 324982 77.38 22.62
Source: National Crime Records Bureau, 2016

Table 2: Farmer suicides as a per cent of total suicides
in top 10 states in India during 2014
State Farmer suicides as per cent of total suicides
Maharashtra 23.5
Andhra Pradesh 18.1
Uttar Pradesh 16.8
Karnataka 14.7
Kerala 12.7
Madhya Pradesh 12.0
Assam 10.5
Sikkim 10.5
Haryana 9.8
Jharkhand 9.0
Source: National Crime Records Bureau, 2014

The data presented in Table 2 shows the Maharashtra
had highest percentage of farmers’ suicides for the period
2014, which is  of (23.50 per cent) fallowed by Andhra

Pradesh(18.10 per cent), Uttar Pradesh (16.80 per cent)
and of least farmer suicide state is Jharkhand (9 per cent)
(Burmesh and Kamal, 2003).

Causes of Farmers suicides in India
Analysis and interpretation of above data shows that

the farmers’ suicide in India for the above mentioned
period considerably increased. According to the expert
in the field of agriculture, farmers’ suicides in India for
the same period are world’s highest. Analysis of above
data focused on following reasons of farmer’s suicide.
Primary Causes of Farmer’s Suicide in Indian
Context
Financial reasons: As an agrarian economy more the
60 per cent population of India depends on agriculture
and its allied activities. But for the successful running of
agriculture and its allied activities requires capital. More
Than 80 per cent of the Indian farmers are marginal land
owners and they are economically poor. So they are facing
economical problems for successful running of
agricultural activities. At the same time nationalize banks
are not willing to lend funds to farmers as there is no
surety to return it. Even the private money lenders don’t
lend funds to them as they don’t have any mortgage
except their land. Even they lends funds to farmers they
charges high rate or compound rate of interest. In
addition to this, the farmers has their family responsibilities
like education, marriages and health provisions of their
family members and children, which requires huge money
(Mishra, 2014).
Natural Calamities: In addition to economical reasons
natural calamities are also responsible for farmer’s
suicides. The effective agricultural production is mostly
depends on favourable weather condition. Due to the
global warming, deforestation and other manmade reasons
natural condition has become more worsen and like heavy
raining, floods, droughts, delay in raining, heavy cyclones,
and manmade reason like reduction in subsidies, fire,
accidents and so on, farmers are not able to take qualitative
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and quantitative production from their farm.
Increase in cost of production: In addition to the above
reasons increase in cost of production also forces to the
farmers to commit suicide. Agriculture sector in India
requires huge manpower for ploughing, digging, soil
maintenance etc., for insecticides, pesticides, cutting,
transportation and selling of products requires funds. In
addition to this hybrid seeds are also requires for good
quality & quantity of product, which are very costly and
not affordable to marginal and poor farmers of India.

Illiteracy, Traditions & Culture: In addition to
above factors Illiteracy, Tradition and Culture also forces
to farmers to commit suicide. Due to illiteracy and
inadequate knowledge, farmers do not believe in
importance of education. Lack of education skills their
decision making skills. Lack of money and perception
capacity, they turn to rights and rituals of orthodox and
other religious activities which again requires more
money. And sometimes, to perform these activities they
use to take heavy loans from private money lenders with
high rate of interest. In addition to this, a marriage of
daughters, farmers requires to give huge fund and gold
to their son in law (Known as ‘Hunda’). If the farmers
fails to perform all these traditions and cultural activities
they become frustrate and turn towards suicide.
Indebtedness in Rural India

Indebtedness has been highlighted as the prime cause
of farmer suicide in most relevant policy reports that have
seriously studied this issue.

The results presented in 3  clearly show that, the
reason for farmers suicide in India as 2014 the main reason
is failure of crop which is of 16.81 per cent ,followed by
other reasons chit fund (15.04 per cent),family problems
(13.27 per cent),chronic illness (9.73 per cent )various
reasons have been offered to explain why farmers commit
suicide in India (Nagaraj, 2008).

Table 3: Reasons for farmer's suicide in India
Reasons for  farmers suicides
(2014)

Per cent of suicide

Failure of crops 16.81
Other reasons (e.g. Chit fund) 15.04
Family problems with spouse, others 13.27
Chronic illness 9.73
Marriage of daughters 5.31
Political affiliation 4.42
Property disputes 2.65
Debt burden 2.65
Price crash 2.65
Borrowing too much (e.g. for house
construction) 2.65

Source: National Crime Records Bureau, 2014

Consequences of farmer’s suicide
Financial Help: to avoid farmer’s suicide Government
of India and concern state governments must give

subsidies to the farmers. While delivering these subsidies
preference must be given to marginal and small farmers.
Effective loan schemes: The government should
establish special system while providing loan to farmers.
Every Nationalize and co-operative bank including
Agriculture co-operative credit societies must setup this
system in their banks to provide loan to the farmers on
time and as per their requirements. At the same time loans
should be provided at low rate of interest. So that farmers
should not be exploited and not discriminated by private
moneylenders and creditors.
Irrigation facilities: Indian farmers facing problems of
irrigation. Geographical condition in India is varied for
every region. Some regions facing problem of heavy
rainfall and some regions are comes under drought prone
area. Due to failure of water management heavy rainfall
area and drought prone area also facing problems of
irrigation in rainy as well as off rain season like summer.
Indian agriculture policy makers intentionally neglected
this important fact. Farmers in India are using traditional
methods for irrigation, which consumes more water than
actually requirements and farmers don’t get water for
irrigation as per their requirements in off rain seasons &
in droughts. So, methods like Drip irrigation must be used
to overcome on saving & fulfilment of required water
for agricultural productions (Yashada, 2006).
Other Remedies: In addition to above measures
Government of India and all concern state governments
must help to farmers for development of allied activities
of Agriculture and support for farmers oriented small scale
and agri products industries. This helps to increase
standard of living, solve financial problems and fulfil their
basic, safety and prestigious needs.
Recommendations to Stop Farmers Suicides
 Organic farming should be promoted to avoid or

minimize the cost of pesticides and fertilizers.
 Biodiversity must be the basis of production to reduce

vulnerability to climate and markets.
 Institutionalized Credit System to the farmers must

be simplified.
  Moneylenders charging the exorbitant rate of interest

must be punished.
 Gram Panchayats should evolve a mechanism to

identify the indebted and suicide prone farmers and
help them to overcome the crisis.

CONCLUSIONS
In India farmer’s suicide rising over the years, so

as an agrarian economy we need to control the suicide
due to various reasons. Institutional support has to needed
to overcome helpful remedy for farmer’s suicide
(Muzaffar, 2005). Government has to make congenial
condition for small and marginal farmer’s timely and

Ramesh et al.: Farmer suicides on rise in India: Causes and consequences
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adequate support by way of credit to farmers with
focusing small and marginal farmers to have them modern
equipment for improved agricultural productivity. To issue
Kisan credit card to all the eligible farmers to have them
access to get short, medium and long term loan from all
banks. By encourage the farmers to adopt allied activities
like dairy, fishery, poultry etc. with farming activities.
Diversification/crop rotation in agricultural production in
changed scenario. Adoption of upgraded technology
inputs along with provision of infrastructure inputs like
power at subsidized cost, supply of inputs like seeds,
fertilizers, tractors and credit provision through all
nationalized banks.
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ABSTRACT
Farmer suicides have become a matter of serious concern for Indian agriculture. Indian agriculture has come a long way
in terms of production, infrastructure and technology since independence but this development is not reflected in the
living standard of a majority of Indian farmers. Indian peasantry faces extreme poverty and severe financial crisis which
forces them to end their life as a last resort to escape their situation. The suicide rate has more or less increased in a
majority of Indian states showing the vulnerable condition of Indian farmers. The study of compound growth rate of farmer
suicides over the past 12 years based on secondary data from the reports of National Crime Records Bureau shows a
declining trend at all India level but the number of farm suicides is alarmingly high for the entire decade. Poverty is one
of the prime factor for farm suicide which is proved by the positive correlation it bears to the suicide rate in the country.
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INTRODUCTION
The term suicide refers to willfully ending one’s

own life which is a varied and complicated phenomenon
attributed to personal, neurobiological disorders or even
socio-economic factors. According to a World Health
Organisation (WHO) report on mental health about
800,000 people commit suicide worldwide every year,
of which Indians constitute about 135,000 (17 per cent),
a nation which inhabits around 17.5 per cent of the world
population. The age standardized suicide rate in India is
16.4 per 100,000 for women (6th highest in the world)
and 25.8 for men (ranking 22th) (Suicide Prevention
(SUPRE), WHO, 2012). Suicides are totally an individual
phenomenon but sometimes a particular sub-group of
population seems more vulnerable to taking this step. This
relatively higher incidence of suicides among a particular
sub-group of population like farmers, students’ etc. needs
to be identified with socio-economic risk factors prevalent
in society and being faced by them (Mishra, 2014).

The Indian economy is a fast growing economy
which registered a growth rate of 7.3 per cent in 2015
(www.ibef.org). The share of agriculture is declining as

a percentage of GDP compared to manufacturing and
industries sector, which is a sign of development but also
has a disadvantage to people employed in agriculture as
they constitute a major proportion of Indian population.
This renders a fall in the income of the farm sector
relatively at individual level. Indian peasantry accounting
60 per cent of Indian population which is responsible for
nurturing the population of the country for years, currently
itself faces the risk of maintaining their well-being and
livelihood prosperity due to globalization and shift from
primary to other sectors of economy.

India has come a long way from being a foodgrain
importing country to being self-sufficient in foodgrain
production. Technological advancements, improved
varieties of crops, better agro-chemicals mark Indian
agriculture. Behind all the growth and development lies
the stark reality faced by Indian farmers of extreme
poverty and huge indebtedness. A range of factors like
declining land productivity, fragmented holdings,
decreasing market prices, increased disease and pest
attack, huge indebtedness, increasing input prices,
inadequate infrastructural facilities for marketing and
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storage contribute to the increasing epidemic of farmer
suicides in India (Mishra, 2007).

According to the NCRB (2014) a total of 5,650
farmers committed suicides during 2014, which accounts
for 4.3 per cent of total suicides in the country. Out of
the total farm suicides, 5178 male and 472 female farmers
have committed suicide, accounting for 91.6 per cent
and 8.4 per cent of total farmers’ suicides. Maharashtra
reported the maximum farm suicide cases of 2,568
farmers’ followed by 898 suicides in Telangana, 826
suicides in Madhya Pradesh, 443 suicides in Chhattisgarh
and 321 in Karnataka. These 5 States together accounted
for 89.5 per cent of the total farmer suicides (5,056 out
of 5,650) reported in the country during 2014.

Over the years various insurance schemes,
subsidies, loan facilities have been brought in by the
Government to help the peasants but none has been able
to alleviate the condition of the Indian farmer. The poor
and helpless condition of the farmer in years of crop
failure or reduced market prices comes forth in the form
of massive suicide numbers by the farmers. The farmers
have huge debts which due to reduced prices for their
produce or failure of crop due to weather they fail to
repay and as an extreme measure end their lives.

This paper attempts to find out the incidence of
suicides at state level by working out the compound annual
growth rate of suicides over the years and finding out
does poverty bear a relation to the suicide rate.
METHODOLOGY

The secondary data available on farmers’ suicide is
used to work out the compound annual growth rate of
farmer suicide over past 12 years. The secondary source
of data used is the annual publication “Accidental Deaths
and Suicides in India’’ published by National Crime
Records Bureau (NCRB), Ministry of Home Affairs,
Government of India. The data on poverty estimates has
been taken from the official website www.data.gov.in.
For the intermediate years the data has been interpolated
for poverty estimates. The compound annual growth rate
of suicides for 12 years (2003-2014) has been worked
out by using the following formula:
CAGR= (Last year value/First year value)1/n-1-1

Where,
CAGR= Compound annual growth rate
 n= Number of years
To study the relation between farmer suicides and

poverty Pearson correlation coefficient has been used:
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Where,
 r = Correlation coefficient

n = Mumber of pairs of observations
X = Farmer suicides
Y = Poverty rate

RESULTSAND DISCUSSION
In the past decade about 187,669 farmers ended

their lives in the country. Table 1 indicates that farmer
suicides at all India level show a declining growth rate (-
2.94)1 as total number has declined from 17,164 in 2003
to 12,360 in 2014 but yet the number is significantly high.
The table shows that farmer suicides have been steady
over the years and above 10,000 for the entire decade
which reveals the extreme pressure faced by Indian
farmers that leads them to resort to the last measure of
ending their lives. Andhra Pradesh and Maharashtra show
an increasing trend of suicides over the 12 years of study
where in Andhra Pradesh suicides have increased from
1800 to 1979 with a growth rate of 0.866. Maharashtra
has 0.390 growth rate of suicides but accounts for the
maximum number of farm suicides in the country ranging
from 3836 in 2003 to 4004 in 2014 which is alarmingly
high. Though some other states also show positive growth
rate but number of farmer suicides is comparatively lower.

Table 2 represents the top 5 states that account for
maximum number of farmer suicides in the country.
These 5 states namelyMaharashtra, Andhra Pradesh,
Karnataka, Madhya Pradesh and Chhattisgarh are referred
to as “suicide belt” due to large number of farmer suicides.
Maharashtra ranks first in the country as maximum
number of farmer suicides are reported from the state.
In past 12 years around 44,688 farmers have ended their
lives in Maharashtra followed by Andhra Pradesh with
27,175 farmer suicides, Karnataka with 23,129 farmer
suicides, Madhya Pradesh having 15,766 farmer suicides
and Chhattisgarh with 12,409 farmer suicides.
Maharashtra and Andhra Pradesh show a positive growth
rate but the other 3 states show a declining trend in suicide
rate viz. -10.7 in Karnataka, -1.690 in Madhya Pradesh
and -3.087 in Chhattisgarh. Apart from the major five
states Tamil Nadu also has high number of farm suicide
cases.

The perusal of Table 3 and 4 show the compound
growth rate of male and female farmer suicides over the
years, respectively. In both cases there is a declining
growth rate over the years for male farmers (-2.692)
and for female farmers (-4.578). The number of male
suicides is considerably high as compared to female
suicides where male suicides are above 10,000 for all the
years, female suicides range from 1000-2000.  Out of
the total farmer suicides in the country the majority number
is accounted by the male farmers.

The perusal of Table 5 shows that poverty and farm
suicide rate share near perfect correlation of 0.91 at all
India level which means that poverty is highly correlated
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to suicides implying that increase in poverty would lead
to an increase in farm suicide rate. Indebtedness has been
quoted by NCRB in its report of 2014 as the prime cause
for farmer suicides in India which represents the poor
condition of Indian farmers. States like Maharashtra,
Andhra Pradesh, Madhya Pradesh and Chhattisgarh
shows a positive correlation between poverty and farm
suicides where only Maharashtra and Chhattisgarh show
a significant positive relation. This indicates that in these
states poverty plays a major role in farm suicides whereas
in remaining states factors other than poverty are likely
to impact the farm suicide rate.
CONCLUSIONS

Indian agriculture is prospering and tremendous
production in agricultural products is being attained but
the one who sustains the production is not reaping the
fruits of his hard work adequately. Behind all the growth

and development the dark side of Indian agriculture
remains that farmer is left to fight his fate surrounded by
inadequate resources to meet his needs. Though the
farmer suicides show a declining growth rate at the
country level but number of suicides still ranges high
above 10,000 each year. In states like Maharashtra, Andhra
Pradesh, Madhya Pradesh, Karnataka and Chhattisgarh
every year alarming of farmer suicides are reported.
Poverty can be quoted as one of the prime factors for
these massive suicide numbers. The farmers of the
country face extremely vulnerable situation during years
of crop failure and inadequate market prices which brings
them under huge financial burden to meet their immediate
necessary commitments. Unable to meet up to these
commitments and no sources to rely upon farmers end
up their lives assuming it to be the only solution. In order
to bring about a decline in the suicide numbers

Table 1: Number of farmer suicides in India and growth rate from 2003 to 2014
States/UT Total Farmer Suicides

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 CAGR
Andhra Pradesh 1800 2666 2490 2607 1797 2105 2414 2525 2206 2572 2014 1979 0.866
Arunachal Pradesh 11 20 25 4 15 12 12 18 13 11 37 3 -11.141
Assam 187 331 299 322 278 197 341 369 312 344 305 59 -9.956
Bihar 46 23 39 46 86 67 112 95 83 68 127 10 -12.954
Chhattisgarh 1066 1395 1412 1483 1593 1773 1802 1126 0 4 0 755 -3.087
Goa 18 8 11 5 0 6 4 15 1 1 1 0 -100
Gujarat 581 523 615 487 317 526 588 523 578 564 582 600 0.293
Haryana 207 160 140 190 179 150 230 297 384 276 374 119 -4.908
HP 34 52 20 22 15 188 24 61 46 29 33 63 5.767
J&K 8 1 2 34 33 6 8 18 14 10 18 37 14.938
Jharkhand 21 21 124 103 113 71 164 173 94 119 142 4 -13.994
Karnataka 2678 1963 1883 1720 2135 1737 2282 2585 2100 1875 1403 768 -10.734
Kerala 1583 903 1118 1124 1232 820 896 895 830 1081 972 807 -5.941
Madhya Pradesh 1445 1638 1248 1375 1263 1379 1395 1237 1326 1172 1090 1198 -1.69
Maharashtra 3836 4147 3926 4453 4238 3802 2872 3141 3337 3786 3146 4004 0.39
Manipur 4 2 2 0 0 2 1 4 0 0 1 0 -100
Meghalaya 4 11 4 3 18 9 21 16 22 10 5 2 -6.107
Mizoram 0 2 0 1 0 0 38 5 14 10 6 5 -
Nagaland 0 0 0 2 0 2 1 0 2 9 2 0 -
Orissa 365 379 254 283 240 260 154 162 144 146 150 102 -10.944
Punjab 26 74 47 85 88 66 97 80 98 75 83 64 8.534
Rajasthan 636 749 461 395 618 796 851 390 268 270 292 373 -4.735
Sikkim 31 49 41 35 21 60 23 19 12 19 35 35 1.109
Tamil Nadu 1052 1599 1255 426 484 512 1060 541 623 499 105 895 -1.459
Tripura 4 15 29 7 0 50 45 58 20 18 56 32 20.809
UP 387 496 522 411 486 745 656 548 645 745 750 192 -6.173
Uttaranchal 41 22 24 51 28 28 30 39 25 14 15 0 -100
West Bengal 1036 822 965 1189 1102 759 1054 993 807 NR 0 230 -12.787
Andaman & Nicobar 1 3 8 6 16 23 19 8 0 0 5 8 20.809
Chandigarh 2 0 0 1 0 0 0 0 0 0 0 0 -100
D&N Haveli 23 7 13 12 17 12 15 10 13 6 15 0 -100
Daman & Diu 0 2 0 0 0 0 0 0 0 0 0 0 -
Delhi 8 13 7 3 23 16 5 9 10 21 8 0 -100
Lakshadweep 0 0 0 0 0 0 0 0 0 0 0 0 -
Pondicherry 23 145 147 175 197 17 154 4 0 0 0 16 -3.245
All India 17164 18241 17131 17060 16632 16196 17368 15964 14027 13754 11772 12360 -2.941
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Government needs to intervene with suitable policies that
provide farmers with adequate remuneration during crop
failure in easy and user friendly manner.
REFERENCES
Mishra, S. 2007. Risks, farmers’ suicides and agrarian crisis

in India: Is there a way out. Working Paper 2007-014,
Indira Gandhi Institute of Development Research,
Mumbai

Mishra, S. 2014. Farmers’ suicides in India, 1995-2012:
Measurement and interpretation. Asia Research Centre,

Working Paper  62, London School of Economics, United
Kingdom

NCRB. 2014. Accidental deaths and suicides in India. 2003-
2014. National Crime Records Bureau, Ministry of Home
Affairs, Government of India, New Delhi

Suicide Prevention (SUPRE), WHO 2012
Webliography
www.data.gov.in
www.ibef.org/economy/indian-economy-overview

Table 3: Growth rate of farmer suicides in India (Male)
States/UT Total farmer suicides (Male)

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 CAGR
Andhra Pradesh 1442 2218 2017 2000 1508 1747 2016 2130 1822 2100 1554 1688 1.442
Arunachal Pradesh 10 16 18 4 14 12 12 18 12 11 32 3 -10.367
Assam 156 316 256 295 276 192 317 352 300 340 278 50 -9.827
Bihar 45 23 32 38 78 62 85 91 63 64 119 10 -12.78
Chhattisgarh 859 1213 1200 1212 1264 1491 1417 778 0 4 0 648 -2.53
Goa 17 7 10 5 0 6 4 15 1 1 1 0 -100
Gujarat 469 452 519 411 289 441 498 458 473 472 489 513 0.819
Haryana 192 144 128 181 179 150 225 281 350 251 336 119 -4.256
HP 29 43 20 22 14 150 24 59 42 27 32 59 6.67
J&K 5 1 1 30 31 4 8 16 11 10 18 32 18.383
Jharkhand 21 21 124 103 101 64 159 150 90 93 135 4 -13.994
Karnataka 2326 1706 1663 1450 1772 1439 1915 2128 1694 1516 1232 714 -10.18
Kerala 1520 860 1073 1028 1158 768 820 797 732 982 882 675 -7.114
Madhya Pradesh 1103 1347 1055 1178 1065 1172 1120 973 1132 1038 997 992 -0.96
Maharashtra 3381 3799 3638 4111 3968 3573 2692 2947 3093 3483 3020 3726 0.887
Manipur 4 2 2 0 0 2 0 0 0 0 1 0 -100
Meghalaya 4 11 4 3 14 9 16 15 16 9 4 2 -6.107
Mizoram 0 2 0 1 0 0 33 5 13 9 6 4 -
Nagaland 0 0 0 1 0 2 0 0 2 8 2 0 -
Orissa 324 299 204 241 170 245 143 145 138 121 143 98 -10.301
Punjab 25 73 47 85 86 66 93 80 94 75 83 61 8.447
Rajasthan 562 675 436 356 589 695 775 351 224 242 267 357 -4.041
Sikkim 20 30 34 27 15 49 14 19 7 10 21 33 4.658
Tamil Nadu 832 1297 1002 342 396 400 856 442 482 409 96 691 -1.674
Tripura 0 15 29 7 0 45 45 46 20 18 56 29 -
UP 341 401 422 346 389 616 524 432 553 619 644 165 -6.386
Uttaranchal 39 18 15 33 18 21 26 33 22 12 14 0 -100
West Bengal 920 797 853 963 878 660 929 800 662 NR 0 193 -13.235
Andaman & Nicobar 1 3 7 6 16 23 19 8 0 0 5 7 19.351
Chandigarh 2 0 0 1 0 0 0 0 0 0 0 0 -100
D&N Haveli 23 7 13 12 17 12 15 10 13 6 15 0 -100
Daman & Diu 0 2 0 0 0 0 0 0 0 0 0 0 -
Delhi 8 12 7 3 23 15 5 9 10 21 7 0 -100
Lakshadweep 0 0 0 0 0 0 0 0 0 0 0 0 -
Pondicherry 21 119 144 169 181 14 146 4 0 0 0 16 -2.442
All India 14701 15929 14973 14664 14509 14145 14951 13592 12071 11951 10489 10889 -2.692

Table 2: Top 5 states that account for maximum farmer suicides
States/UT Total number of farmer suicides in last 12  years CAGR
Maharashtra 44688 0.39
Andhra Pradesh 27175 0.866
Karnataka 23129 -10.734
Madhya Pradesh 15766 -1.69
Chhattisgarh 12409 -3.087
Tamil Nadu 9051 -1.459
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Table 5: Correlation between poverty and farm suicides
State Correlation State Correlation
Andhra Pradesh 0.219 Nagaland 0.365
Arunachal Pradesh 0.063 Andaman & Nicobar -0.478
Assam -0.21 Punjab -0.471
Bihar -0.094 Rajasthan 0.059
Chhattisgarh       0.927** Sikkim -0.088
Goa -0.049 Tamil Nadu 0.359
Gujarat -0.118 Tripura -0.406
Haryana -0.867 UP -0.466
HP -0.049 Uttaranchal -0.361
J&K -0.129 West Bengal 0.381
Jharkhand -0.564 Orissa 0.33
Karnataka -0.777 Chandigarh 0.201
Kerala 0.446 D&N Haveli 0.316
Madhya Pradesh 0.486 Daman & Diu 0.14
Maharashtra   0.755* Delhi 0.109
Manipur -0.064 Lakshadweep -
Meghalaya -0.137 Pondicherry 0.491
Mizoram 0.082 All India     0.917**

* and ** significant at 5 and 1 percent level

Table 4: Growth rate of farmer suicides in India (Female)
States/UT Total Farmer Suicides (Female)

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 CAGR
Andhra Pradesh 358 448 473 607 289 358 398 395 384 472 460 291 -1.866
Arunachal Pradesh 1 4 7 0 1 0 0 0 1 0 5 0 -100
Assam 31 15 43 27 2 5 24 17 12 4 27 9 -10.634
Bihar 1 0 7 8 8 5 27 4 20 4 8 0 -100
Chhattisgarh 207 182 212 271 329 282 385 348 0 0 0 107 -5.823
Goa 1 1 1 0 0 0 0 0 0 0 0 0 -100
Gujarat 112 71 96 76 28 85 90 65 105 92 93 87 -2.27
Haryana 15 16 12 9 0 0 5 16 34 25 38 0 -100
HP 5 9 0 0 1 38 0 2 4 2 1 4 -2.008
J&K 3 0 1 4 2 2 0 2 3 0 0 5 4.753
Jharkhand 0 0 0 0 12 7 5 23 4 26 7 0 -
Karnataka 352 257 220 270 363 298 367 457 406 359 171 54 -15.669
Kerala 63 43 45 96 74 52 76 98 98 99 90 132 6.955
Madhya Pradesh 342 291 193 197 198 207 275 264 194 134 93 206 -4.504
Maharashtra 455 348 288 342 270 229 180 194 244 303 126 278 -4.38
Manipur 0 0 0 0 0 0 1 4 0 0 0 0 -
Meghalaya 0 0 0 0 4 0 5 1 6 1 1 0 -
Mizoram 0 0 0 0 0 0 5 0 1 1 0 1 -
Nagaland 0 0 0 1 0 0 1 0 0 1 0 0 -
Orissa 41 80 50 42 70 15 11 17 6 25 7 4 -19.069
Punjab 1 1 0 0 2 0 4 0 4 0 0 3 10.503
Rajasthan 74 74 25 39 29 101 76 39 44 28 25 16 -12.997
Sikkim 11 19 7 8 6 11 9 0 5 9 14 2 -14.357
Tamil Nadu 220 302 253 84 88 112 204 99 141 90 9 204 -0.684
Tripura 4 0 0 0 0 5 0 12 0 0 0 3 -2.581
UP 46 95 100 65 97 129 132 116 92 126 106 27 -4.728
Uttaranchal 2 4 9 18 10 7 4 6 3 2 1 0 -100
West Bengal 116 25 112 226 224 99 125 193 145 NR 0 37 -9.867
Andaman & Nicobar 0 0 1 0 0 0 0 0 0 0 0 1 -
Chandigarh 0 0 0 0 0 0 0 0 0 0 0 0 -
D&N Haveli 0 0 0 0 0 0 0 0 0 0 0 0 -
Daman & Diu 0 0 0 0 0 0 0 0 0 0 0 0 -
Delhi 0 1 0 0 0 1 0 0 0 0 1 0 -
Lakshadweep 0 0 0 0 0 0 0 0 0 0 0 0 -
Pondicherry 2 26 3 6 16 3 8 0 0 0 0 0 -100
All India 2463 2312 2158 2396 2123 2051 2417 2372 1956 1803 1283 1471 -4.578
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ABSTRACT
The study utilizes both secondary and primary data; secondary data were collected from various govt. offices. For
primary data, random sampling technique was followed to select 64 farmers (32 beneficiaries farmers taking loan
through KCC, and 32 non-beneficiaries). Simple descriptive analytical tools and multiple linear regression analysis was
used to achieve the objective.It was found that, the Co-operative banks have shown a significant increase in issuing the
KCC while the participation of the Nationalized Banks was declining in the last two years. There was an increase in the
percent of the cards with respect to the total cards issued in the country from year 2006-07 to year 2012-13 . Paddy
(kharif) occupied 33.87 and 32.58 % per cent area to the gross cropped area followed by wheat (rabi) occupying 33.71
percent and 30.19 percent area to the gross cropped area on the beneficiaries and non-beneficiaries farms, respectively.
The average of costs and net returns of beneficiaries were 10.3 per cent and 16.6 per cent higher than the non-beneficiaries
for paddy crop and 6.2 per cent and 7.5 percent for wheat crop, respectively. KCC increased the net profit from wheat and
paddy by `2300 and `2664 per hectare respectively.
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INTRODUCTION

In Indian 1.21 billion populations is basically
considered to have agriculture based economy. More than
70 percent of India’s population is exclusively engaged
in agriculture (Population Census, 2011). But there is
continuous decline in the contribution of agriculture in
Gross Domestic Product (GDP) of the country. It has
fallen from about 30 percent in 1990-91 to 13.70 percent
in 2012-13 (Anonymous, 2013). With challenge of
feeding our vast population, growth in the agricultural
production and income can be arise from the two sources
viz: expansion of the land area that is put under agricultural
use and by more productive utilization of existing
cultivated land area.  However the first possibility appears
to be exhausted due to high population pressure and an
increasing demand of the land for non-agricultural
purposes .Thus, second possibility is assumed to be of
greater importance.

Indian agriculture is characterized by small and
marginal farm holdings with high rate of land
fragmentation. Out of 138 million farm holdings in the
country, 117 million are small and marginal holdings and
holds 44 per cent of the cultivated area (Anonymous,
2010).  Economies of scale doesn’t operate with small
holding size. Credit is one of the critical factors of
production in farming business in the absence of the
required money for investments, farmers adopt inefficient
methods of production and thus are trapped in poverty.
Credit is thus seems to be a powerful instrument in
increasing the agriculture production and improving the
standard of living of the rural population. However, the
income and productivity can be increased in farmers make
rational use of additional credit (Singh, 1973).

Since the nationalization of banks(1969), the
distribution of institutional credit for agriculture has
increased manifold in India, but a substantial number of
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farmers still rely on non-institutional sources of credit,
where the rate of interest are not only exorbitant but the
terms and conditions of the loan are also exploitative
(Ramachandran and Swaminathan, 2001 and Athreya et
al., 1990).  About 70-80 percent of the farmers are illiterate
and unaware about the various institutional sources for
farm credit; therefore, they always depend on non-
institutional sources of credit. Credit has gained a special
attention in terms of policy issues and institutional building
(Gadgil, 1994). About 9.55 per cent of marginal and 17.6
per cent of small farmers were reported to take
institutional credit while about 23 per cent of the large
farmers approach institutional credit (Anonymous. 2000-
01) indicating more approach of large farmers to
institutional credit than the small and marginal farmers.
Thus it can be said that the financial aid extended by the
different institutions for the weaker sections of the society
has only propaganda values but haven’t even touched
the fringe of the problems (Rao, 2003). The non-
institutional sources were mainly approached by the
farmers due to lack of security assets with them, frequent
credit needs, inadequate supply of institutional credit,
undue delays, sophisticated procedure and malpractices
adopted by institutional lending agencies (Singh, 1971;
Singh, 1973; Nahatkar et al., 2002, and Rao, 2003). Out
of 14 crore farm households only half the farm
households are covered under formal banking institutions
(NABARD, 2012-13).

 Keeping the weaknesses of the rural credit system
in view, Reserve Bank of India (RBI) had set up one man
high level committee (Shri R.V. Gupta) in December 1997.
The committee submitted its report in April 1998. The
findings of this committee’s report lead the RBI (in 1998)
to instruct all public sector banks, RRBs and co-operative
banks to introduce Kisan Credit Card scheme (KCCs) on
the line of the modal scheme formulated by the National
Bank of Agriculture and Rural Development (NABARD)
and in due course of time the KCC scheme was adopted
by all the directed agencies.

It was found that the credit receivers have higher
amount of potential yield than the credit non-receivers
and credit showed positive impact on increasing technical
efficiency (Kamaruzzaman et al., 2001). The Borrowers
also used higher amount of critical input which enabled
them to obtain higher yield from rice cultivation as
compared to their counterparts (Kumar, 2002).The
borrowings made by farmers helped them to make higher
investments on their farms and the credit advances made
for different purposes in the post-borrowing conditions
had directly/indirectly resulted in a significant increase in
the level of income and employment on different size
groups of farms (Singh et al., 2002) .The cost and return
analysis revealed that the cost of cultivation per hectare

and gross return and net return for all four major crops
(paddy, wheat, maize and potato) was higher for
beneficiary farmers due to application of highest amount
of input facilities by the borrowed money (Diwas, 2010).

The main objectives of the KCC scheme as per the
KCC report 2012 are to provide adequate, timely and
hassle free credit to the farmers, to meet short-term
production needs (working capital) for the entire year, to
meet the contingency expenditure (medical, education and
other needs), to prevent distress sale by the farmers, to
provide loans at minimum interest rate, to encourage
farmers to adopt the progressive farming practices, high
value inputs and initiation of effective and efficient
technology in agriculture, to stabilize farm incomes during
distress years and to support and stimulate primary
production of food and oilseeds crops.

KCC scheme  has  facilitated  the  availability  of
credit  in  time  and  has  simplified  the  procedure for
availing  loan  from  banks  to  a  large  extent  (Nahatkar
et al., 2002). Kisan Credit Card provides hassle free
access to institutional loans to farmers effectively which
resulted in increasing productivity of paddy crop (13.3
per cent) compared to the corresponding yield of non-
KCC holders, adequate application of comparatively higher
doses of inputs like fertilizers, manure, pesticide, labour,
irrigation waters, etc. by KCC farmers are contributing
factors for improvement of yield level (Patra, 2012).

There are various features of KCC Scheme; the
scheme is valid upto 3 to 5 years subject to annual
renewal. A card is provided under the scheme which
operates like a normal credit card but the debit balance in
the account should not be zero at any point of time. Only
one time documentation is required hence lowering the
cost. Revolving cash facility is provided and the
withdrawals are to be repaid within 12 months. . The
margin for crop loan is in-built in the scale of finance
(SOF) and the credit limits could be enhanced to take
care of increase in costs, change in cropping pattern etc.
Conversion/ rescheduled of loans is also permissible in
case of damage to crops due to natural calamities.
Postharvest loan is provided at same rate of crop loan
against a negotiable warehouse receipts for keeping their
produce in warehouses. 3 per cent interest subvention
on crop loans for the timely payees and no processing
fee up to `3 lakh loan amount. Credit balance in KCC-
cum-SB account is fetched with interest at saving bank
rate. Disbursement is through various delivery channels,
including ICT driven channels like ATM/ POS/ Mobile
handsets. KCC holders are also covered under Personal
Accident Insurance Scheme (PAIS) against accidental
death/permanent disability.

However it was also found that the cost as
percentage of loan amount was higher in borrowing from
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commercial banks than the co-operative banks (Jainuddin
et al., 2015).

In Udham Singh Nagar (Agriculture census 2005-
06) out of 103949 about 61.15 per cent of the operational
land holdings were up to 1.0 ha while only 7.39 per cent
were above 4.0 ha. About 78.73 per cent operational
holdings were small and marginal sized. Therefore, it
becomes a more difficult task to make agriculture a
profitable occupation. About 37.07 per cent of the total
workers are farmers in the district and 63.31 per cent of
the workers are engaged in the agricultural activities.
Therefore, this sector needs to command higher attention.
The profitability of a crop not only depends upon the
socioeconomic factors as well as on the quality seeds,
technologies, time of selling of the produce etc. Scientific
crop-planning has created an unprecedented upsurge in
the demand for various types of inputs of production;
this in turn created a heavy demand for credit. Credit can
not only increase the purchasing of better varieties of
seeds but can also enhance the technologies that are
adopted by farmers. Timely and adequate credit availability
is an important input for the crop production. Keeping
these in view, the study was conducted to evaluate the
impact of Kisan Credit Card on profitability of major crops
viz rice and wheat.
METHODOLOGY
Sampling Design and Nature of Data

Udham Singh Nagar was selected purposively, being
the highest producer of rice and wheat in Uttarakhand.
Out of seven developmental block of the district, two
blocks Jaspur and Kashipur were selected randomly for
the detailed study. For the selection of the villages, a list
of villages falling under both the blocks was prepared.
Out of 96 villages, Baxaura and Sarvakheda from Jaspur
and out of 73 villages, Kundeshwari and Gangapur gosai
from Kashipur blocks were selected randomly.

All the farmers from each village were divided into
two categories namely KCC beneficiaries and non-
beneficiaries on the basis of their assessment of loan
through KCC scheme. KCC beneficiaries termed as those
farmers who have taken credit under KCC scheme and
the farmers did not taken credit under KCC scheme
termed as non-beneficiaries.  Farmers from both the
categories were further divided into four groups i.e.
marginal, small, medium and large, two farmers from
each group were selected randomly. Thus, eight KCC
beneficiaries and non-beneficiaries were selected from
each village to constitute 32 KCC beneficiaries and equal
number of non-beneficiaries were selected.  Thus, overall
a sample of 64 farmers was obtained. Both primary
and secondary data were used for the study. Primary
data for the year 2014-15 was collected from the sample
farmers by personal interviews through pre-tested survey

schedule. Secondary data was collected from the different
Govt. offices as well as from different government
publications and websites.
Analytical Framework

Simple descriptive analytical tools were used and to
evaluate the impact of the scheme on profitability of major
crops, the crops that occupies the highest area and
commonly grown by all the sample farmers were
considered as major crops. The cost of cultivation and
return were then calculated to work out the net profit
earned by the respondents. To identify the factors
affecting the net profitability of the selected crops,
regression analysis method was used. Following
regression equation was hypothesized to be included.

Yij=0+1X1+2X2+ 3X3+4X4+5X5+6X6+7X7 +8X8 +
Ui
Where,

Yij = Net profit earned from ith crop by jth farmer (`/ha)
X1= age of the head of the family (years)
X2= family size (No.)
X3= year of schooling of head of family (years)
X4 = operational holding (ha)
X5 = expenditure on fertilizer (`/ha)
X6 = expenditure on seed (`/ha)
X7 = expenditure on labour (`/ha)
X8 = KCC (1, if beneficiary otherwise 0)
0  = intercept
s = regression coefficient
Ui = random variable

The regression equation was estimated using
Ordinary Least Square (OLS) method. The problem of
multicollinearity was examined prior to estimation of
equation. The adequacy of the model was adjudged with
the help of coefficient of multiple determinations (R2)
and the significance of the regression coefficient.
RESULTSAND DISCUSSION
Progress of Kisan Credit Card in India

The KCC scheme was implemented from August
1998 onwards and the scheme was introduced by all the
financial institution. It was mandatory to implement KCC
scheme by all commercial banks. In the initial year 7.84
lakh KCC were issued in India, out of which 79.2 per
cent of the total cards were issued by the commercial
bank. There is an increase in the percent share of KCC
issued by the RRBs, from one per cent in 1998-99 to
21.6 per cent in year 2009-10. Financial year 2002-03,
2005-06 and 2007-08 faced a decrease in the number of
cards issued as compared to their previous year. Till the
end of March 2014, 113.9 million kisan credit cards have
been issued in India (Economic Times).
Number of Kisan Credit Card issued in Udham Singh
Nagar district

The target to issue Kisan Credit Card is assigned to
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each bank (branches) by the lead bank of the district
(Bank of Baroda) every year. The number of KCC issued
in the district from financial year 2006-07 to 2013-14 is
presented in the Table 2. There was an increasing trend
in no. of KCC issued in the district Udham Singh Nagar,
except two of the years (2008-09 and 2011-12) which
have retarding growth. The overall performance of issued
KCC shows a good sign of progress and increased
participation of the farmers in the district.

There is also an increase in the percent of the cards
with respect to the total cards issued in the country from
year 2006-07 to year 2012-13 except in year 2009-10.
The Co-operative banks have shown a significant increase
in issuing the KCC in the district while the participation
of the Nationalized Banks was declining in the last two
years. Similarly, the share of issuing Kisan Credit Cards
by RRBs was continuously declining in the district except
year 2012-13.

Table 1: Agencies-wise flow of of KCC and total amount sanctioned under KCC in India
Financial year No. of Cards issued (lakh) Amount Sanctioned

(`Crores)
Percent change in

cards issued
Percent change in
amount sanctionedBy Cooperative

Banks
By Regional
Rural Banks

By Commercial
Banks

Total

1998-99 1.55 0.06 6.22 7.84 2310     -          -
(19.70) (1.00) (79.20)

1999-2000 35.95 1.73 13.66 51.34 7548 554.85 226.75
-70 -3.4 -26.6

2000-01 56.14 6.48 23.9 86.52 16427 68.52 117.63
(65.90) (7.50) (26.60)

2001-02 54.36 8.34 30.71 93.41 25858 7.96 57.41
(58.20) (8.92) (32.80)

2002-03 45.79 9.64 27 82.43 26277 -11.75 1.62
(55.50) (11.60) (32.76)

2003-04 48.78 12.74 30.94 92.47 21785 12.18 -17.09
(52.70) (13.80) (33.40)

2004-05 35.56 17.29 43.96 96.8 34186 4.69 56.92
(36.70) (17.80) (45.40)

2005-06 25.98 12.49 41.65 80.12 47601 -17.23 39.24
(32.40) (15.60) (51.90)

2006-07 22.98 14.06 48.08 85.11 46729 6.23 -1.83
(26.90) (16.50) (56.40)

2007-08 20.91 17.72 46.06 84.7 49987 -0.48 6.97
(24.70) (20.90) (54.30)

2008-09 13.44 14.14 58.34 85.92 46669 1.44 -6.64
(15.60) (16.40) (67.90)

2009-10 17.43 19.49 53.13 90.05 57678 4.81 23.59
(19.30) (21.60) (58.90)

2010-11 28.82 17.74 55.13 101.69 72625 12.93 25.91
(28.30) (17.40) (54.20)

2011-12 29.61 19.95 68.04 117.6 91680 15.65 26.24
(25.10) (16.90) (57.80)

2012-13 26.91 20.48 82.43 129.82 126280 10.39 37.34
(20.70) (15.70) (63.40)

 Growth rate (%) 22.2 33.08
Source: Reserve Bank of India
Figures in parentheses indicate the percentage to the total card in respective financial year

Table 2: Growth of KCC in Udham Singh Nagar, 2006-2014
Year No. of cards

issued
Share of

Nationalized
banks

Share of RRBs Share of
Co-opera-

tives

Share of Private
banks

Percent
Change in card

issued

Percent with respective
to no. of cards issued in

India
2006-07 16515 73.8 4.8 16.6 0.44 - 0.199
2007-08 19306 61.1 5.4 25.6 0.31 16.9 0.227
2008-09 17326 71.4 4.7 18.9 0.41 -10.2 0.202
2009-10 18024 73.3 3.9 18.4 0.41 4 0.199
2010-11 25820 72.4 3.8 20.7 0.28 43.2 0.254
2011-12 24449 81.2 2.1 10.5 0.33 -5.3 0.278
2012-13 57454 38.1 4.5 52.9 0.06 134.9 0.442
2013-14 88408 31.2 1.1 62.9 0.03 53.8          -
Source: Workout by annual report of lead bank
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Cropping pattern on sample farms
Cropping pattern followed by the sample farmers is

presented in appendix Table 3. The paddy, wheat, summer
paddy and mustard were major crops cultivated by the
farmers in the study area. Paddy is the main crop of
Kharif which occupied 33.87 per cent followed by wheat
in rabi season which occupied 33.71 percent area to the
gross cropped area on the beneficiaries farms. Similarly,
kharif paddy and wheat in rabi season covered 32.58
percent and 30.19 percent area to gross cropped area on

non-beneficiaries farm, respectively. Summer paddy was
also cultivated by the farmers and occupied 24.19 and
22.75 percent of the gross cropped area of the
beneficiaries and non-beneficiaries respectively. Paddy
and wheat covered more than 80 per cent of gross
cropped area. It indicated that paddy and wheat dominated
cropping pattern of the study area. The cropping intensity
was 259.41 per cent for beneficiaries farms and it was
slightly lower (250.70 per cent) on the non-beneficiaries
farms.

From Table 3 it is clear that the paddy (Kharif) and
wheat is grown by all the farmers in the study area. Paddy-
wheat is the pre-dominant cropping system in the area.
On sample farm, about 31 and 30 per cent area to gross
cultivated area was under kharif paddy and wheat
respectively. Thus, these two crops occupied about 61
per cent area together on sample farm; therefore, these
crops were selected to ascertain the impact of KCC
scheme on the extent of their profitability. These crops
belong to the cereal category and required more expenses
on various input application
Total cost and net return of paddy and wheat
cultivation on sample farms

The perusal of Table 4 shows that
the cost as well as net return was higher
for beneficiaries. It indicates that the
credit available to the beneficiaries was
used for purchasing quality input.
Average of total cost and net return of
the beneficiaries were 10.3 and 16.6 per
cent higher than the non-beneficiaries
for paddy crop and 6.2 and 7.5 percent
for wheat crop, indicating more
efficiency of beneficiaries in spending
funds on purchase of inputs because of
availability of credit under KCC scheme.
 Regression Analysis

Regression analysis was done for
estimating the impact of different factors
on the profit of paddy and wheat
production. Net profit from the crops
were taken as the dependent variable and
age of head of the family (years),
operational holding (ha), expenditures on
fertilizers, seeds, labours, KCC
beneficiaries, family size (no.) and years
of schooling of family head were taken
as the independent variables.. To find
out the problem of the multicollinearity,
zero order correlation matrices was
prepared among the different
independent variables. The problem of
multicollinearity was not observed

Table 3: Number of the farmers and crops grown on
sample farms

(n1=n2= 32)
Crops Beneficiaries Non-beneficiaries
Paddy (Kharif) 32 32
Maize 6 12
Wheat 32 32
Sugarcane 4 10
Mustard 7 15
Paddy (summer) 29 31
Berseem 18 11
Jowar fodder 18 11
Source: Workout by annual report of lead bank

Table 4: Total cost and net return of paddy and wheat cultivation
(`per ha)

Particulars Marginal Small Medium Large Averag
Beneficiaries
Wheat
Total returns 78600.03 81547.53 84495.03 88425.03 83266.91

(12.81) (12.74) (8.23) (7.84) (10.26)
Total Cost 52192.2 47797.83 46940.08 48095.08 48756.3

(15.19) (5.49) (-0.75) (3.62) (6.19)
Net returns 26407.83 33749.7 37554.95 40329.95 34510.61

(8.39) (21.84) (22.05) (13.34) (16.57)
Paddy
Total returns 92820.01 96135.01 99450 103870 98068.76

(4.99) (5.15) (7.47) (7.13) (6.21)
Total Cost 53321.08 52019.28 51313.8 52156.63 52202.7

(2.15) (1.80) (7.56) (9.41) (5.10)
Net returns 39498.93 44115.73 48136.2 51713.38 45866.06

(9.11) (9.39) (7.38) (4.93) (7.51)
Non-beneficiaries
Paddy
Total returns 69670.01 72332.5 78065.01 81995 75515.63
Total Cost 45306.88 44632.5 47296.88 46412.5 45912.19
Net returns 24363.13 27700 30768.13 35582.5 29603.44
Wheat
Total returns 88400.03 91425.01 92530 96950.01 92326.26
Total Cost 52199.7 51099.38 47703.85 47667.08 49667.5
Net returns 36200.33 40325.63 44826.15 49282.93 42658.76
Figure in parentheses indicates percent change (+ indicates increase, - indicates decrease)
over non-beneficiaries

Agarwal et al.: Impact of Kisan Credit Card Scheme on profitability of crops in Udham Singh Nagar district, Uttarakhand
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between the different independent variables.
Table 5 at a glance, based on the Coefficient of

Multiple Determination (R2) indicates that, the explanatory
variables included in the regression models were
responsible for 84.3 and 85.5 per cent variation in the net
profit of paddy and wheat crops, respectively.

It is also evident that out of the eight independent
variables, five variables that is, age of head of the family,
operational holding, expenditure on fertilizer, expenditure
on seeds and KCC beneficiaries (dummy variable) turned
out to have positive and significant impact on net profit
from paddy. The other variables included in the model
were relatively less affecting the dependent variable.
Similarly, out of the eight independent variables, four
variables; operational holding, expenditure on fertilizers,
expenditure on seeds and KCC beneficiaries turned out
to have a positive and significant impact on net profit
from wheat.

It was found that if operational holding increased
by 1 ha, the net profit from paddy and wheat will increase
by `981.60 and `782.14 per hectare, respectively. The
presence of KCC scheme increases net profit by `2299.85
and `2663.95 per hectare from paddy and wheat crops,
respectively. Therefore, it may be concluded that credit
availability through KCC plays very important and
significant role on the profitability of crop production.
Conclusions

The wheat-paddy cropping system is predominated
in Udham Singh Nagar. Distribution of credit through
KCC is growing at a faster rate in India that is, with 22
per cent. In the district, the Co-operative banks have
shown a significant increase in issuing the KCC while
the participation of the Nationalized Banks was declining
in the last two years. There is also an increase in the
percent of the cards with respect to the total cards issued
in the country from year 2006-07 to year 2012-13 except
in year 2009-10. Among factors of production, credit

was found to be most critical factor and it can contribute
alone Rs 2300 and 2664 on per hectare basis to paddy
and wheat growers respectively. It was concluded that
for efficient utilization of the all resources, credit
availability should be ensured. KCC was proved to be a
simplified and effective credit instrument in easy access
of the credit. Small and marginal farmers were also found
to be more inclusive under this scheme, therefore the
scheme should be encouraged for the addition of more
number of beneficiaries.
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ABSTRACT
The ground water resources has been depleting at an alarming pace in many parts of the country. Ground water resources
play a major role in ensuring livelihood security across the universe, this is more so in countries which are mostly
dependent an agriculture. The expenditure on the water supply services has been increasing over the years, but the
desired healthy benefits are not commensurate. So there is a dire need to solve the twin problem of sustainability of water
resources and water quality. A national level programmed of ground water management is needed to address the
challenging task of over exploitation of this natural resource. The paper reviews the ground water utilization in selected
states of India. The states affected by various water quality and water related diseases are also reviewed upon. Ground
water overuse and deteriorating water quality problems have to be addressed using different strategies.
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INTRODUCTION
In the 21st century, water, the basic need of life is

likely to surpass the scarcity of many other commodities.
It will be a great challenge to meet increased demand for
water due to increasing population, economic growth
and technological changes. According to a study
(Palanisami, 2003) only a few countries faced water
scarcity in 1950’s. By the end of 20th century, countries
having population of 300 million suffered from water
scarcity.

As per the official estimates of Ministry of Water
Resources (MoWR), Government of India (1999), the
annual demand for water in India will increase to 857
cubic kilometers (cu. km.) in 2025 and further to 1214
cu. km. in 2050 at the lower bound demand projections.
The figures for higher bound demand projections are
nearly 25 percent higher than the lower bound demand
projections. Out of 1214 cu. km. of total the annual
demand in 2050, agricultural sector will account for 1013
cu. km. Thus, the total annual requirement for agricultural
sector alone will be near to the total annual utilizable water
resources of 1086 cu. km (Government of India, 1999).

The report of the Expert Group on Groundwater
Management and Ownership of the Planning Commission
(2007), had reported that in 2004, 28 per cent India’s
blocks were showing alarming high levels of groundwater
use. A recent assessment of NASA showed that during
2002 to 2008, India lost about 109 cu. km of water that
had led to decline in water table to be extent of 0.33
metres per annum. Central Governments Water Board’s
latest assessment showed that the stage of groundwater
development is now 61 per cent at all India level, more
than 100 per cent  in Punjab, Haryana, Rajasthan and
Delhi, 80 per cent in Tamil Nadu and 71 per cent in UP.
In addition to depletion, severe water quality problems
too are being faced by nearly 60 per cent of all districts
in India (Government of India, 2012-17).

The most dramatic change in the groundwater
scenario in India is that the share of tube wells in irrigated
areas rose from a mere 1 per cent in 1960-61 to 40 per
cent in 2006-07. By now, tube wells have become the
largest single source of irrigation water in India (Shankar
et al., 2011).

Data from Minor Irrigation Census (2001) showed
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that three states (Punjab, Uttar Pradesh and Haryana)
accounted for 57 per cent of the tube wells in India. On
an average, there were 27 tube wells per square kilometre
of net sown area in Punjab, 21.5 in Uttar Pradesh and
14.1 in Haryana in 2001. Interestingly, 68 per cent of the
households owning tube wells were of small and marginal
farmers, indicating the growing dependence of these
households on tube wells as a source of livelihoods. The
report of the Expert Group on Groundwater Management
and Government states that in 2004 some 28 per cent of
India’s blocks were showing dangerously high levels of
groundwater development as compared to 4 per cent in
1995 (Planning Commission, 2007). A more recent
assessment by NASA showed that during 2002 to 2008,
three states namely Punjab, Haryana and Rajasthan
together lost about 109 km3 of water leading to a decline
in water table to the extent of 0.33 metres per annum
(Rodell et al., 2009).
REVIEW OF LITERATURE

Sasmal (2014), highlighted that the huge extraction
of ground water has definitely been very helpful for
agricultural growth but at the same time it has put a
question mark before the sustainability of growth in
agriculture in the country (Singh, 2000; Rao, 2002; Singh,
1992; Sidhu, 2002; and Sasmal, 2012a,b).

As projections made by Bhullar and Sidhu (2006),
in the context of Punjab, states that the over-exploitation
of ground water in the last three decades has played havoc
with the resources of the state.

Rosegrant and Sombilla (1997) warned that the
major threat that might come in the way of future food
grains production would be the shortage of water supply.

Ruttan (2002) while explaining the sources and
constraints of productivity growth in world agriculture,
remarks that water scarcity will be a serious problem in
increasing food production in many countries.

Tilman et al. (2002) while expressing their concern
for sustainability of agricultural growth report that roughly
20 per cent of the irrigated area of the United States is
supplied by ground water pumped in excess of recharge
and over pumping is a serious concern in China, India
and Bangladesh also.
UTILIZATION OF GROUNDWATER IN INDIA

The state-wise status of groundwater resources as
on March 2004 is given in Table 1. We can see that in
many states, the net draft of groundwater is either in
excess of or close to the net available resource, implying
that these states are facing a situation of dangerous over-
exploitation of their available groundwater resources.

The major food grains producing states like Uttar
Pradesh, Punjab, Tamil Nadu, Rajasthan, Haryana and
Karnataka the ground water extraction is 49.48, 34.66,

16.56, 14.52, 12.43, and 10.01 billion cubic meter
respectively while the net availability of ground water
was 68.57, 20.35, 20.65, 10.79, 9.80 and 14.81 billion
cubic meters respectively in these states. This shows
that some of the states have even crossed the permissible
limits leading to over exploitation of the groundwater.
Taking all the states together, the ground water potential
being utilized at present is 61 percent and the remaining
i.e. 39 percent is available for future use, which is not
sufficient for future security and sustainability. Some
states like Punjab, Rajasthan, Haryana, Tamil Nadu,
Gujarat and Uttar Pradesh have even crossed the average
groundwater development proportion. So rainwater
harvesting, technological innovations, crop diversification
etc should be used so as to conserve this natural resource.

Table 1: State-wise status of groundwater resources in
major states of India, 2009

(Billion cubic meters)
State ARGR NA Net draft SGD (%)
Andhra Pradesh 33.83 30.76 14.15 46.00
Assam 30.35 27.81 6.026 22.00
Bihar 28.63 26.21 11.36 43.00
Chhatisgarh 12.22 11.58 3.60 31.00
Gujarat 18.43 17.35 12.99 75.00
Haryana 10.48 9.80 12.43 127.00
Jammu and Kashmir 3.70 3.33 0.73 22.00
Jharkhand 5.96 5.41 1.61 30.00
Karnataka 16.81 14.81 10.01 68.00
Kerala 6.62 6.03 2.81 47.00
Madhya Pradesh 33.95 32.25 17.99 56.00
Maharashtra 35.73 33.81 16.95 50.00
Orissa 17.78 16.69 4.36 26.00
Punjab 22.56 20.35 34.66 170.00
Rajasthan 11.86 10.79 14.52 135.00
Tamil Nadu 22.94 20.65 16.56 80.00
Uttar Pradesh 75.25 68.57 49.48 72.00
Uttarakhand 2.17 2.07 1.05 51.00

West Bengal 30.50 27.58 10.91 40.00

Other States 10.68 9.63 0.94 -

Total States 430.45 395.52 243.14 61.00

Source: CGWB, 2014.
ARGR: Annual replenishable groundwater resource
NA: Net availability
SGD: Stage of groundwater development

The Central Ground Water Board has classified the
country into safe, semi- critical, critical, over exploited
and salinity affected ground water resources. Different
states differ in the units for this classification. The units
used were blocks, talukas, mandals, etc. The highest
proportion i.e. 75-90 percent of the over exploitation area
is in Delhi followed by Haryana, Daman and Diu. 40-75
percent of ground water in semi-critical stage was found
in Daman and Diu and Lakshadweep followed by
Uttarakhand (Table 2). The critical ground water
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extraction in the proportion of 5-20percent is in the states
of Haryana, Himachal Pradesh and Tamil Nadu. A total
six states were affected by salinity among which
Pondicherry has highest proportion followed by Gujarat,
Andhra Pradesh, Rajasthan, Orissa and Tamil Nadu.

Table 3 provides the distribution of the unsafe
blocks/mandals/talukas of selected states of India in the
category of safe, semi critical, critical over- exploitation
and salinity affected areas. Out of the total 138 units
assessed in the Punjab state, around 80 percent of the
units have over exploited the ground water, followed by
Rajasthan wherein a total of 239 units were assessed and
166 i.e. 69 percent units come under the over exploitation
groundwater units. Haryana too has the same situation
as 59 percent units have over exploited the ground water
and thus have depleted the ground water resources.

A total of 5792 units were assessed from various
states out of which 14 percent units come under the
category of over exploitation of ground water resources,
9 percent in semi critical, 3 percent in critical and rest
(73 percent) come under safe category. A total of 70
units of different states were affected from salinity
wherein, 38 units in Andhra Pradesh,14 in Gujarat,11 in
Tamil Nadu, 6 in Orissa and 1 in Rajasthan. Punjab,
Rajasthan and Haryana lead in term of over exploitation

Table 2: Classification of area units by usage of groundwater in major states of India
SGD/ % of units Safe Semi-critical Critical  Over-exploited Salinity affected
90 and above Arunachal Pradesh, Assam, Bihar,

Chhattisgarh, Goa, Jammu
Kashmir, Jharkhand, Maharashtra,
Manipur, Meghalaya, Mizoram,
Nagaland, Orissa, Sikkim, Tripura,
Andaman and Nicobar Islands,
Chandigarh, and Dadra and Nagar
Haveli

- - - -

75-90 Andhra Pradesh, Himachal
Pradesh, Kerala, and West Bengal

- - Delhi -

40-75 Gujarat, Karnataka, Madhya
Pradesh, Uttar Pradesh,
Uttarakhand, Lakshadweep,
Puducherry

Daman and Diu,
Lakshadweep

- Haryana, Daman
and Diu

-

5-20 Delhi,  and Haryana Andhra Pradesh,
Delhi, and Gujarat,

Haryana,
Karnataka, Kerala,
Madhya Pradesh,
Maharashtra, Tamil
Nadu, Uttar
Pradesh,
Uttarakhand, West
Bengal, and

Haryana, Himachal
Pradesh, and Tamil
Nadu

<5 - Bihar, Chhattisgarh, Jharkhand Andhra Pradesh,
and Gujarat

Jharkhand,
Karnataka, Kerala,
Madhya Pradesh,
Maharashtra, and
Uttar Pradesh

Source: CGWB, 2014
SGD: Stage of groundwater development

of ground water resources. This shows that there is an
increasing pressure on the ground water resources.
WATER QUALITY MONITORING

Although the expenditure on water supply services
has been increasing over the years, yet the investment
failed to bring the desired health benefits. Water quality is
affected point and non-point sources of pollution and also
by floods, droughts and lack of awareness among users
(Bedi, 2013b).

The NWP-1987, 2002 and 2012 of India emphasizes
that both surface and ground water should be monitored
for quality. A phased programme should be undertaken
for improvements in water quality (NWP of Government
of India, 1987, 2002 and 2012, Bedi, 2013a).

While access to drinking water in India has increased
over the past decade, but the adverse impact of unsafe
water on health continues (WHO- UNICEF, 2004). About
21 percent of communicable diseases in India are water
related (Brandon and Homman, 1995). The mortality rate
of children under the age of five suffering from diarrhea
is highest (Gadgil, 1998).

There is a change in water usage i.e. from surface
water to groundwater which has controlled
microbiological problems (Shah, 2005) but some other
problems like fluorosis and arsenic have increased (Rao
and Mamatha, 2004; Chakraborthy and Saha, 1987).
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Excess iron is the main problem of Eastern India (Smedley,
1991). Around 37.7 million people in India are affected
by water borne diseases per year, out of which 1.5 million
children die of diarrhea alone (Divakar and Nagaraj, 2002).
States affected by various water quality problems

Although, the water quality issues have been stressed
upon since long, but still there are several unaddressed
problems persist in various states, cities and towns. Table
4 shows the concentration of various pollutants in the
water, their health impacts and the states affected by that
particular problem.

The findings are based on Central Pollution Control
Board survey in way back 1995 in which it was identified

that 22 cities in 16 states were in critical condition.
Fluoride concentration in the states of Andhra Pradesh,
Assam, Bihar, Gujarat, Chhattisgarh, Haryana, Jharkhand,
Karnataka, Kerala, Madhya Pradesh, Maharashtra, Punjab,
Rajasthan, West Bengal etc. was higher than permissible
limits (1.5 mg/l).

Assam, Bihar, Uttar Pradesh, West Bengal,
Chhattisgarh, Jharkhand and Tripura were affected by
higher arsenic concentration in groundwater. The
maximum permissible limit for arsenic is 0.05 mg/ l.
Drinking water problems due to higher arsenic
contamination were even heard of in those areas where it
was not existing previously foe example West Bengal.

Table 3: Number and proportion of unsafe blocks/ mandals/taluks in selected states of India, 2009
States TNAUs Safe Semi-critical  Critical  Over-exploited Salinity
Andhra Pradesh 1108 867 93 26 84 38

(78.00) (8.00) (2.00) (80.00)
Assam 23 23 0 0 0 -

(100.00) 0.00 0.00 0.00
Bihar 533 529 4 0 0 -

(99.00) (1.00) 0.00 0.00
Chhatisgarh 146 132 14 0 0 -

(90.00) (10.00) 0 0
Gujarat 223 156 20 6 27 14

(70.00) (9.00) (3.00) (12.00)
Haryana 116 18 9 21 68 -

(16.00) (8.00) (18.00) (59.00)
Jammu and Kashmir 14 14 0 0 0 -

(100.00) 0.00 0.00 0.00
Jharkhand 208 200 2 2 4 -

(96.00) (1.00) (1.00) (2.00)
Karnataka 270 154 34 11 71 -

(57.00) (13.00) (4.00) (26.00)
Kerala 152 126 22 3 1 -

(83.00) (14.00) (2.00) (1.00)
Madhya Pradesh 313 224 61 4 24 -

(72.00) (19.00) (1.00) (8.00)
Maharashtra 353 324 19 1 9 -

(92.00) (5.00) 0.00 (3.00)
Orissa 314 308 0 0 0 6

(98.00) 0.00 0.00 0.00
Punjab 138 23 2 3 110 -

(17.00) (1.00) (2.00) (80.00)
Rajasthan 239 31 16 25 166 1

(13.00) (7.00) (10.00) (69.00)
Tamil Nadu 386 136 67 33 139 11

(35.00) (17.00) (9.00) (36.00)
Uttar Pradesh 820 605 107 32 76 -

(74.00) (13.00) (4.00) (9.00)
West Bengal 269 231 38 0 0 -

(86.00) (14.00) 0.00 0.00
Other States 167 134 10 2 21 -

(80.00) (5.00) (1.00) (13.00)
Total States 5792 4235 518 169 800 -
Source: CGWB, 2014
Figures in brackets are percentages
TNAUs: Total number of assessed units
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West Bengal was earlier using surface water as it got
1650 mm of rainfall, but due to shift to groundwater
resources, arsenic contamination began coming in from
the right bank of Ganga.

Major states affected by iron, nitrate and salinity
are Arunachal Pradesh, Andhra Pradesh, Assam, Bihar,
Madhya Pradesh, Punjab, Rajasthan, Tamil Nadu, Uttar
Pradesh, West Bengal, Pondicherry etc. Gujarat, Andhra
Pradesh, Delhi, Haryana and Kerala were the major states
and UT’s affected by the presence of heavy metals like
cadmium, zinc and mercury.
Incidence of water borne diseases in states of India

The water borne diseases in India are occurring over
the years despite various water quality management plans
by the Government of India. Regardless of the initial water
quality, unhygienic practices during collection, storage
and consumption led to diarrhea causing germs and other
water related diseases (Montogomery and Elimlech,
2007).

Incidence of water borne diseases in some selected
states of India is presented in Table 5. There is wide
range of water borne diseases like diarrhea, cholera,
malaria, Japanese encephalitis, hepatitis, dengue, enteric
fever etc. But here due to some constraints, comparative
data of some water related diseases was not available.

Diarrhea is one of the most occurring diseases in

most of the states of India. There were 7,905 thousand
diarrhea incidences in various states in 1998 which further
increased to 8,304 thousand in 2006 with 5.05 percent
change. Main states affected due to diarrhea were Andhra
Pradesh, Delhi, Gujarat, Haryana, Karnataka, Kerala,
Madhya Pradesh, Maharashtra, Orissa, Punjab, Rajasthan,

Table 4: States affected by various water quality problems
Parameter Maximum permissible limit Health impact Affected States

Fluoride

1.5 mg/l Digestive disorders, skin diseases,
dental fluorosis

Andhra Pradesh, Assam, Bihar, Gujarat, Chhattisgarh, Haryana,
Jharkhand, Karnataka, Kerala, Madhya Pradesh, Maharashtra,
Orissa, Punjab, Rajasthan, Tamil Nadu, Tripura, Uttar Pradesh,
West Bengal

Arsenic 0.05 mg/l Vomiting, abdominal pain and bloody
rice water diarrhea

Assam, Bihar, Chhattisgarh, Jharkhand, Tripura, West Bengal, Uttar
Pradesh

Iron

1 mg/l Digestive disorders, skin diseases and
dental problems

Arunachal Pradesh, Assam, Bihar, Chhattisgarh, Jharkhand, Jammu
& Kashmir, Karnataka, Kerala, Manipur, Meghalaya, Mizoram,
Madhya Pradesh, Maharashtra, Nagaland, Orissa, Punjab,
Rajasthan, Sikkim, Tripura, Tamil Nadu, Uttar Pradesh, West
Bengal, Andaman and Nicobar islands, Pondicherry

Nitrate

100 mg/l Causes Methanmoglobinemia (Blue
body disease) where the skin of infant
becomes blue due to decreased
efficiency of hemoglobin to combine
with oxygen. It may also increase risk
of cancer.

Bihar, Gujarat, Karnataka, Kerala, Madhya Pradesh, Maharashtra,
Punjab, Rajasthan, Tamil Nadu and Uttar Pradesh

Salinity
2000 mg/l Objectionable taste to water and it

may affect osmotic flow and
movement of fluids

Andhra Pradesh, Chhattisgarh, Gujarat, Haryana, Kerala, Madhya
Pradesh, Maharashtra, Orissa, Punjab, Rajasthan, Tamil Nadu,
Uttar Pradesh, West Bengal, Pondicherry

Heavy metals
Cadmium-0.01; zinc -15
mg/l;  Mercury - 0.001
mg/l

Damage of nervous system, kidney
and other metabolic disruptions

Gujarat, Andhra Pradesh, Delhi, Haryana, Kerala

Persistent organic
pollutants (POPs)

None High blood pressure, hormonal
dysfunction and growth retardation

Delhi, Himachal Pradesh, West Bengal, Jharkhand

Source: 1. BIS Standards: IS 10500: 1991
2. http://www.ddws.nic/in/popups/submissionfunds-200607-195.pd
 3. www.cseindia.org/programme/health/pdf/conf2006/a69industrydelhi.pdd
 4. Khurana and Sen, Water aid, 2005   5. Bedi, 2013b

Table 5: Trends in the incidence of water borne diseases
in selected states of India
Disease Incidence

(000')
Percentage
change

States affected

Diarrhea 7905
 (1998)

8304
 (2006)

5.05 Andhra Pradesh, Delhi,
Gujarat, Haryana, Karnataka,
Kerala, Madhya Pradesh,
Maharashtra, Orissa, Punjab,
Rajasthan, Tamil Nadu, Uttar
Pradesh, West Bengal

Malaria 1668
(2001)

1537
 (2005)

-7.80 Andhra Pradesh, Assam,
Bihar, Delhi, Gujarat,
Haryana, Jharkhand,
Karnataka, Kerala, Madhya
Pradesh, Maharashtra, Orissa,
Punjab, Rajasthan, Tamil
Nadu, Uttar Pradesh,
Uttarakhand, West Bengal

Hepatitis 140
 (2000-01)

129
 (2006)

-8.00 Andhra Pradesh, Gujarat,
Haryana, Karnataka, Kerala,
Madhya Pradesh,
Maharashtra, Orissa, Punjab,
Rajasthan, Tamil Nadu, Uttar
Pradesh, West Bengal

Source:   1. MoHFW, GOI, 2006
2. National Health Profile 2006, CBHI, DGHS - MoHFW
3. MoHFW, GOI, Annual Report, 2002-03
Figures in brackets shows the years of study.

Kaur: Groundwater challenge and qualitative consideration in India
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Tamil Nadu, Uttar Pradesh and West Bengal.
Malaria had 1668 thousand incidents in 2001 which

decreased in 2005 to 1537 thousand. The states affected
with malaria were Andhra Pradesh, Assam, Bihar, Delhi,
Gujarat, Haryana, Jharkhand, Karnataka, Kerala, Madhya
Pradesh, Maharashtra, Orissa, Punjab, Rajasthan, Tamil
Nadu, Uttar Pradesh, West Bengal and Uttarakhand. The
water quality policies were successful in bringing down
the malaria incidences by 7.8 percent.

Hepatitis is also one of the water related disease. It
was reported that there were 140 thousand incidences of
hepatitis in 2000-01, which fell to 129 thousand in 2006.
The states affected by this particular disease were Andhra
Pradesh, Gujarat, Haryana, Karnataka, Kerala, Madhya
Pradesh, Maharashtra, Orissa, Punjab, Rajasthan, Tamil
Nadu, Uttar Pradesh and West Bengal. Governments of
various states were successful enough in bringing down
hepatitis incidences as there was a fall of 8 percent in
hepatitis incidences in the country collectively.
CONCLUSIONS

Ground water is an open access and a common
pool resource. The over-exploitation of ground water is
thus inevitable and protection of this natural resource is
not possible until the users themselves try to utilize the
resource in a sustainable manner. The utilization of ground
water in various states and water quality problem and
diseases manifest itself the extraction of ground water in
excess of availability. It leads to further depletion and
results in various water related diseases. So there is an
urgent need to suggest strategies to manage the resource.
Economic rewards and penalties are needed for the
management of ground water as these can potentially
help and provide signals to user about economic cost of
water. It is imperative to link ground water resource
management with changing use, so as to harmonize
medium and long terms plan actions and to eliminate waste
disposal activities. Water availability can be enhanced and
better quality of water supply can be made available only
through clean and transparent water policies, plans at
our disposal.
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ABSTRACT
Data for this research were elicited from 99 sesame farmers in Jigawa State, Nigeria via multi-stage sampling technique.
Energy efficiency was studied and degrees of technical efficiency (TE), pure technical efficiency (PTE) and scale efficiency
(SE) were determined using data envelopment analysis (DEA). Additionally, wasteful uses of energy by inefficient farms
were assessed and energy saving of different sources was computed. Furthermore, the effect of energy optimization on
greenhouse gas (GHG) emission was investigated and the total amount of actual and optimum GHG emission was compared.
Results revealed that only 9.4 percent DMUs were technically efficient and the average TE score was 0.624; based on BCC
model 34.4 percent DMUs were identified to be efficient and the mean PTE score was 0.79; while based on scale efficiency
only 12.5 percent DMUs were efficient, and the mean SE score was 0.804. Furthermore it was observed that approximately
38.17 percent (1505.58MJha-1) of overall input energies can be saved if performance of inefficient DMUs rose to a high
level. Moreover, findings inferred that, by energy optimization, total GHG emission can be reduced to an estimated value
of 21.87 KgCo2eq

Keywords: DEA, efficiency, GHG emission, sesame, Nigeria
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INTRODUCTION
Any criteria used to assess sustainability of land

use andmanagement system must address the issues of
the time. At the dawn of the 21st century, principal global
issues includethe accelerated greenhouse effect, emission
of CO2 andother GHGs from agricultural practices and
food securityin relation to soil and environmental
degradation. There are several agricultural practices that
are C-intensive because of the fossil fuel and energy
involved in their use viz., ploughing, fertilizers, pesticides
and irrigation. A careful assessment is needed to reduce
theiruse, and to enhance efficiency use of these practices.
Conversion tillage to zero-tillage, using integrated nutrient
management and integrated pest management practices,
and water use efficiency enhancement by adopting drip
irrigation and sub-irrigation practices can reduce C
emission and at the same time increase soil C pool.

Adopting holistic approach in management of soil and
water resources, which decreases losses, improves
efficiency and enhances agronomic productivity per unit
consumption of C-based input, isan important strategy.
Vivid understanding of the emissions expressed in
kilograms of carbon equivalent (kg CE) for different tillage
operations,fertilizers and pesticides use, supplemental
irrigation practices, harvesting, and residue management
are essential in identifying CO2 efficient alternatives such
as biofuels and renewable energy sources for seedbed
preparation, soil fertilitymanagement, pest control and
other farm operations.The objective of sustainable
management is to enhance theecosystem C pool by
increasing output, improving use efficiency of C-based
input and decreasing losses.
METHODOLOGY

The economy of Jigawa State is largely characterized
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by informal sector activities with agriculture as the major
economic activity. Most parts of the state lie within the
Sudan Savannah with elements of Guinea Savannah in
the southern part; enjoys vast fertile arable land to which
almost all tropical crops could adapt.Multi stage sampling
technique was used to generating a total sampling size of
99 respondents. In the first stage 3 LGAs viz. Taura,
Malam-Madori and Maigatari were purposively selected
due to high intensity of sesame cultivation. The second
stage involved random selection of 3 villages from each
selected LGA; and the last stage involved selection of 11
respondents from each village using simple random
sampling technique, given a total sample size of 99.
However, only 96 valid questionnaires were retrieved.
Instrument for data collection was pre-tested
questionnaire coupled with interview schedule, which was
administered on the respondents. Tool for data analysis
was Data Envelopment Analysis (DEA).
Empirical Model
Data Envelopment Analysis

Table 1: Equivalents for various sources of energy
(kg)

Items Equivalent MJ
Human Labour (Man-hour) 1.96
Improved seeds  25.5*

Nitrogen 60.60
P2O5 11.1
K2O 6.7
Herbicides (l) 238
Manure 0.3
sesame product 25
*Processed

The DEA is a non-parametric data analytic technique
whose domain of inquiry is a set of entities, commonly
called decision-making units (DMUs), which receive
multiple inputs and produce multiple outputs. DEA is a
linear programming model that attempts to maximize a
service unit’s efficiency within the performance of a group
of similar service units that are delivering the same service.
In their original paper Charnes et al.(1978) introduced
the generic term “decision making units” (DMU) to
describe the collection of firms, departments, or divisions
which have multiple incommensurate inputs and outputs
and which are being assessed for efficiency. Since then
it has been successfully used in many different sectors
to assess and compare the efficiency of DMUs. CCR
model which was built on the assumption of constant
returns to scale (CRS), was suggested by Charnes and
Cooper(1984); also called global efficiency model. Later,
Banker et al.(1984) introduced the BCC model based on
variable returns to scale (VRS); also called the local

efficiency model. DEA models are broadly divided into
two categories on the basis of orientation: input-oriented
and output-oriented. Input-oriented models have the
objective of minimizing inputs while maintaining the same
level of outputs, whereas output-oriented models focus
on increasing outputs with the same level of inputs. In
this study an input-oriented (VRS) DEA model was used
to determine efficient and inefficient DMUs. Efficiency
models are given below:
The CCR Efficiency Model

It is also called technical efficiency model and the
main assumption behind it is “constant returns to scale”,
under which the production possibility set is formed
without any scale effect. As Charnes et al. (1978)
reported the LP model deployed to generate the CCR
efficiency factors of the DMUs considered is as follows.

The CCR model (to be solved for each DMUK0):
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Where Uj is the weight for output j; i is the weight

for input i; m the number of inputs; n the number
ofoutputs; K the number of DMUS; Yjk the amount of
output j of DMUK; and xik the amount of input I of DMUK
The BCC Efficiency Model

It is also called the pure technical efficiency model.
The main assumption behind it is “variable returns to
scale”, under which the production possibility set is the
convex combinations of the observed units. Banker et
al. (1984) reported the LP model deployed to generate
BCC efficiency factors of the DMUs is as follows. The
BCC model (to be solved for each DMUK0):
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The inefficiency that a DMU might exhibit may have

different causes: whether it is caused by the inefficient
operation of the DMU itself or by the disadvantageous
conditions, under which the DMU is operating, is an
important issue to be clarified. In this regard, comparisons
of the CCR and BCC efficiency scores deserve attention.
The CCR model assumes a radial expansion and reduction
of all observed DMUs (and their non-negative
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combinations are possible); while the BCC model only
accepts the convex combinations of the DMUs as the
production possibility set. If a DMU is fully (100 percent)
efficient in both the CRR and BCC scores, it is operating
at the most productive scale size. If a DMU has full BCC
score, but a low CCR score, then it is locally efficient
but not globally efficient due to its scale size. Thus, it is
reasonable to characterize the scale efficiency of a DMU
by the ratio of the two scores. So, scale efficiency is
defined as:

)7.....(
BCC

CCRSE





Where, CCRand  BCCare the CCR and BCC scores
of a DMU, respectively. SE = 1 shows scale efficiency
(or CRS) and SE < 1 indicates scale inefficiency. Scale
inefficiency can be due to the existence of either increasing
returns to scale (IRS) or decreasing returns to scale
(DRS). Shortcoming of the SE score is that it does not
demonstrate if a DMU is operating under IRS or DRS.
This is resolvable by simply imposing non-increasing
returns to scale (NIRS) condition in the DEA model. IRS
and DRS can be determined by comparing the efficiency
scores obtained by the BCC and NIRS models; so, if the
two efficiency scores are equal, then DRS apply; else
IRS prevail. Energy saving target ratio (ESTR) helps to
determine the inefficiency level of energy usage; index
used is as follows:

100arg(%) 
inputenergyActual

ettsavingEnergyESTR

ESTR represents each inefficiency level of energy
consumption. The value of ESTR is between zero and
unity. A higher ESTR implies higher energy use
inefficiency, and thus, a higher energy saving amount.
GHG Emissions

CO2 emission coefficients of agricultural inputs were
used to quantifying GHG emissions in sesame cultivation.
GHG emission was calculated by multiplying the input
application rate by its corresponding emission coefficient
(Table 2).

Table 2: GHG emission coefficients of agricultural inputs
Items Unit GHG coefficient

 (kg CO2eq unit-1)
Nitrogen kg 1.3
P2O5 kg 0.2
K2O kg 0.2
Herbicides l 6.3
Field cultivation ha-1 4.0
Fertilizer spreading ha-1 7.6
Spraying herbicides ha-1 1.4
Harvesting ha-1 10.0

RESULTSAND DISCUSSION
Efficiency Scores of Farmers

The results of distribution of DMUs based on the
efficiency score obtained by the application of CCR and
BCC DEA models are presented in Table 3. As it is evident,
about 9.4 percent (9 DMUs) and 33 percent (34.4 DMUs)
from total farmers were recognized as efficient farmers
under constant and variable returns to scale assumptions,
respectively. Moreover, 48 percent and 60 percent, with
respect to technical and pure technical efficiency scores
recorded efficiency scores between0.6 and 1.00 scales.
Also, when the BCC model was assumed, only
approximately 2.1 percent had an efficiency score of less
than 0.40; whereas, when the CCR model was assumed,
approximately 13 percent DMUs had an efficiency score
of less than 0.40. Furthermore, observed returns to scale
estimation indicate that almost all technically efficient
farmers (based on the CCR model) were operating at
CRS, revealing optimum scale of their practices. Also,
the mean values of technical and pure technical efficiency
scores were 0.83 and 0.93, respectively; with technical
and pure technical efficiency scores varying from 0.268-

Table 3: Deciles frequency distributions of efficiency
scores
Efficiency level TE PTE SE
 2 0 0

(2.10)
80.30 11 2 7

(11.50) (2.10) (7.30)
80.40 17 2 2

(17.70) (2.10) (2.10)
80.50 18 15 7

(18.80) (15.60) (7.30)
8 0.60 16 17 6

(16.70) (17.70) (6.20)
80.70 14 11 15

(14.60) (11.50) (15.60)
8 0.80 5 11 21

(5.20) (11.50) (21.90)
8 0.90 4 5 26

(4.20) (5.20) (27.10)
1.00 9 33 12

(9.40) (34.40) (12.50)
Total 96 96 96
Minimum 0.268 0.362 0.339
Maximum 1 1 1
Mode 1 1 1
Mean 0.624 0.79 0.804
SD 0.20 0.190 0.192
Source: Computed from DEAP 2.1 computer print-out
Figures in parantheses are percentages.
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1.00, and 0.36-1.00 scales for technical efficiency and
pure technical efficiency respectively. The wide variation
in the technical efficiency implies that all the farmers were
not fully aware of the right production techniques or did
not apply them properly, while wide variation in pure
technical efficiency indicates that the farmers were
irrational in resource allocation at their disposal. For
technical efficiency, farmers who had efficiency score
of less than one, are inefficient in energy use, while for
pure technical efficiency, target DMUs with less than
one efficiency score are using more energy than required,
thus, indicating ample scope for target farmers to improve
their operational practices in enhancing their energy use
efficiency for adjustment strategy.  If  technical efficiency
is assumed, average farmers need to increase their
technical efficiency by 37.6 percent; worst inefficient
farmers need technical efficiency adjustment of 73.2
percent, and best inefficient farmers needs adjustment
of 3.2 percent respectively to be on the frontier surface;
while if adjustment for pure technical efficiency is
assumed, average farmers need to reduce their energy
inputs by 21 percent; worst inefficient farmers’ needs
63.8 percent input reduction, and best inefficient farmers
require 3.2 percent input reduction respectively, to be on
the frontier surface. The average scale efficiency score
was relatively low (0.804), indicating the disadvantageous
conditions of scale size. This implies that if all the
inefficient farmers operated at themost productive scale
size, about 19.6 percent savings in energy use from
different sources would be possible without affecting the
yield level. Therefore, raising the yield and decreasing
energy inputs consumption, the inefficient farmers can
increase their energy efficiency.

Based on literature, technical, pure technical and
scale efficiencies scores respectively, of 0.68, 0.78 and
0.88 for green house gas emission in maize farming in
Niger State, Nigeria (Sadiq et al., 2015); 0.85, 0.99 and
0.86 for greenhouse gas emission in nectarine production
in Sari province of Iran (Qasemi-Kordkheili  and Nabavi-
Pelesaraei,2014); 0.83, 0.98 and 0.84 for greenhouse gas
emission in potato production in Esfahan province of Iran
(Khoshnevisanet al., 2013); 0.894, 0.965 and 0.922 for
greenhouse gas emission in orange production in Guilan
province of Iran (Nabevi-Pelesaraeiet al., 2014), and
0.972, 0.879 and 0.900 for greenhouse gas emission in
cucumber farming in Iran (Omid et al., 2011) had been
reported.
Return to Scale Properties

The BCC model includes both IRS and DRS, while
NIRS model gives DRS. To determine whether a DMU
has IRS or DRS an additional test is required. The values
of TE for both BCC and NIRS were calculated and their
calculated values were compared. The same value for

TE and NIRS indicates that the DMU has DRS, while
different values imply that the farm has IRS. Results
revealed RTS for some selected DMUs (Appendix), and
indicates that DMUs viz. 1, 14-43, 46-47, 57-59, 65-80
that are efficient under the CRS model are both pure and
scale efficient, and for inefficient farms, technological
change is required for considerable changes in yield, while
the RTS for all efficient farms based on technical
efficiency were operating at CRS. However, it was
observed that 12 DMUs, 74 DMUs and 10 DMUs had
CRS, IRS and DRS respectively (Table 4). Therefore, a
proportionate increase in all inputs leads to more
proportionate increase in outputs; and for considerable
changes in yield, technological changes in practices are
required. The information on whether a farmer operates
at IRS, CRS or DRS is particularly helpful in indicating
the potential redistribution of resources between the
farmers, and thus, enables them to achieve higher yield
value.
Ranking Analysis

Identifying efficient operating practices and their
dissemination will help to improve efficiency not only in
the case of inefficient farmers but also for relatively
efficient ones, because efficient farmers obviously follow
good operational practices. However, among the efficient
farmers, some show better operational practices than
others, therefore, discrimination need to be made among
the efficient farmers while seeking the best operational
practices. In order to have the efficient farmers ranked,
the number of times an efficient DMU appears in a referent
set was counted, and the results obtained from the analysis
showed that DMUs 1-2, 6-14, 24-30, 32-37, 39-43, 46-
47, 57-58, 59-63, 65-67, 80-87 and 91appeared 10-3, 7-
15, 9-1, 33-3, 4-3, 56-20, 21-1, 10-10, 15-3, 39-7 and 1
times in the referent set, respectively; with farm 46 having
the highest appearance in the referent set (Table 4). These
efficient farms can beselected by inefficient DMUs as
best practice DMUs, making them a composite DMU
instead of using a singleDMU as a benchmark.While the
referent set is composed of the efficient units which are
similar to the input and output levels of inefficient units,
efficient DMUs with more appearance in referent set are
known as superior unit in the ranking. The results of
such analysis would be beneficial to inefficient farmers

Table 4: Characteristics of farms with respect to return
to scale
Scale No. of farms Mean energy

output
Sub-optimal 74 11414
Optimal 12 19319.44
Super-optimal 10 18800
Source: Computed from DEAP 2.1 computer print-out
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to manage their energy sources usage in order to attain
the best performance of energy use efficiency.
Performance Assessment

The performance assessment was investigated by
comparing a particular DMU system with key competitors
DMUs having best performance within the same group
or another group performing similar functions, process
called benchmarking. Efficient DMUs can be selected by
inefficient DMUs as best practice DMUs, making them a
composite DMU instead of using a single DMU as a
benchmark. A composite DMU is formed by multiplying
the intensity vector l in the inputs and outputs of the
respective efficient DMUs. BCC is modeled by setting
the convexity constraint; summations of all intensity
vectors in a benchmark DMU must be equal to 1.The
results in Table 6 showed the worst inefficient DMUs
(DMU89, DMU76 and DMU75) and the best inefficient
DMUs (DMU31, DMU35, DMU38, DMU61 and
DMU69). For instance, in the case of DMU89 and
DMU76, the composite DMU that represents the best
practice or reference composite benchmark DMU’s is
formed by the combination of DMU24 and DMU32.

DMUs.
Comparing input use pattern of efficient and
inefficient farmers

The quantity of source wise physical inputs and
output for 12 most efficient and inefficient farmers based
on CCR model were compared (Table 7). Results revealed
that the use of all inputs by efficient farmers were less
than that of inefficient farmers. However, use of
herbicides caused the main difference between efficient
farmers and inefficient ones; efficient farmers used
approximately41.33 percent less herbicides than
inefficient farmers. Furthermore, production yield for
inefficient framers was observed to be lower than that of
efficient farmers, which is approximately 57.15 percent
less than the production yield obtained by efficient

Table 5: Benchmarking of efficient DMUS
DMU
(farm)

FRS Ranking DMU
(farm)

FRS Ranking

DMU46 56 1 DMU06 7 9
DMU80 39 2 DMU83 7 9
DMU32 33 3 DMU39 4 10
DMU57 21 4 DMU02 3 11
DMU47 20 5 DMU37 3 11
DMU14 15 6 DMU43 3 11
DMU65 15 6 DMU67 3 11
DMU01 10 7 DMU30 1 12
DMU59 10 7 DMU58 1 12
DMU63 10 7 DMU91 1 12
DMU24 9 8
Source: Computed from DEAP 2.1 computer print-out
FRS: Frequency in referent set

This implies that DMU 89 and DMU76 are closer to
the efficient frontier segment formed by these efficient
DMUs, represented in the composite DMU. Selection of
these efficient DMUs was made on the basis of their
comparable level of inputs and output yield to DMU89
and DMU76. However, benchmark DMUs for DMU89
and DMU76 are expressed as 24(0.229) 30(0.771) for
DMU89 and 24(0.241) 32(0.759) for DMU76,
respectively, where24 and 32 are the DMU numbers, while
the values between brackets are the intensity vector l
for the respective DMUs. The high value of intensity
vector l for DMU32 (0.653) indicates that its level of
inputs and output is closer toDMU75 compared to other

farmers.
Setting Realistic Input Levels for Inefficient Farmers

A pure technical efficiency score of less than one
for a farmer implies at present conditions he is consuming
higher energy values than required. Therefore, it becomes
imperative to suggest realistic levels of energy to be used
from each source for every inefficient farmer in order to
avert wastage of energy. Table 8 provides information
for setting realistic input levels viz. average energy usage
in actual and optimum conditions (MJ ha-1), possible
energy savings and ESTR percentage for different energy
sources. It is evident that, total energy input could be
reduced to 1505.58 MJha-1 while maintaining the current
production level and also assuming no other constraints
factors. Optimum energy required for agro-chemicals viz.
NPK fertilizer, SSP fertilizer and herbicides are
566.7MJha1, 296.9MJha-1 and166.96MJha-1, respectively.

Moreover, optimum energy required for manure,
human labour and seeds energy inputs were
196.65MJha1, 251.2MJha-1 and 27.17MJha-1, respectively.

Table 6: Performance assessment of farms
DMU PTE score

(per cent)
Benchmarks

DMU89 33.9 24(0.229) 30(0.771)
DMU76 33.9 24(0.241) 32(0.759)
DMU75 34.0 32(0.653) 42(0.347)
DMU31 99.8 80(0.263) 59(0.030) 47(0.134)

46(0.573)
DMU35 99.8 80(0.284) 47(0.111) 59(0.017)

46(0.588)
DMU38 99.9 47(0.010) 80(0.340) 46(0.380)

59(0.270)
DMU61 99.9 47(0.229) 65(0.294) 14(0.230)

57(0.246)
DMU69 99.9 47(0.010) 80(0.340) 46(0.340)

59(0.270)
Source: Computed from DEAP 2.1 computer print-out

Sadiq et al.: Agrarian crisis and steps to combat it: Evidence of GHG emission (CO2) in sesame production in Jigawa State, Nigeria
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Furthermore, ESTR results revealed that if all
farmers operated efficiently, reductions in Nitrogen, P2O5,
K2O, SSP fertilizer, herbicides, human labour, manure and
seed energy inputs by 33.6, 34.50, 33.65, 44.21, 52.75,
40.36, 35.82 and 30.27 per cent would be possible
without affecting the yield level. These energy inputs
were not efficiently utilized due to excess use. High
percentages of agro-chemical
energy inputs can also be
interpreted to be attributed to
subsidized prices and free
availability of these inputs in the
study area. Accurate agro-
chemical management by
increasing its profitability with
respect to crops, and losses
reduction by improving
management practices can
improve energy use. Moreover,
findings revealed ESTR
percentage for total energy input
to be 38.17 percent, implying that,
by adopting the recommendations
reported in this study, on the
average about 38.17 percent
(1505.58MJha-1) from total input energy in sesame
production could be saved without affecting the yield
level. Other findings such as Sadiq et al.(2015) reported
that 36.2 percent (768.89MJha-1)from total energy input
in small-scale maize production in Niger State, Nigeria
could be saved without affecting the yieldlevel; Sattari-
Yuzbashkandi et al. (2014) found that 26.53  percent
(21809.96 MJha-1) from total energy input in open-field
grape production in East-Azerbaijan of Iran could be saved
without affecting the yield level; Qasemi-Kordkheili  and

Nebavi-Pelesaraei (2014) reported that 3.25 percent
(1309MJha-1) from total energy input in nectarine orchard
production in Sari region of Iran could be saved without
affecting the yield level; Nebavi-Pelesaraei et al. (2014)
discovered that 12.9  percent (3314MJha-1) from total
energy input in orange production in Guilan province of
Iran could be saved without affecting the yield level;
Khoshnevisan et al.(2013) found that 13 percent
(1506.63MJha-1) from total energy input among potato
growers in province of Esfahan in Iran could be saved
without affecting productivity level; Mousavi-Avval et
al.(2012) reported that 16.4 percent (1571.6MJha-1) from
total energy input in sunflower production in Golestan
province of Iran could be saved without affecting the
yield level. Also, Mousavi-Avval et al. (2011) reported
about 20 percent of overall resources in soybean
production could be reduced if all the farmers operated
efficiently. Therefore, it is possible to advise the inefficient
farmers regarding better operating practices followed by
his peers in order to reduce the input energy levels to the
optimum levels indicated in the analysis while maintaining
the present output level achieved.

Result in Column 5 (Table 8) reveals percentage
distribution of saving energy from different sources in
sesame production. It was evident that maximum

contribution to the total saving energy was 28.99 percent
from Nitrogen fertilizer. However, agrochemical viz. NPK
fertilizer, SSP fertilizer and herbicides energy inputs
contributed 68.44 percent to the total saving energy. From
these findings, the researchers/authors opined that
improving usage pattern of these inputs should be
considered as priorities for providing significant
improvement in energy productivity for sesame
production in the study area. Applying a better
management technique, employing the conservation tillage

Table 8: Energy saving (MJha-1) from different sources if recommendations of
study are followed

(MJha-1)
Input Actual

energy used
Optimum energy

requirement
Energy
saving

Energy
saving (%)

ESTR
(%)

Human labour 701.27 450.07 251.2 16.69 35.82
Seed 89.76 62.59 27.17 1.81 30.27
Nitrogen 1296.84 860.32 436.52 28.99 33.66
P2O5 237.54 155.59 81.95 5.44 34.50
K2O 143.31 95.08 48.23 3.20 33.65
SSP 671.55 374.65 296.9 19.72 44.21
Manure 487.2 290.55 196.65 13.06 40.36
Herbicides 316.54 149.58 166.96 11.09 52.75
Total energy
input

3944.01 2438.43 1505.58 38.17

Source: Computation from DEAP 2.1 computer print-out

Table 7: Amounts of physical inputs and output for
efficient farmers and inefficient farmers
Input Inefficient

(MJha-1)
 (A)

Efficient
(MJha-1)

(B)

Difference (%)
[(A-B)/A*100]

Human
labour

675.84 609.10 9.88

Seed 88.28 83.18 5.78
Nitrogen 1307.97 989.09 24.38
P2O5 239.56 181.17 24.38
K2O 144.48 109.36 24.31
SSP 681.64 470.97 30.91
Manure 480.32 390.98 18.60
Herbicides 321.23 188.45 41.33
Output
(sesame kg)

12293.65 19319.44 -57.15

Source: Computed from DEAP 2.1 computer print-out
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methods and also controlling input usage by performance
monitoring can help to reduce fertilizer energy inputs,
thus minimizing their environmental impacts. Moreover,
integrating legume’s into the crop rotation, application of
composts, chopped residues or other soil amendments
may increases soil fertility in the medium term, thus reduce
the need for chemical fertilizer energy inputs.
Improvement in Energy Indices

The energy indices for sesame production in
optimum use of energy are given in Table 9.  Evidently,
by optimization of energy use both the energy ratio and
energy productivity indicators respectively, can improve
by 61.68 percent and 61.54 percent.  In optimum
consumption of energy inputs, improvement in net energy
indicator by approximately 16.32 percent will increase to
10733.57MJha-1.Therefore, it can be inferred that sesame
is a crop with relatively high requirements for non
renewable energy resources; its fertilizer requirement was
high and consumes relatively high amount of herbicides.
It’s evident that most farmers in the study area lack
adequate knowledge on efficient input use and there is a
common belief that productivity increase with increase
use of energy resources. Findings from this research
demonstrate how energy use efficiency in sesame
production may be improved by application of operational
management tools to assess farmers’ performance.
Averagely, considerable savings in energy inputs may be
obtained by adopting best practices of better-performing
farmers in crop production process. Adoption of energy-
efficient cultivation systems will help in energy
conservation and better resource allocation. Strategies
such as providing better extension and training programs
for farmers, and use of advanced technologies should be
developed in order to increase energy efficiency of
agricultural crop productions in the study area.  Moreover,
farmers should be trained with respect to optimal use of
inputs, especially fertilizers and herbicides application,
as well as employing the new production technologies.
Also, based on these findings agricultural institutes in the

Table 9: Comparison be tween energy indice s and
improved energy indices for sesame Production
Items Unit Quantity in

actual use
Quantity in

optimum use
Difference

(%)
Energy ratio - 3.34 5.40 61.68
Energy productivity KgMJ-1 0.13 0.21 61.54
Specific energy MJKg-1 7.49 4.63 38.18
Net energy MJha-1 9227.99 10733.57 16.32
Direct energy MJha-1 701.27 450.07 35.82
Indirect energy MJha-1 3242.74 1988.36 38.68
Renewable energy MJha-1 791.03 512.66 35.19
Non-renewable
energy

MJha-1 3152.98 1925.77 38.92

Total input energy MJha-1 3944.01 2438.43 38.17

study area are advised to establish energy-efficient and
environmentally healthy sesame production systems in
the study area.
Reduction of GHG emission

GHG emission of efficient and inefficient DMUs was
investigated to determine the role of energy optimization
in environmental condition of sesame production in the
study area (Table 10). The total GHGemissions of actual
and optimum are 56 kgCO2eq ha-1 and 34 kgCO2eqha-1,
respectively. From the results, it was observed that most
amount of CO2 emission was related to chemical fertilizers,
and then followed by biocide (herbicides). Therefore,
energy consumption can be reduced by improving some
agricultural practices and technological changes in
inefficient DMUs, thereby reducing the GHG emission in
the study area. Furthermore, results indicated that
decreasing actual GHG emission by 39.29 percent will
reduce GHG emission to 22 kgCO2eqha-1; total GHG
emissions can be reduced by about 22 kgCO2eqha-1. So,
it can be inferred that energy consumption had a direct
relationship with GHG emissions.

Furthermore, results in column 5 displays the share
of each potential input in total GHG reduction in sesame
production (Table 10). The results indicated that Nitrogen

Table 10: Amounts of GHG emission for actual and
optimum
Input Actual

(KgCo2-
ha-1)

Optimum
(KgCo2ha-1)

GHG
reduction

(KgCo2ha-1)

GHG
reduction

(%)
1. H. Labour
Field cultivation 0.116 0.076 0.04 0.18
Fertilizer application 0.0228 0.015 0.0078 0.04
Herbicides
application

0.0056 0.0042 0.0014 0.01

Harvesting 0.0592 0.037 0.0222 0.1
2. Nitrogen 27.82 18.46 9.4 42.98
3. P2O5 4.28 2.8 1.5 6.86
4. K2O 3.21 2.13 1.1 5.02
5. SSP 12.1 6.75 5.4 24.69
6. Herbicides 8.38 4.02 4.4 20.12
Total GHG
emission

56 34.02 21.87 100

fertilizer had the highest share in GHG emissions reduction
(42.98 per cent), followed by SSP fertilizer with 24.69
per cent and biocide (herbicide) with 20.10 per cent.
Therefore, using renewable sources of energy can lead
to cultivation with less GHG emission.
CONCLUSION SAND  RECOMMENDATIONS

The study investigates energy efficiency in sesame
production in Jigawa State, Nigeria using non-parametric
(DEA) approach to determine farmers’ efficiency.  This
methodology helped to identify the impact of energy use
from different inputs on output, measure efficiency scores

Sadiq et al.: Agrarian crisis and steps to combat it: Evidence of GHG emission (CO2) in sesame production in Jigawa State, Nigeria
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of farmers, segregate efficient farmers from inefficient
farmers and identify wasteful uses of energy by inefficient
farmers. Results indicated that there was substantial
production inefficiencies among the farmers; in such a
way, that 21 per cent potential reduction in total energy
input use may be achieved if all farmers operated
efficiently and assuming no other constraints on this
adjustment. Comparison between actual and optimum
energy use revealed that 1505.58MJha-1 can be saved if
all inefficient DMUs use energy based on the
recommendations of this study. Based on results, it was
observed that the total GHG emission in sesame
production in the study area can be reduced to the value
of 21.87KgCO2 ha-1. Though, it was evident that sesame
production in the study area showed a high sensitivity to
non-renewable energy sources which may result in both
environmental deterioration and rapid rate of depletion of
these energetic resources. Therefore, policies emphasizing
on development of new technologies to substitute agro-
chemical with renewable energy sources keeping in view
efficient use of energy and lowering environmental
footprints should be enacted. Furthermore, development
of renewable energy usage technologies such as better
management techniques, employing conservation tillage
methods, utilization of alternative sources of energy such
as organic fertilizers are suggested to reduce the
environmental footprints of energy inputs and  ensure
sustainable food production systems.
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ABSTRACT
The performance of the crop sector among Karnataka’s four divisions viz; Gulbarga, Belgaum, Mysore and Bangalore has
been analyzed for a period of 30 years i.e. 1980/81-2009/2010. Compound annual growth rates of area, production and
yield were estimated by fitting semi-log trend equation. To explore the factors determining the growth of the crop sector,
a Multiple Regression Model has been fitted. The crop sector has been observed to have diversified out of staple food
grains viz., coarse cereals, pulses and oilseeds towards high value crops; fruits and vegetables. Fruits and vegetables
registered significantly high growth in area, production and yield during the study period. The growth in area under
cereals has drastically declined while cereals production is stagnate. The performance of pulses has shown no improvements
across the study periods. The performance of oilseeds was only impressive during the pre economic reform period; but
rapidly slumped in the subsequent periods. The factors identified to favour the growth of crop sector in the state include
fertiliser consumption, area under the crop, net irrigated area, flow of credit and number of regulated markets. The study
has suggested some policy implications also.
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INTRODUCTION
Agricultural policy focus in India across decades

has been on self-sufficiency and self-reliance in food
grains production. Food grains production rose from 52
million tonnes in 1951-52 to 244.78 million tonnes in 2010-
11 (Anonymous, 2012). However, the growth in the
agricultural sector has quite often fallen short of the Plan
targets. During the period 1960-61 to 2010-11, food grains
production grew at a compounded annual growth rate
(CAGR) of around two per cent. The Ninth and Tenth
Five Year Plans witnessed agricultural sectoral growth
rate of 2.44 per cent and 2.30 per cent respectively
compared to 4.72 per cent during Eighth Five Year Plan.
The average annual growth in agriculture and allied sectors
realized during the first four years of the Eleventh Plan
Period, (2007-08 to 2010-11), was 3.5 per cent against

the targeted growth rate of four per cent due to severe
drought experienced in most parts of the country during
2009-10.

Agricultural growth in Karnataka has not seen any
appreciable improvements. The sector registered a
negative growth of 2.9 per cent (Anonymous 2013). The
composition of Gross State Domestic Product showed a
further decline in the share of agriculture and allied sectors
(16.9 percent  in 2010-11 to 15.9 per cent in 2011-12).
It is a matter of concern that over the years, the
contribution of the agriculture sector to the economy has
been declining continuously without a commensurate
decline in the workforce deployed in agriculture.
Agriculture, directly or indirectly supports livelihood of
58.2 per cent of country’s population (Anonymous 2013)
and sluggish growth in agricultural sector, if persist for
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long may endanger national food security, lead to a rise
in rural poverty and reduce overall economic growth.
Enhancing agricultural growth is therefore a major policy
concern.

With this backdrop, the present study was
undertaken to analyze the growth trends in the crop sector
in North Eastern Karnataka in relation to other regions of
the state. It has also identified the factors that determine
the growth and development of crop sector in the region.
The study is likely to help in developing appropriate
measures for enhancing the growth of crop sector in the
region on a sustainable basis.
METHODOLOGY

For the study, Karnataka state was divided into four
divisions viz., Gulbarga, Belgaum, Mysore and Bangalore.
The division-wise secondary data on cereals, pulses,
oilseeds, commercial crops, fruits and vegetables were
collected for a period of 30 years from 1980-81 to 2009-
10.  The data were compiled from various issues of
‘Karnataka at a Glance’ obtained from the Directorate of
Economics and Statistics, Bangalore, Karnataka. To study
the trends in agricultural growth in the state, the data
was split up into three sub-periods viz., Period I (1980-
81 to 1989-90), Period II (1990-91 to 1999-00), Period
III (2000-01 to 2009-10)  representing the pre economic
reform, economic reform and post economic reform
periods respectively. The separation of the entire study
period into the three sub-periods was made to evaluate
the impact of agricultural policies initiated by the
government of India on the state’s agricultural
performance. Secondly, to assess the changes in relative
contribution of different factors to the output growth in
the state’s crop sector over the period of time.
Growth Model

Growth trends in agricultural sector were analyzed
by computation of compound annual growth rates by
fitting a semi-log trend model of the form.

In Y = a + bt
where, Y is the time series data of production, area

and yield of main crops, t is the trend term and a is the
constant coefficient. The slope coefficient b measures
the relative change in Y for a given absolute change in the
value of the explanatory variable t. If we multiply the
relative change in Y by 100, we get the percentage change
or growth rate in Y for an absolute change in variable t.
The slope coefficient b measures the instantaneous rate
of growth. We computed the compound growth rate r as
below.

CGR (r) = [antilog b %1] x 100
The model above was estimated by applying OLS

method. The t-test was applied to test the significance of
b. To control the adverse effects of weather fluctuations
on the data during the study periods, three years triennium

moving averages were computed for the area, yield and
production data.

Multiple Linear Regression Model
To explore the factors determining the growth of

crop sector, a multiple linear regression model as below
was fitted separately for the crop sector.

Yt = b0 + b1 X1 + b2 X2 + b3 X3 . . .. . .+ b6X6+ U
Where Y denotes crop production sector (Cereal,

Pulses, Fruits and Vegetables etc), X1 to X8 are the
respective variables for each sector, b1, b2, b3  . . . . b8 are
the respective partial regression coefficients  and U is
the random error term

The variables for the crop sector are presented as
below:

Y = Crop production (metric tonnes)
X1 = Fertilizer consumption (’000 tonnes)
X2 = Net irrigated area (hectares)
X3 = Area under a particular crop (hectares)
X4 = Institutional credit flow to Agril sector

(number in lakhs)
X5 = Total rainfall (mm)
X6 = Total number of regulated Markets (’00)

RESULTSAND DISCUSSION
Performance Trends of Crop Sector in Karnataka
State

The growth trends in area, production and
productivity of the crop sector across the divisions of
Karnataka state are presented in Table 1.
Cereals

A perusal of Table 1 reveals that the state registered
dismal growth of 0.3 per cent and 2.3 per cent for area
and production of cereals respectively, during the entire
study period (1980-81 to 2009-10). The area under
cereals in the state drastically declined from 4.56 per
cent during period II to 0.1 per cent during period III.
This was due to a slump in area shares of coarse cereals
(sorghum, pearl millet, finger millet and other small
millets) which emanated from the shifting consumption
patterns from coarse cereals towards high value crops.
The findings coincides with those of Joshi and Birthal
(2006), who asserted that at the national level, the share
of food grains in the total cropped area declined from 72
per cent in the triennium ending 1982/83 to 63 per cent
in triennium ending 2007/08 and that rain fed agriculture
in southern India was diversifying away from coarse
cereals towards oilseeds, pulses and horticultural crops.

The impressive growth in area (4.56 percent) and
production (7.91 percent) of cereals registered during
period II (1990-91 to 1999-00) was as a result of an
increase in area under rice and wheat which are staple
food crops and the gains in area under maize due to its
increased demand as poultry feed. Due to a fall in the
area under cereals (0.1 percent) during period III, the
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growth performance of cereals production drastically
declined and reached a non significant growth rate of
2.15 percent. The yield performance of cereals at the
state level was poor, during period I, the state registered
a dismal but significant growth of 0.59 per cent which
rapidly declined to negative growth (-3.87 percent) during
period II. Yield performance of cereals however,
recovered in the third period, and registered an
insignificant positive growth of 1.59 per cent. The
negative trend experienced during period II was a result
of reduction in investment in agricultural research and
development as compared to what had been the case in
period I (1980-81 to 1989-90).

 All divisions showed improved growth performance
in area and production of cereals during period II which
again declined during period III.  During period II,
Gulbarga division (5.45 percent) registered the highest
growth in area under cereals while Mysore division (3.62
percent) recorded the lowest growth in area and cereals
production (5.93 percent). In Karnataka state, Gulbarga
division is known as the state’s “cereal and pulses bowl”,
due to its favourable climatic conditions for production
of cereals and pulses. Therefore, the impressive growth
in area during period II was a result of expansion in area
of major cereals such as rice and maize which is a major

raw material for many agro based industries such as feeds
for dairy, poultry and piggery (Joshi et al., 2006). During
the same period, Bangalore division (10.3 percent)
achieved the highest growth in cereals production, due
to its large area under cereals (4.56 percent).

As far as yield performance of cereals is concerned,
all divisions registered negative growth during period II,
which slightly improved to a positive growth during the
third period. The growth rates were -8.15, -6.03, -1.56
and -1.76 per cent for Gulbarga, Belgaum, Mysore and
Bangalore divisions respectively. This trend resulted from
lack of high yielding technologies which were location
specific and suitable for rain fed agriculture and the slow
growth in input use and irrigated area. Overall, the
productivity performance of cereals steadily declined at
both the state and division levels. Similar findings were
reported by Joshi and Birthal (2006) who indicated that
the reduction in investment in agricultural research and
development, fertiliser and electricity consumption,
irrigated area and use of modern inputs were underlined
to be the main causes of low productivity for this crop
group.
Pulses

Karnataka state registered positive and significant
but dismal growth in pulses area (1.3 percent), production

Table 1: Division-wise compound annual growth rates of area, production and yield of different crop groups of
Karnataka

 (Per cent /annum)
Particulars Cereals  Pulses  Oilseeds Commercial crops  Fruits & vegetables

 Area  Prod  Yield  Area  Prod  Yield  Area  Prod  Yield  Area  Prod  Yield  Area  Prod  Yield
Gulbarga
Period I 0.63** 0.63NS -1.09NS 2.18** 1.56NS -0.15NS 9.27** 15** -1.73** -11.9** -2.6** 2.5NS -1.01NS 14.2** 21.1**

Period II 5.45** 9.07** -8.15** 2.49** 4.74** 2.93NS -0.75NS -3.8** 0.73NS -3.3** 3.8** 2.18** 12.04** 6.8** -1.5NS

Period III 0.24NS 2.94** 1.9** 1.49** 3.38** 1.41NS 3.46** -0.03NS -2.64** -3.9** -3.3NS 3.7** 2.28** 2.3** 3.4**

Overall period 0.7** 3.1** 2.9** 2.6** 3.6** 1.4** 0.4NS -1.1** 0.9** -3.79** 0.21NS 1.88** 5.12** 5.08** 2.58**

Belgaum
Period I 0.62** -0.25NS -1.58** 2** -1.29NS -3.32** 7.22** 5.39** -0.17NS -5.52** 8.24** 6.2** 4.45** 2.65NS 8.5**

Period II 4.19** 6.63** -6.03NS -1.08NS -0.27NS 9.74** -1.34NS -0.62NS 4.1** 1.2** 7.1** 0.67NS 9.63** 5.85** 3.7**

Period III 1.34** 4.58NS 3.6NS 6.07** 5.86NS -0.34NS 3.59NS 1.44NS -1.5NS -0.44NS -3.8NS 4.4** 5.68** 7.3** 1.7**

Overall period 0.3NS 2.1** 3.2** 1.8** 2** 3.2** 1.2** 1.04** 2.8** 0.2NS 4.23** 3.04** 6.6** 6.76** 4.59**

Mysore
Period I 0.89** -0.36NS -0.84NS -0.87** 0.37NS -1.52NS 9** 8.9** 2.85NS 4.3** 2.9** -2.2** 3.12** 8.9** 5.6**

Period II 3.62** 5.93** -1.56NS -0.12NS 3.06** 7.48** -2.2** 1.05NS -0.46NS 4.95** 1.14NS -3.22NS 9.2** 5.87** 1.04NS

Period III -0.03NS 1.44NS 1.56** 0.25NS 0.52NS 2.32NS 4.94** 3.4NS 1.67NS 1.66** -7.1** 0.92NS 12** 6.3** -1.2NS

Overall period 0.03NS 1.4** 2.6** -0.3** 0.7** 2.1** -0.3NS -0.6NS 1.12** 4.72** 0.78NS 0.04NS 8.45** 8.29** 2.94**

Bangalore
Period I 0.24NS -0.58NS 4.68** -0.12NS -0.84NS 0.15NS 12.1** 13.7** 4.96** 3.62** 5.6** -1.1** 2.58** 6.8** 7.4NS

Period II 4.56** 10.3** -1.76NS -0.86NS 0.46NS 4.15** -1.02NS -2.1NS 0.13NS -2.8** -0.68NS 5.28** 19.7** 13.6** -0.84NS

Period III -2.2** -0.36NS 1.41NS -4.28** 1.61NS 7.17** -2.46** -6.5** -1.3NS -7.5** -12.6** 4.37** 0.88NS 0.42NS -1.4**

Overall period -0.4NS 2.3** 3.2** -2.1** -0.3NS 3.3** 1.3** -0.2NS 0.64** -2.06** -1.1NS 3.15** 10.9** 10.6** 2.25**

Karnataka
Period I 0.59** -0.14NS 0.59** 1.17** 0.29NS -0.99NS 9.1** 11.5** 1.97** -6.4** 4.6** 1.08** 3.58** 6.9** 11.6**

Period II 4.56** 7.91** -3.87NS 0.73NS 2.59** 5.82** -1.1NS -1.93NS 0.9** 0.3NS 4.34** 1.01NS 12.6** 8.24** 0.22NS

Period III 0.1NS 2.15NS 1.95NS 1.99** 3.34** 2.92NS 2.22NS -1.08NS -0.81NS -1.1NS -5.03NS 3.49** 4.96** 4.03** 0.8NS

Overall period 0.3NS 2.3** 2.95** 1.3** 2.3** 2.5** 0.8NS -0.2NS 1.29** -0.47** 2.29** 2** 8.01** 8.00** 2.95**

Period I: 1980-81 to 1989-90; Period II:  1990-91 to 1999-00, Period III: 2000-01 to 2009-10, Overall Period: 1980-81 to 2009-10
Notes: ** Significant at 5 per cent level                   NS- Non significant
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(2.3 percent) and yield (2.5 percent) respectively during
the entire study period. The growth in production was
significant at 2.59 and 3.3.4 per cent during the second
and third period respectively. The area under pulses grew
dismally but significantly at an annual rate of 1.77 percent
during period I but drastically declined to 0.73 percent
during the second period. The state however made some
slight but significant improvement in area under cereals
(1.99 percent) during period III. The observed trend in
area at the state level was a result of reduction in the area
share of coarse pulses towards high value crops such as
fruits and vegetables.

 The yield performance of pulses in Karnataka state
was negative and insignificant (-0.99 percent) during
period I, However, during period II the state made a
remarkable improvement in yield growth, recording a
significant growth of 5.82 percent. The impressive growth
in yield lasted only in the second period, as the third period
experienced positive but insignificant growth of 2.92
percent. The observed trend of yield improvements across
the state during the second period (1990-91 to 1999-00)
was due to considerable increase in the use of modern
inputs such as improved seeds, chemical fertilisers and
electricity as farmers wanted to benefit from the
liberalization of the agricultural sector that was initiated
by government of India during period II. The subsequent
reduction in yields in the third period (2000-01 to 2009-
10) could have resulted from diversification of resources
towards high value crops away from less remunerative
pulses.

Gulbarga division recorded the highest growth in
pulses area and production during the first, second and
third periods. The division registered significant positive
growth of 2.49 and 4.74 percent for area and production
respectively during period II; however, during period III,
it registered slightly lower but significant growth rates of
1.49 and 3.38 percent for area and production respectively.
On the other hand, Belgaum division registered the lowest
growth, posting negative but insignificant growth for area
(-1.08 percent) and production (-0.27 percent)
respectively during the second period. During period II,
yield performance of pulses was highest and statistically
significant in Belgaum (9.74 percent), Mysore (7.48
percent) divisions and Bangalore (4.15 percent) while the
growth in Gulbarga division (2.93 percent) even though
positive, was non significant. The observed trend in pulses
production was due improvements in yields rather than
area.
Oilseeds

The state’s growth performance of oilseeds was
only impressive during period I, the state registered
positive and significant growth in area (9.1 percent),
production (11.5 percent) and yield (1.96 percent),

respectively. The results are in conformity with the
findings of Barghouti et al (2005), Joshi and Birthal
(2006), at all India level. Joshi and Birthal opined that the
area share of oilseeds increased drastically in the 1980s.
The rapid expansion in area under oilseeds experienced
in the state was due to favourable government policies
towards oilseed self sufficiency in the country. In order
to achieve self sufficiency in edible oils, government of
India launched a Technology Mission on Oilseeds (TMO)
in 1984 that enhanced farmers’ access to improved
technologies, inputs and support services. To harness
its full potential, imports of edible oils were regulated
through tariff and non tariff means.

However, this impressive growth was not sustained
and as a result growth in area, production and yield
drastically declined reaching negative growth in
subsequent periods. During period II, the state registered
insignificant negative growth of -1.1 and -1.93 percent
for area and production respectively while yield growth
(0.9 percent) was dismal but significant. Growth
performance of oilseeds during period III, registered
slight but insignificant improvement in area (2.22
percent), production (-1.08 percent) while yield (-0.81
percent) further declined to post negative but insignificant
growth. The observed trend was because, the TMO
lasted until the mid 1990s and its dismantling coincided
with India’s opening up of its agricultural sector to
external markets. The quantitative restrictions on imports
of a number of agricultural commodities, including
oilseeds were removed and tariffs were reduced. This
resulted into an influx of cheap edible oils.  The above
trends in government policy could have accounted for
the observed negative growth in area under oilseeds
observed at the state level during period II (1990-91 to
1999-00) and hence the marginal growth experienced in
the entire period (1980-2010).

During period I, Bangalore and Gulbarga divisions
registered the highest significant growth in area (12.1
and 9.27 percent) and production (13.7 and 15 percent)
respectively. This was due to the rapid expansion of area
under sunflower, due to its important growth features
such as short growth duration, photo insensitiveness,
adoption to a wide range of soils and climatic conditions
and the high yield per hectare as compared to other
traditional oilseed crop such as safflower and sesame.
The impressive growth experienced across all the divisions
during period I was not sustained in the subsequent
periods. During period II, growth in both area and
production drastically declined across the all the divisions,
posting significantly negative growth in some divisions
viz; Gulbarga, Belgaum and Bangalore divisions.

The results of the growth performance of oilseeds
productivity at the state level revealed that oilseed yield
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performance was marginal across all the study periods.
Oilseed yields grew at 1.29 percent per annum during
the entire period, -0.81 percent during period III and a
marginal 0.9 percent during period II. This trend was to
due to rapid deceleration of yield levels for sunflower
and soybean crop across all the divisions of Karnataka
state that resulted from dismantling of the Technology
Mission on Oilseeds in the mid nineties at the national
level, absence of adequate fertilization, conjunctive
application of inorganic and organic fertilisers and lack
of integrated phosphorus management system in red soils
(Ahluwalia, 1978). Further, sunflower is known to be
susceptible to many diseases incited by fungi, bacteria
and viruses of which sunflower mosaic is reported to
cause a reduction of 32 to 43 percent in sunflower yield
levels.

Bangalore division (4.96 percent) registered the
highest growth in yield during the same period. During
period II however, yield growth (4.1 percent) was highest
in Belgaum division. This could have been attributed to
the adoption of improved cultivars, fertilisers, plant
protection measures and proper cropping sequences in
these divisions. Period III witnessed significant
improvements in area growth in Gulbarga (3.46 percent)
and Mysore (4.94 percent) divisions, while the
improvement in Belgaum (3.59 percent) was not
statistically significant. However, during the same period,
Gulbarga and Bangalore division registered negative
growth for both production and yield
Commercial Crops

During the entire study period, Karnataka state
registered significant positive growth in production (2.29
percent) and yield (2 percent). However, commercial crop
area (-0.47 percent) registered statistically significant
negative growth. The performance of area growth was
poor during all the three periods. The state registered
significant negative growth (-6.4 percent) during period
I, which improved to a positive but insignificant growth
of 0.3 percent during period II, that again fell to a negative
position of -1.1 percent during period III. The trend could
have resulted from the falling market prices of cotton,
reduced irrigated area and labour scarcity, since these
crops are labour intensive.

 Production growth was positive and significant at
4.6 and 4.34 percent during period I and II respectively,
while yield performance (3.49 percent) was only
impressive during period III. The encouraging growth
in commercial crop production experienced was due to
yield improvements, mainly due to the significant
improvements in the yield of cotton due to Bt-cotton
which enhanced the yields up to 25  percent (Joshi and
Birthal, 2006). Mysore (4.3 and 2.9 percent) and
Bangalore (3.62 and 5.6 percent) divisions registered

positive and significant growth in area and production
respectively during period I. The observed trend in these
two divisions could have been due to an increase in land
reallocation towards improved Bt cotton varieties and
adoption of water saving technologies, mainly drip and
sprinkler irrigation and emergence of high number of
producer cooperatives that provided farmers with the
much needed access to markets.  The performance of
area and production growth was lowest during period
III, where Gulbarga, Belgaum and Bangalore divisions,
registered negative growth. However, during the same
period all the three divisions, viz; Gulbarga (3.7 percent),
Belgaum (4.4 percent) and Bangalore (4.37 percent)
registered positive and significant growth in the
commercial crop yield.
Fruits and Vegetables

Fruits and vegetables registered the most impressive
growth performance amongst all the crops groups studied
in Karnataka state across all the study periods. During
the entire study period, the state registered positive and
significant growth in area (8.01 percent), production (8.00
percent) and yield (2.95 percent). At the state level,
growth in fruit and vegetable area (12.6 percent) and
production (8.24 percent) was highest during period II
while yield growth (11.6 percent) was most impressive
during period I only. Similar results were reported by
Balappa (2000) and Weinberger et al (2007). The strong
growth in area under fruits and vegetables during period
II (1990-91 to 1999-00), was as a result of diversification
in the nineties that occurred out of coarse cereals and
pulses towards vegetables, fruits and spices.
Diversification was attributable to rapid growth in demand
for high value food commodities like fruits and vegetables,
increased investment in public infrastructure (roads and
markets) and favourable policies that facilitated
coordination between production, processing and
marketing. The National Horticultural Board was
established in 1984 to promote production, value addition
and exports of high value crops, and the thrust continued
in form of a National Horticulture Mission that was
launched in 2005.

Across the divisions, growth in production of fruits
and vegetables increased significantly during the second
period (1990-91 to 1999-00), mainly due a number of
policy factors.  Favourable post liberalization policies
initiated by the government played a big role in soaring
production growth. The food processing industry was
deregulated in 1991, the limit to foreign direct investment
(FDI) in the food processing was gradually raised to 100
per cent and agricultural markets were liberalized to allow
private investment in market (Deshingkar et al., 2003).
Agro processors were also facilitated to procure farm
produce directly from producers outside the state

Sserunjogi and Lokesha: A recent performance analysis of the crop sector and its determinants in North-Eastern Karnataka
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regulated agricultural markets through institutions like
contract farming.

Belgaum, Mysore and Bangalore divisions registered
positive and significant growth in area and production of
fruits and vegetables during periods I and II. The trend
resulted from significant growth in potatoes and tomatoes.
Potatoes are semi perishable in nature, have better prices,
wider market while tomatoes experienced better yields,
better prices and demand during period I and II. Secondly,
improved varieties/ hybrids from public institutions as
well as private companies enhanced tomato production
in the state.

On the other hand, yield growth was highest in
Belgaum (4.59 percent) while Bangalore division (2.25
percent) registered the lowest yield growth during the
entire study period. Across, the divisions, growth
performance of fruits and vegetables was most impressive
during period II. However, growth slumped during the
third period but remained positive for most divisions. The
double digit growth rates posted by most divisions during
the second period could have been as a result of continued
investment in agricultural technological and research such
as high yield varieties from the pre-liberalization period.
However, with post-liberalization reforms, public
investment in agricultural research and development
steadily declined, affecting the use of modern inputs hence
a decline in yield during period III.
Factors Affecting Growth of the Crop Sector in the
divisions of Karnataka
Gulbarga division

The coefficients of the factors affecting growth of
the crop sector are presented in Table 2. The regression
analysis revealed that in Gulbarga division (Table 2), area
under cereals (0.85) and fertiliser consumption (0.34)
significantly influenced cereals production. However,
oilseed production was significantly influenced by net
irrigated area (0.69) and fertliser consumption (0.19). As
far as commercial crop production is concerned in
Gulbarga division, area under commercial crops (1.62)
was the single significant contributor to production.  The
fruits and vegetables production in Gulbarga division was
significantly influenced by area under fruits and (4.84)
and fertiliser consumption (0.57).
Belgaum division

 The production of cereals in Belgaum division (Table
2) were significantly influenced by area under cereals
(0.89) and rainfall received (0.71). However, pulses
production in this division was affected by both number
of regulated markets (7.04) and rainfall (1.15). The
oilseed production of the division was due to area under
the crop (1.21), net irrigated area (0.76), markets (5020.4)
as well as rainfall (122.4). As was for Gulbarga division,

the area under commercial crops (1.57) was the single
significant factor influencing commercial crop production
in Belgaum division. The production of fruits and
vegetables in Belgaum division was significantly influenced
by area under the crops (0.76), institutional credit (0.17)
and availability of rainfall (0.39).
Mysore division

 The production of cereals in Mysore division was
significantly influenced by area under the cereals (1.54),
number of markets (1889.24) and rainfall (166.8).
However, no single factor was found to be significantly
influencing pulses and commercial crop production in
this division. The oilseed production in Mysore was
significantly influenced by area under oilseeds (1.63) and
fertiliser consumption (0.57). Lastly, fruit and vegetable
production in Mysore division was on the account of net
irrigated area (0.069) and rainfall received (0.55).
Bangalore division

 As far as Bangalore division is concerned, the
production of cereals was significantly influenced by area
under cereals (0.96), regulated markets (1.22) and rainfall
(0.65). Pulses production in the division was significantly
influenced by institutional credit (0.08) and rainfall
received (0.45). However, in this division, oilseed
production was a result of only area under oilseeds (1.69).
The area under commercial crops was the single
significant factor contributing to their production. Finally,
the production of fruits and vegetables in Bangalore
division was influenced by two significant factors namely,
area under the crop and fertiliser consumption (0.70).
CONCLUSIONS

The study has revealed that the crop sector in
Karnataka state  has diversified out of coarse cereals and
pulses towards high value crops viz; fruits and vegetables.
Fruits and vegetables registered the highest growth in
area, production and yield amongst all other crop groups
during the different study periods. Across the state’s
divisions, growth performance for fruits and vegetables
was highest during the economic reforms period but
slightly slumped in the post reform period. The growth
performance of oilseeds was impressive only during the
pre economic reforms period however, in the subsequent
period, it drastically reduced. The growth in area under
cereals in state was highest during pre economic period
but drastically declined during the economic and post
economic reform period. On the other hand, cereals
production stagnated in the economic and post economic
period while the yield slightly improved in the post
economic reform period. In Karnataka state, the
performance of pulses area and production was found
to be stagnating while productivity had declined during
the different period under study. For commercial crops,
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the growth performance of area was negative during the
various study periods while yield and production registered
positive and significant growth during the economic and
post economic reform period.

Division–wise results of the multiple regression
analysis of crop production have revealed that across the
different divisions, the area under a crop group, rainfall,
fertiliser consumption and number of regulated markets
are the major significant factors influencing crop
production in the state. The significant contribution of

rainfall to crop production in many of the state’s divisions
is a confirmation that crop production in Karnataka is
largely dependent on the vagaries of weather and is hence
exposed to all the risks and uncertainties associated with
climate. The significant contribution of area under a crop
across the divisions of Karnataka signifies that crop
production over the years has majorly been due to area
expansion rather than on productivity growth and
improvement. Given the ever raising population growth,
this trend poses serious consequences for food security

Table 2: Factors affecting growth in the Crop sector in different divisions of Karnataka
Particulars Intercept X1 X2 X3 X4 X5 X6 R2

Cereals
Gulbarga -3.55** 0.85** 0.04 0.01 0.34** 0.15 0.67 0.96

(1.73) (0.31) (0.32) (0.25) (0.16) (0.46) (0.42)
Belgaum 6.85** 0.89** 0.58 -0.048 0.015 -3.47 0.71** 0.92

(0.76) (0.51) (1.52) (-0.66) (0.11) (-1.94) (0.26)
Mysore -382643.3** 1.54** -0.18 1.35 0.38 1889.24** 166.8** 0.87

(-0.77) (0.11) (-0.19) (0.41) (0.81) (0.21) (1.27)
Bangalore -5.01** 0.96** -0.32 0.03 -0.031 1.22** 0.65** 0.97

(-1.68) (0.31) (-1.31) (0.60) (-0.27) (0.50) (0.17)
Pulses
Gulbarga 4.21** 0.99 -0.49 0.12 0.17 -0.42 0.013 0.73

(0.57) (1.69) (-1.37) (1.41) (0.45) (-0.44) (0.06)
Belgaum 25.9** 0.45 0.37 -0.06 0.28 7.04** 1.15** 0.78

(1.64) (0.97) (0.71) (-0.53) (0.99) (2.85) (0.51)
Mysore 3.69** 0.37 -0.06 -0.06 0.14 -0.109 0.45 0.38

(0.41) (0.57) (-0.14) (-0.92) (0.80) (-0.14) (1.95)
Bangalore 9.99** -0.21 0.07 0.08** 0.07 0.13 0.45** 0.78

(3.65) (-1.19) (0.52) (0.03) (0.09) (0.52) (0.09)
Oilseeds
Gulbarga 24.0** 0.26 0.69* 0.04 0.19** 1.13 0.09 0.79

(5.24) (1.61) (0.23) (0.81) (0.07) (2.11) (0.82)
Belgaum -84301.7** 1.21** 0.76* 2.04 0.21 5020.4** 122.4** 0.61

(-0.09) (0.37) (0.29) (1.56) (0.87) (0.87) (0.49)
Mysore -5.24** 1.63** -0.21 0.02 0.57** 0.82 0.48 0.87

(-1.00) (0.24) (-0.45) (0.27) (0.20) (0.84) (1.86)
Bangalore -5.01** 1.69** -0.11 0.024 -0.21 -0.93 0.58 0.82

(-0.46) (0.64) (-0.25) (0.24) (-0.71) (-0.85) (1.77)
Commercial Crops
Gulbarga 4.70** 1.62** 0.43 -0.09 0.34 - -0.35 0.19

(0.60) (0.71) (1.09) (-1.03) (0.88) (-1.47)
Belgaum -2.90** 1.57** -0.31 0.12 -0.19 - 0.4 0.67

(-0.19) (0.44) (-0.54) (1.28) (-0.98) (1.09)
Mysore 13.4** 1.21 -0.04 0.05 -0.39 - 0.08 0.36

(1.96) (1.66) (-0.06) (0.56) (-1.45) (0.22)
Bangalore 1.95** 0.82** 0.32 -0.02 -0.37 - -0.33 0.73

(0.17) (0.38) (0.57) (-0.19) (-0.98) (-0.70)
Fruits and Vegetables
Gulbarga 21.9** 4.84** 0.037 0.06 0.57* - 0.11 0.55

(3.65) (1.76) (1.09) (0.64) (0.21) (0.53)
Belgaum 9.15** 0.76** 0.34 0.17* 0.19 - 0.39* 0.92

(1.35) (0.22) (1.23) (0.05) (1.99) (0.15)
Mysore 6.36** 0.45 0.069** 0.035 0.1 - 0.55* 0.76

(1.77) (2.23) (0.02) (0.53) (0.67) (0.19)
Bangalore 8.73** 0.70** 0.25 0.02 -0.0067 - 0.16 0.92

(1.87) (0.12) (0.82) (0.33) (-0.05) (0.84)
Figures in parentheses indicate standard error
Note: ** Significant at 5 per cent level
X1 = Area under crop (hectares); X2 = Net irrigated area (hectares); X3 = Total institutional credit to Agricultural and allied sectors (lakhs); X4 = Total fertiliser
consumption (tonnes); X5 = Total number of regulated markets and  X6  = Rainfall (mm)
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and sustainability. Therefore, the study has suggested the
following policy implications:
 Land intensification by adoption of site specific

production technologies such as precision farming,
which would avail farmers’ knowledge of the site
specific fertiliser requirement necessary for maximum
yields.

 Investment expenditure on expansion of in irrigation
facilities across the different divisions has to be
increased and improved to reduce farmers’
dependency on the vagaries of weather.

 Provision of cost friendly agricultural insurance
schemes, combined with massive sensitization for
its adoption by the farmers.

 Induction of the private sector to increase investment
in agro processing, cold storage, refrigerated
transportation and retail chains so as to effectively
integrate markets for perishable commodities and
minimize post harvest losses.

 Development of appropriate yield raising measures
for cereals and pulses production such as innovation
of new breakthroughs in high yielding varieties and
crop management practices.

 Improvement of farmers’ access to improved quality
fertilisers and seeds, and enhancement of the
efficiency of extension services delivery.
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ABSTRACT
This paper attempts to assess the performance and efficiency level of sugar mills in India. Data envelopment analysis
(DEA) by using Constant returns to scale method has been applied on the input and output data for the period of 2009-
2014. This paper revealed that the average technical efficiency of sugar mills in India was 59.50 percent Based on the
average technical efficiency score that most of the mills were performing at the optimum level and some of the mills were
underutilizing its labor input. The mills located in the southern regions are performing well when compared to the other
counter parts of the region.  The total factor productivity (TFP) was calculated by using the Malmquist DEA .TFP change
could be increased or decreased based on the technical and technological change. Some of the mills got the TFP value of
more than unity indicated that productivity gain of the mills.
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DEA approach, sugar industry, technical efficiency, TFP
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INTRODUCTION
India is the second largest producer of sugar after

Brazil, with more than 45 millions of sugar cane growers
in the country. Sugar cane is an important commercial
crop in India. Sugarcane is grown in semi-tropical region
and accounts for around two-third of world sugar
production. The sugar industry is the second largest
agricultural industry followed by the textile industry. The
bulk of the rural population in India depends on this
industry. Sugar industry in India is well maintained and is
growing at a steady pace, boosting up a consumer base
of over all billions of people. The sugar industry provides
direct employment near about to 5 lacs peoples. In India,
more than 7.5 percent of population directly or indirectly
depends on sugar industry. The Indian sugar industry
uses sugarcane in the production of sugar and hence
maximum number of the companies is likely to be found
in the sugarcane growing states of India including Uttar
Pradesh, Maharashtra, Gujarat, Tamil Nadu, Karnataka,

and Andhra Pradesh.
Indian share in the world’s total production has

shown an increasing trend in the past few years and
currently India is contributing to around 16 per cent. The
sugar industry’s contribution, to the Indian economy is
presently enormous with its total turnover of over ` Fifty
five thousand crores (`Five hundred fifty billion) or $12
billion per year. (www.coopsugar.org). The country has
been indulged in the production of cane sugar rather than
beet sugar as India’s tropical weather conditions support
sugarcane production. The consumption level of sugar
in India reaches up to 18.5 million tons annually making
India the largest consumer of sugar in the world.  The
per capita consumption for sugar in India is 19kg in the
year 2011. (www.agritrade.iift.ac.in). Performance
analysis of sugar mills is necessary for the present
condition.
Objectives

The objective of the study is to analyze the technical
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efficiency and total factor productivity of sugar mills in
India.
METHODOLOGY

Forty one sugar companies in India which is listed
in Bombay stock exchange were selected for the purpose
of the study. Six years periods from 2009 to 2014 was
considered for evaluating the efficiency level of sugar
mills in India. The entire study profoundly relied on the
secondary data from the published and unpublished
reports of the Sugar companies. The secondary data such
as liabilities and assets, Income and Expenditure, sales,
raw material details, product details were collected from
Centre for Monitoring Indian Economy (CMIE),
PROWESS database, Mumbai. These data were
consolidated for the purpose of analysis. Data
envelopment analysis (DEA) was used for the analysis
of the study. DEA is a performance measurement
technique which can be used for analyzing the relative
efficiency of productive units having multiple inputs and
multiple outputs. DEA is linear programming methodology
to measure the efficiency of multiple decision making
units when the production process presents a structure
of multiple inputs and outputs.

Data envelopment analysis originated from the
measurement of productive which was proposed by
Farrell’s model (1957). Then the DEA was expanded and
adjusted by Charnes, Cooper and Rhodes CCR model
(1978) and Banker, Charnes and Cooper BCC model
(1984) based on the constant returns to scale and variable
returns to scale.
Technical Efficiency

Technical efficiency (TE) reflects the ability of the
firm to obtain maximum output from given set of outputs.
The technical efficiency of the firm is commonly
measured by means of ratio and will take the value
between 0 and 1. It provides the indictor of the firm. A
value one indicates the firm is fully technically efficient.
This can be done by using DEAP software. Malmquist
productivity index is used to calculate the change in
productivity. It measures the efficiency of decision units
for the cross period changes.
Total Factor Productivity Change

Malmquist productivity index was used to calculate
the change in productivity between two points by
estimating the ratio of the distances of each point relative
to common technology. The Malmquist input oriented
total factor productivity change index between the base
period t and the following t+1 is defined as.

M(Yt,Xt, Yt+1, Xt+1) =[dt+1(Yt+1, Xt+1)/dt (Yt,Xt)    x
dt(Yt+1, Xt+1)/dt+1 (Yt+1,Xt+1)]1/2

A value of M greater than unity implies a positive
TFP or productivity gain otherwise, the value of less than
one indicates the TFP decline and the value equal to unity

means no change in productivity from period t to t+1.
The total factor productivity change (M) can be
decomposed into technical efficiency change (TEC), how
much closer a firm gets to the efficient frontier and
technological change (TC), how much the bench mark
production frontier moves at each mills’ observed input
mix.
RESULTSAND DISCUSSION
Efficiency Analysis using Data Envelopment Analysis

It is a non parametric analytic technique which
allows us to compare the relative efficiency of decision
making units (DMU) as benchmark and by measuring
the inefficiencies in input combinations in other units
relative to the benchmark. In this analysis, number of
employees, cane crushed per day, raw material quantity
and fuel and lubricant charges considered as input factors
and sales (including raw sugar and molasses) would be
considered as a output factor. Malmquist productivity
index was used to calculate the change in productivity.
It measures the efficiency of decision units for the cross
period changes. Technical efficiency of the sugar mills
were analyzed by using DEAP software and given in
Table 1.

From the Table 1. it could be concluded that Belapur
industries, Girdharilal, Monnet, Empee sugars and Dalmia
sugars were the most technically efficient sugar mills
and indicated that these mills were using optimum number
of employees to run its operations at the most productive
scale and the installed capacity of these mills were in the
optimum level with raw material availability and presented
in Table 1. The average technical efficiency score was
59.50 percent (0.595). Dhampur sugars, KM sugars,
Venus, Mawana, Picadilly, Uttam, Bannari Amman,
Sakthi, Dharani, Rajshree, EID parry, KCP sugars,
Andhra sugars, Arooran and Kothari sugars were efficient
mills. These mills got the technical efficiency score of
more than59.50 percent (0.595) indicated that these mills
were able to convert their inputs efficiently into outputs.
These mills should maintain and improve its input level
to get the maximum level of output. The remaining mills
like Riga sugars, Balrampur chini, Bajaj hindusthan,
Jeypore, Vishnu, Simbhaoli sugars etc., were operating
at poor efficiency level. Lower the efficiency of the mill,
higher will be the scope for reduction of its inputs (while
maintaining the level of outputs) relative to the best
practice of mills. Hence, it could be concluded that
modernization of technology is needed for improving the
efficiency with minimum cost and reducing the labour
usage. The performance of mills varies significantly due
to difference in installed capacity, number of employees
and the raw material availability.
Total Factor Productivity Change (TFP)

Malmquist TFP index calculates the change in
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productivity between two points by estimating the ratio
of the distances of each point relative to a common
technology. (Malmquist productivity index) It was
calculated by using technical efficiency change and
technological change. Malmquist (1953) developed the
index for distance function and it measures the change in
the total factor productivity between two variables by
calculating each variable’s relative distance rate to
common technology. TFP was analyzed and given in Table
2.

The input and output were used for the calculation

of total factor productivity change. Output 1: Cane
crushed per day, Output 2: Number of employees, Output
3: Raw material and Output 4:  Fuel and lubricant charges,
Input:  Sales made in Indian rupees (Raw sugar including
molasses). The Table 2 describes the total factor
productivity of the sugar mills. According to the technical
efficiency change index, 22 percent of the sugar mills
got the lower average annual technical efficiency index
indicated that no change has been observed. The
remaining mills (72 percent) got the higher average annual
technical efficiency. The total factor productivity change
would be increased or decreased based on the technical
and technological change. Ravalgaon (1.045), Belapur

Table 1: Technical efficiency score of sugar mills
Sugar mills Technical efficiency score
Riga sugars 0.029
Balrampur chini 0.05
Bajaj Hindusthan sugars 0.073
Jeypore sugars 0.1
Vishnu sugars 0.142
Simbhaoli sugars 0.152
Shadilal sugars 0.175
Triveni 0.2
Upper ganesh sugar mills 0.225
JK Sugars 0.25
Ravalgaon sugars 0.455
Renuka sugars 0.3
Ugar sugars 0.323
Belapur sugars 1
India sugars 0.529
Oudh sugars 0.4
Girdharilal 1
Parry’s sugars 0.45
Dhampur sugars 0.653
KM Sugars 0.689
Rana sugars 0.525
Kesar enterprises 0.55
Dwarikesh sugars 0.575
Venus sugars 0.903
Mawana sugars 0.625
Monnet 1
Piccadilly sugars 0.675
Uttam sugars 0.7
SEBC sugars 0.8
Bannari amman sugars 0.75
Sakthi sugars 0.763
Dharani sugars 0.8
Rajashree sugars 0.825
EID parry 0.834
KCP sugars 0.875
Andhra sugars 0.893
Gayatri sugars 1
Thiru arooran sugars 0.95
Kothari sugars 0.975
Empee sugars 1
Dalmia sugars 1
Average 0.595

Table 2: Total factor productivity change
Company effch techch tfpch
Riga sugars 1.012 0.829 0.839
Balrampur chini 0.995 0.735 0.731
Bajaj Hindusthan sugars 1 0.702 0.702
Jeypore sugars 1.009 0.832 0.84
Vishnu sugars 1.05 0.824 0.865
Simbhaoli sugars 1 0.784 0.784
Shadilal sugars 1.002 0.838 0.84
Triveni 0.995 0.808 0.804
Upper ganesh sugar mills 0.995 0.784 0.781
JK Sugars 1.056 0.816 0.862
Ravalgaon sugars 1.155 0.905 1.045
Renuka sugars 0.995 0.808 0.804
Ugar sugars 0.996 0.703 0.7
Belapur sugars 1 1.103 1.103
India sugars 1.101 0.973 1.071
Oudh sugars 1 0.84 0.84
Girdharilal 1 0.991 0.991
Parry’s sugars 1 0.838 0.838
Dhampur sugars 1.022 0.786 0.804
KM Sugars 1.022 0.826 0.844
Rana sugars 1 0.814 0.814
Kesar enterprises 1.001 0.837 0.838
Dwarikesh sugars 1.001 0.839 0.839
Venus sugars 1.021 0.864 0.882
Mawana sugars 1 0.838 0.838
Monnet 1 1.533 1.533
Piccadilly sugars 1.037 0.85 0.882
Uttam sugars 1 0.839 0.839
SEBC sugars 0.941 0.823 0.774
Bannari amman sugars 0.995 0.786 0.782
Sakthi sugars 0.998 0.703 0.702
Dharani sugars 1 0.839 0.839
Rajashree sugars 1 0.839 0.839
EID parry 0.999 0.702 0.702
KCP sugars 1.009 0.833 0.841
Andhra sugars 1 0.706 0.707
Gayatri sugars 1 0.82 0.82
Thiru arooran sugars 1 0.839 0.839
Kothari sugars 1.005 0.84 0.844
Empee sugars 1 0.835 0.835
Dalmia Sugars 1 0.782 0.782
Average* 1.01 0.833 0.841
*All Malmquist index averages are geometric means
effch - efficiency change, techch - Technological change, tfpch - total
factor productivity change

Praveena et al.: An economic analysis of sugar mills in India-DEA approach
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sugars (1.103) and India sugars (1.071) got the value of
more than unity indicated that productivity gain of these
mills and the remaining mills had the Malmquist value of
less than one indicated that productivity loss of those
mills. It should be improved by those mills by increase
their technical efficiency change.
Segmentation of Sugar Mills on the basis of Technical
Efficiency Score

The sugar mills were classified into highly efficient,
above average and below average on the basis of their
technical efficiency score was given in Table.3. Sugar
mills which are having efficiency score of 1 (100 percent)
indicate highly efficient mills.

From the Table 3 it is clear that only 6 mills have
100 per cent efficiency and 39 per cent of sugar mills are
above average and 46.34 per cent sugar firm were below
average.

indicated that most of the sugar mills were in the optimum
efficient level.  It implies that most an average mill can
make essential reduction in all its inputs to attain the
maximum output.  The sugars mills located in the south
region have performed relatively better than their counter
parts of other regions. From the Malmquist DEA, it
cleared that labor input is highly underutilized in most of
the sugar mills. The mills having the technical efficiency
score of less than one should improve its performance
by better management practices and efficient conversion
of inputs into outputs.
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Table 3: Classification of sugar mills based on TE
Particulars Frequency Percentage
Highly efficient 6 14.64
Above average 16 39.02
Below average 19 46.34
Total 41 100

CONCLUSIONS
The average technical efficiency score of sugar mills

for the period of 2009-2014 were 59.50 percent (0.595)
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ABSTRACT
Improvement in farm efficiency is a very important factor of productivity. Rice is the most important and extensively grown
food crop in the world. Hence an attempt has been made in this study to estimate the efficiency of rice farms using stochastic
frontier production function approach and the influence of socio-economic factors on the technical efficiency was measured
using regression analysis. The mean technical efficiency was found to be 94.07 per cent, indicating that the realized
output can be raised by 6 per cent in the region with the available technology and resources. Farmer's age (0.0191),
education (0.0443), experience in rice cultivation (0.0164), family size (0.0632), membership in cooperative society
(0.2984) and access to institutional credit (0.3965) were the most influential determinants of technical efficiency. The
mean technical efficiency values of greater than 90 per cent for majority (61.67%) of the rice farmers indicate that there is
little scope for improving the efficiencies of these farmers with the existing technology as the farmers are already operating
near the frontier. Hence new location-specific technologies should be developed and transferred to farmers. However,
sufficient potential also exists for improving the productivity of rice by proper management and allocation of the existing
resources and technology for farms operating at lower levels of efficiency.

Keywords
Technical efficiency, rice, determinants of efficiency, production function, stochastic function

JEL Codes
O33, Q10, Q12, Q16

INTRODUCTION
Agricultural output can be increased through either

area expansion or productivity improvements. In Indian
context, land is a shrinking resource for agriculture owing
to competing demand for its use. Hence further increase
in agricultural production has to be achieved by increasing
the productivity of land.

Productivity can be increased through one or
combination of its determinants – the technology, the
quantities and types of resources used and the efficiency
with which the resources are used. Embarking on new
technologies is meaningless unless the existing technology
is used to its full potential (Kalirajan et al., 1996). Of the
various determinants of productivity, improvement in the
efficiency of the resources already at the disposal of the
farmers is of great concern. In this context, efficiency in
production of a crop assumes paramount importance.

Policy makers can plan to promote the development
of improved technologies by improving research and
development processes or take steps which enable the
farmers to improve efficiency in production. However,
the development of improved technologies probably
requires a long time and considerable funds. Raising
efficiency offers more immediate goals at modest costs
if there are substantial inefficiencies present in agricultural
production (Goyal et al., 2006).

The concept of efficiency is the core of economic
theory. Therefore it is not a surprise if considerable efforts
have been put forth to the analysis of farm level efficiency
in developing countries. If farmers are not making efficient
use of existing technology, the efforts designed to improve
efficiency would be cost-effective than introducing new
technologies as a means of increasing agricultural output
(Bravo-ureta and Evenson, 1994).
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Improvement in farm efficiency is a very important
factor of productivity growth especially in developing
economies, where resources are meager and opportunities
for developing and adopting better technologies have lately
started dwindling (Ali and Chaudhry, 1990).

Rice is the most important and extensively grown
food crop in the world. Because of its importance in
providing national food security and generating
employment and incomes for the low-income sectors of
society, most Asian governments regard rice as a strategic
commodity (Hossain and Narciso, 2004). Rice is a primary
food source for more than one-third of the world’s
population and grown in 11 per cent of the world’s
cultivated area. India is one of the leading rice producing
countries in the world. Rice contributes around 43 per
cent to the total food grain production in the country.
The leading states in rice cultivation are West Bengal,
Uttar Pradesh, Andhra Pradesh, Punjab and Odisha.

Rice is of key importance to Andhra Pradesh’s
economy and its people. Rice is the major staple food
grain crop in Andhra Pradesh. A large percentage of labour
force earns a living from agriculture by cultivating rice.
The state has significant strengths in rice production
enjoying the right conditions for growing rice and is ranked
third in the country in terms of rice. Even though India is
among top rice producers it is merely because of its large
area and not due to efficiency in production. International
comparisons also indicate that agricultural productivity
in India is relatively poor. In spite of having largest area
under rice in the world, rice productivity in India is 2.37
tonnes ha-1 while the world average is 4.25 tonnes ha-1.

With limited scope for area expansion, coupled with
diversion of cultivable land to non-agricultural uses
(Deshpande and Bhende, 2003), the growing demand for
food grains resulting from increasing population and rising
per capita income can only be met by increasing the food
grain production through productivity enhancement.
However crop yields have reached a plateau even in well-
endowed regions. Stagnation in yields is attributed to low
efficiencies in the production process, non-availability of
new technologies and resource degradation associated
with input intensification (Rao et al., 2003).Variation in
technical efficiency can reflect the productivity
differences across farms. An estimate on the extent of
efficiency can help to decide whether there is any scope
to improve efficiency or to develop new technologies to
raise agricultural productivity.

Considering the importance of rice cultivation in
promoting agricultural development in the country in
general, in the state of Andhra Pradesh in particular and
West Godavari district in specific, an attempt has been
made in this study to estimate the efficiency of rice farms
and the factors which influence the efficiency.

MATERIALAND METHODS
Data Collection and Sampling

Multistage stratified random sampling technique was
adopted for selection of the sample with district as the
first stage unit, mandals/tehsils as the second stage units,
villages as the third stage units and farm holdings as the
final and ultimate stage units.

In the first stage, one district with highest
production of rice was selected based on the average of
five years’ data on rice production i.e., from 2008-09 to
2012-13. Accordingly West Godavari district was chosen
for the study. The district is popularly known as the
Granary of India since about 50% of the state’s rice
production comes from the district. The criterion for
selection of the district is shown in Table 1. Considering
district as a unit, two prominent rice growing mandals
namely Ungutur and Ganapavaram were selected based
on three years’ average rice production i.e., from 2010-
11 to 2012-13. From each mandal three villages were
selected randomly. Thus a total of six villages were
selected for the study. From each village 20 rice farmers
were selected randomly. Thus the sample consisted of 1
district, two mandals, six villages (three villages from
each mandal) and 120 rice farmers (twenty from each
village). The primary data of the selected rice farmers
were obtained through personal interview method with
the help of pre-tested comprehensive interview schedule
for the agricultural year 2013-14 based on farmer’s recall.
Method of Analysis

In the present study, the stochastic frontier
production function approach was used to measure
technical efficiency of rice farms (Aigner et al., 1977;
Kalirajan and Shand, 1989; Sharma and Dutta, 1997).
The estimation of production frontiers has proceeded
along two general paths:

Deterministic frontier which forces all observations
to be on or below the production frontier so that all
deviations from the frontier are attributed to inefficiency.

Stochastic frontier, where disturbance term consists
of two components, a one-sided component representing
technical inefficiency and a symmetric component
representing the random effects outside the control of
the farmer such as weather, plant disease, drought, floods
etc. including the statistical noise contained in every
empirical relationship.

The advantage of stochastic frontier over the
deterministic frontier is that farm-specific efficiency and
random error effect can be separated.
Specification of the Model

The stochastic frontier production function of the
Cobb-Douglas type was specified for this study (Kalirajan
and Flinn, 1983; Dawson and Lingard, 1989; Bravo-Ureta
and Evenson, 1994).The model used is
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lnYi = b0 + b1lnX1 +b2lnX2 + b3lnX3 +b4lnX4 + b5lnX5
+ Vi-Ui

where
Yi = Output of rice (Quintals ha-1)
X1 = Quantity of seed (kg ha-1)
X2 = Human labour (mandays ha-1)
X3 = Machine labour (hrs ha-1)
X4 = Quantity of fertilizers (kg ha-1)
X5 = Quantity of pesticides (l ha-1)
Vi = Random variable
Ui = Farm specific technical efficiency related

variable
Determinants of Technical Efficiency

Several studies have shown a positive relationship
between technical efficiency and the socio-economic
variables (Kalirajan, 1990; Bravo-Ureta and Evenson,
1994; Parikh and Shah, 1994; Shanmugham, 2003;
Bhende and Kalirajan, 2007). In the present study, the
farm-specific factors such as area under the rice crop,
age of the farmer, educational qualification, experience
in rice cultivation, family size, membership in cooperative
society and access to formal credit have been considered
which affect the level of technical efficiency of rice crop
production. In this study a linear regression model was
used where the maximum likelihood estimates of technical
efficiency were regressed against the socio-economic
characters of the farmers.

TEi  = a +  bj Xij

where, Xij is the jth socio-economic character of the ith

farmer.
X1 = Area under the rice crop (ha)
X2 = Age of the farmer (Years)
X3 = Educational qualifications (in years of

education)
X4 = Experience in paddy cultivation (in years)

X5 = Family size (Nos)
X6 = Membership in cooperative society (ies)
X7 = Access to formal credit (s)
a = Intercept term
b1...b7 =  Coefficients of respective factors influencing

the technical efficiency
RESULTSAND DISCUSSION
Estimation of Frontier Production Function

For estimating technical efficiency, stochastic
frontier production function approach was used. The
parameters of frontier production function were estimated
using the maximum likelihood estimation (MLE) and the
results are presented in Table 2. A high value of g (0.8237)
in the district indicates the presence of significant
inefficiencies in the production of rice crop. It indicates
that 82 per cent of differences between the observed and
maximum production frontier outputs were due to the
factors which were under farmer’s control. The
stochastic frontier analysis has further shown that 82
per cent of observed inefficiency was due to farmer’s
inefficiency in decision-making and only 18 per cent of it
was due to random factors outside their control in the
case of all farms. Thus, the one sided-error ui dominated
the symmetric error vi and the short fall of realized
productivity from the frontier was largely due to technical
inefficiency and was mainly within the control of
individual farmers.

Further, the estimates of stochastic frontier have
shown that the estimated values of coefficients of human
labour, machine labour and pesticides were positive and
highly significant, indicating these variables to be
productive inputs for successful production of rice crop.
The estimated values of seed and fertilizers were negative,
indicating overuse of the factors in producing the crop.
Statistically significant and positive values of the estimated
coefficients indicated that farmers could increase per

Table 1: District-wise average of 5 years rice production ('000 tonnes) in Andhra Pradesh
 District 2008-09 2009-10 2010-11 2011-12 2012-13 Average of last 5 years
Srikakulam 415 378 185 404 529 382.2
Vizianagaram 312 239 348 268 321 297.6
Vizag 172 74 201 170 152 153.8
East Godavari 1513 1074 1308 1177 1102 1234.8
West Godavari 1600 1115 1491 1308 1289 1360.6
Krishna 1427 1209 1091 1011 951 1137.8
Guntur 1147 1067 852 1120 638 964.8
Prakasam 482 489 519 427 190 421.4
Nellore 997 1004 1005 1031 1026 1012.6
Kadapa 129 188 130 159 81 137.4
Kurnool 377 415 398 380 337 381.4
Anantapur 144 149 171 120 76 132
Chittoor 165 170 186 169 171 172.2
Source: Agricultural Statistics at a Glance: Andhra Pradesh

Samarpitha et al.: Has land productivity reached a plateau?  Evidence from rice farms
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36.67 per cent of the rice farms lied between 80 to 90
per cent of the technical efficiency level. Further, the
analysis revealed that only 1.67 percent of the sample
farmers were operating at technical efficiency levels of
70 to 80 per cent. The results revealed that 98.34 per
cent of the rice farms were operating at technical
efficiency levels of greater than 80 per cent.
Determinants of Technical Efficiency

Given a particular technology to transform physical
inputs into outputs, some farmers were able to achieve
maximum technical efficiency, while others were found
relatively inefficient. This divergence could be due to many
factors. Therefore, it is important to identify the factors
which cause the difference in farm-specific technical
efficiency. A number of studies (Kalirajan, 1991, Kalirajan
and Shand, 1989, and Shanmugam and Venkataramani,
2006) have suggested that efficiency of farmers is
determined by various socio-economic factors.

The results of regression analysis carried out in this
regard are presented in Table 4. The results have shown
that the age of the farmer, education level of a farmer,
experience in rice cultivation, family size, membership in
cooperative society and access to institutional credit were
the positive and significant factors affecting technical
efficiency, their coefficients being 0.0191, 0.0443,
0.0164, 0.0632, 0.2984 and 0.3965 respectively. This
implies that older farmers with higher educational level,
greater experience in rice cultivation, large number of
working family members, having membership in
cooperative society and access to institutional credit were
more efficient in producing rice.

Education enhances the acquisition and utilization
of information on improved technology by the farmers
as well as their innovativeness. Hence educated farmers
were more efficient than illiterate farmers. An experienced
farmer has the past experience to rearrange and make
best use of his inputs to obtain higher output levels with
a given technology. In large families more family labour
might be available for use compared to smaller families
which may be using hired labour thus positively

hectare yield by applying more units of these inputs.
The estimate of s2 (0.0077) was highly significant

suggesting that the technical inefficiency effects were a
momentous component to the total variability in the yield
of rice crop. The log likelihood function (168.80) was
large and significantly different from zero indicating a
good fit and the correctness of the specific distribution
assumption.
Technical Efficiency of Sample Farms

Details regarding farm-specific technical efficiencies
are important as they provide detailed information to
policymakers on the nature of production technology used
in farms. The frequency distribution of sample farms by
the level of technical efficiency in raising the rice crop is
shown in Table 3. It was observed that there were wide
variations in the level of technical efficiency across the
sample farms in raising the rice crop. The average level
of technical efficiency has been estimated as 94.07 per
cent for farms as a whole, implying that on an average
the sample farmers tend to realize around 94 per cent of
their technical abilities. Hence, on an average,
approximately only 6 per cent of the technical potentials
were not realized. Therefore, it is possible to improve the
yield by 6 per cent by following efficient crop
management practices without increasing the level of
inputs application.

It was also observed that a majority of the farms
(61.67 percent) were operating close to the frontier with
the technical efficiency of more than 90 per cent. About

Table 2: Estimates of stochastic frontier production
function
Variables Coefficient Standard error
Constant 3.6565*** 0.3167
Seed -0.0097 0.0446
Human labour 0.1037** 0.0414
Machine labour 0.0618*** 0.0234
Fertilizers -0.0007 0.0133
Pesticides 0.0545** 0.0226
Sigma square 0.0077*** 0.0014
Gamma 0.8237*** 0.0704
Log likelihood 168.8017
Mean TE 94.07
Note: SE = Standard error
*** and ** denote significance at 1 and 5 per cent levels respectively.

Table 3: Distribution of sample rice farmers under
different levels of technical efficiency
TE (%) Number of farms Percentage to total
70.01-80.00 2 1.67
80.01-90.00 44 36.67
> 90.00 74 61.67
Total 120 100
Mean TE (%) 94.07

Table 4: Factors affecting technical efficiency in rice
production
Variables Coefficient Standard error
Constant 3.4598*** 0.3467
Area under rice cultivation -0.0090** 0.0092
Age of the farmer 0.0191*** 0.007
Educational qualification of farmer 0.0443** 0.0178
Experience in rice cultivation 0.0164** 0.0082
Family size 0.0632*** 0.0225
Membership in cooperative society 0.2984** 0.1407
Access to institutional credit 0.3965*** 0.121
R2 0.6349
*** and ** denote significance at 1 and 5 per cent levels respectively.
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influencing efficiency. Membership in cooperative society
affords the farmers the opportunity of sharing information
and ‘how to’ knowledge on modern rice practices by
interacting with other farmers thus helping in enhancing
efficiency. Farmers’ access to institutional credit enhances
their timely acquisition of production inputs that enhance
productivity via efficiency.

The variable, area under rice cultivation (-0.0090)
has shown a significant but negative relationship with
the technical efficiency. It indicates that as the operational
area under rice increases, the technical efficiency
decreases indicating that small and marginal farms were
technically more efficient which may be attributed to their
motivated family labour compared to their larger
counterparts. Completion of farm operations during the
specific time period is very crucial. However, it becomes
increasingly difficult to complete some of the critical farm
operations within time as farm size increases. The delay
in timely application of inputs and completion of farm
operations during critical periods on large farms might
influence efficiency negatively.
CONCLUSIONS

The study has revealed that variation in the output
across agricultural farms in the region is due to difference
in their technical efficiency levels. Human labour, machine
labour and plant protection chemicals have been found
to be the major determinants of rice productivity in the
region. The shortfall in realized rice productivity from
the frontier has largely been due to technical inefficiency
and is largely within the control of individual farmers.
The mean technical efficiency has been found to be 94.07
per cent among the sample farms, which indicates that
on an average, the realized output can be raised by 6 per
cent without any additional resources in the region. By
proper management and proper allocation of the existing
resources and technology, sufficient potential exists for
improving the productivity of rice.

Further, age of the farmer, education level of a
farmer, experience in rice cultivation, family size,
membership in cooperative society and access to
institutional credit have been identified as the most
influential determinants of technical efficiency. These are
also the shifting factors of the production frontier. The
study has revealed that the area under rice cultivation has
significant negative impact on technical efficiency. Hence
large farmers can emulate the practices followed by small
and marginal farms to reap higher yield. To improve the
productivity via technical efficiency, access to formal
credit, education and encouraging the small and marginal
farmers have to be considered on priority basis by
increasing the farm credit allocations, implementing
compulsory education programmes and including the
small and marginal farmers in all the Government

programmes to make efficiency sustainable.
However the mean technical efficiency values of

greater than 90 per cent for majority of the rice farmers
indicate that there is little scope for improving the
efficiencies of farmers with the existing technology as
the farmers are already operating near the frontier. Hence
new location-specific technologies should be developed
and transferred to farmers.
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ABSTRACT
The present study was conducted in Sindhanur and Manvi taluks of Raichur district in Karnataka state during 2014-15.
To analyse the adoption of improved production technologies by paddy growers. The total sample constituted 180 paddy
growers comprising of 60 marginal farmers, 60 small farmers and 60 big farmers from 12 villages of two taluks in Raichur
district. The results revealed that more than half of the paddy growers (50.60 percent) belonged to medium adoption
category, whereas 29.44 and 20.00 per cent of the paddy growers were belonging to high and low adoption categories
respectively. Non-availability of labours, lack of knowledge to manage the diseases and low price of the product were the
major management, technical and marketing problems faced by paddy growers respectively. Providing agricultural
inputs and machines on hire basis and providing efficient credit facilities were the important suggestions of paddy
growers to overcome the problems.
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INTRODUCTION
Paddy (Oryza sativa L.) is one of the important

cereal crops of the world and forms the staple food for
more than 50 per cent of the global population. The United
Nations General assembly, in a resolution declared the
year of 2004 as the International Year of Rice, which
had tremendous significance to food security. It was very
eloquently upheld the need to heighten awareness about
the role of rice in alleviating poverty and malnutrition.

In Asia, India has the largest area under the rice
accounting for 28.5 per cent of the global rice area. The
top three producers of rice are China (29 percent of world
production), India (21 percent of world production) and
Indonesia (8.3 percent of world production). World trade
figures are very different, as only about 5-6 per cent of
rice produced is traded internationally. The largest three
exporting countries are Thailand (30 percent of world
export), Vietnam (14 percent of world exports) and United

States (9 percent of world exports), while the largest
three importers are Philippines (6 percent of world
imports), Indonesia (5 percent of world imports) and
Bangladesh (4 percent of world imports) (Anonymous,
2013a).

Rice is grown in our country under four major
ecosystems viz., irrigated (21.0 m ha), rainfed lowland
(14 m ha), rainfed upland (6 m ha) and flood prone (3 m
ha).  More than half of rice area (55 percent) is rainfed
and distribution wise 80 per cent of the rainfed rice areas
are in eastern India, making its cultivation vulnerable to
vagaries of monsoon (Anonymous, 2013).

A large number of technologies have been generated
in paddy cultivation but the farmers are not adopting to
the full extent. Therefore, the gap between the
recommendations of package of production by the
scientist and actual use by the farmers still exists even in
irrigated situations. There is substantial technological gap
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in paddy cultivation in respect of use of seed rate, spacing,
fertilizer, plant protection measures, organic manure etc
by the farmers. It has been observed in the field that
there are farmers who are aware of the improved
production technologies and have adopted the same on
their fields. It is also found that there are farmers who
are lagging behind in the adoption of improved production
technologies. Hence the present study is carried out with
the following specific objectives:
i. to analyse the adoption of improved production

technologies by paddy growers and
ii. to enlist the problems and suggestions of paddy

growers.
METHODOLOGY

The present study was conducted purposively in
Raichur district which falls under Tungabhadra Project
(TBP) area of Karnataka state during 2014-15. Out of
the five taluks of the district, Sindhanur and Manvi taluks
were selected for the study. A list of all the paddy growing
villages in Manvi and Sindhanur talukas were prepared
with the help of concerned Assistant Director of
Agriculture (ADA) Department of Agriculture. From the
selected taluks, six villages were selected in each taluk in
consultation with the ADAs of Sindhanur and Manvi taluks
taking into account the highest area under paddy
cultivation. In each selected village, list of paddy
cultivating farmers during 2013-2014 was prepared. From
each selected village, five marginal farmers, five small
farmers and five big farmers were randomly selected for
the study. Thus the total sample constitutes 180 paddy
farmers comprising of 60 marginal farmers, 60 small
farmers and 60 big farmers from 12 villages of two taluks
in Raichur district.
Adoption

In the present study, adoption refers to the
acceptance and practice of some or all the improved
production technologies of paddy. The questions covering
the full range of improved production technologies of
the paddy crop was framed for the study. The actual
practice followed by the paddy growers in the year 2013-
14 was noted down. If the respondent has adopted the
technology completely a score of one was given and if
the respondent has not adopted the technology a score
of zero was assigned. For some of the practices especially
dosage of fertilizer and pesticides applied etc, the answer
was related with the recommended dose and if the practice
adopted was fairly close to the recommendation, it was
viewed as partially adopted. In such cases, score of 1

was assigned. The test in all had 35 questions and the
maximum possible score was 70 and the minimum
possible score was zero. Depending upon the total scores
obtained by each of the respondents, they were grouped
into three categories with mean (40.25) and standard
deviation (2.06) as a measure of check.

Also to get a practice wise adoption data, against
each practice frequency and percentages were calculated
and presented in tabular form. Similar procedure was
followed by Reddy (2006) and Gandhi (2002).
RESULTSAND DISCUSSION
Overall Adoption Level of Improved Production
Technologies by Paddy Growers

The results presented in Table 1 reveals that more
than half of the respondents (50.56 percent) belonged to
medium adoption category, while 29.44 and 20.00
per cent of respondents belonged to high and low adoption
categories, respectively. High level of knowledge (37.78
percent) on improved production technologies of paddy
certainly influenced the adoption levels of the respondents.

Knowledge level coupled with resource availability
could be the reasons for medium level of adoption of
improved production technologies. Majority of the
respondents in the present study were educated, with
high income and big land holdings. These must have
contributed for higher adoption of improved production
technologies as 29.44 per cent of them had high adoption
level and 50.56 per cent had medium adoption level,
together contributing for equal to eighty per cent. The
findings of the study were in accordance with the findings
of Raghavendra (2005) and Reddy (2006).

Category Criteria Score
Low < Mean – ½ SD <39.57
Medium Mean ± ½ SD 39.57-41.33
High >Mean + ½ SD >41.33

Table 1: Overall adoption level of paddy growers on
improved production technologies

(n=180)
Category Score Paddy growers (No.) Percent
Low < 39.57 36 20
Medium 39.57-41.33 91 50.56
High >41.33 53 29.44
Total 180 100

Adoption of Specific Improved Production
Technologies by Paddy Growers

The results presented in Table 2 indicated that cent
per cent of the respondents have complete adopted the
improved variety Sonamasuri, best suited to the region.
This may be due to more knowledge about variety, seed
availability and preference given by the farmers. Farmers,
certainly put sincere efforts to obtain requisite varieties
to ensure better crop yield. More than half (57.78 percent)
of the respondents have completely adopted the seed rate
as per the recommendation, while 42.22 per cent partially
adopted it.
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Large majority (91.67 percent) of the farmers had
partially adopted nursery bed preparation. This operation
is dependent not only on labour availability but also on
water availability. Majority of the respondents (83.33
percent) had completely adopted as per the recommended
seedlings, while only 16.67 per cent of respondents had
partially adopted. A little over one-third (36.11 percent)
of the respondents had completed followed transplanted
seedlings as per recommended age, while 63.89 per cent
had partially adopted. Majority (80.56 percent) of the
respondents had partially adopted the depth of
transplanting followed by 19.44 per cent had completely
adopted recommended depth. Study area is dominated
by canal irrigation facility. Labour and water availability
should coincide to complete the operations at right time.
This may be the reason for cent per cent of the farmers
not to take up the operation, besides there may also be
other personal factors for delay in transplanting. All the
respondents completely followed manual transplanting in
the study area. The findings are in line with the findings
of Nagaraja (2002) who stated that majority of the
respondents had adopted the improved variety or hybrids
as per the recommendation.

Spacing was completely adopted by 77.78 and
partially adopted by 22.22 per cent respondents. Closure
spacing leads to high incidence of pest and disease. Under
conditions of good plant growth such as greater fertility
of the soil, availability of water, early transplanted farmers
tend to keep closer spacing than the recommended. This
could be the reason for farmers’ adopting varying spacing.

With respect to FYM, only 19.44 per cent of the
respondents had applied recommended quantity of  FYM.
While, 30.56 per cent partially applied it, which depends
on its availability with the farmer and the fertility status
of the soil. Many farmers practice application of FYM in
alternate years to save the labour and stock the quantity
that would be sufficient to cover their land. 25.00 per
cent of the respondents had completely adopted as per
recommended time and 34.44 per cent of them were
partially adopted it.

Majority (86.11 percent) of the farmers partially
adopted the chemical fertilizers and only 13.89 per cent
of them completely adopted the practice. This is one
practice next to seeds which demands cash in hand to
purchase. Also there could be lack of knowledge among
the respondents about the benefits of applying fertilizers
as per the recommendation. As high as 80.56 per cent of
the respondents had completely adopted number of top
dressing and 44.44 per cent of them applied zinc as per
recommendation.

Nearly one-third of the respondents have completely
adopted water level till 10 DAT and 10 DAT, while two-
third of the respondents have partially adopted water level

till 10 DAT and 10 DAT respectively. All the farmers have
completely adopted the weeding practice. 47.22 per cent
of them followed chemical weeding method.

Majority (69.44 percent) of the paddy growers had
applied the Carbofuran to control stem borer, 19.44 per
cent of the farmers partially adopted the Carbofuran and
only 11.11 per cent of the farmers did not apply the
Carbofuran pesticide for control of stem borer. Similarly
77.78 per cent of the paddy growers have applied the
Imidachloprid for the control of brown plant hopper,
13.89 per cent of the respondents have  partially applied
the Imidachloprid for the control of brown plant hopper,
and only 8.33  per cent have not apply the Imidachloprid.

Regarding fungicides, 61.11 per cent of the
respondents had applied Bavistin for the control of blast,
19.44 per cent of them have  partially applied Bavistin for
the control of blast and only 19.44 per cent of them did
not apply Bavistin for the control of blast. Similarly, 52.78
per cent of the respondents were applying Blitax for the
control of BLB, 25.00 per cent of them have found to
partially apply Blitax for the control of Bacterial Leaf Blight
and only 22.22 per cent of the farmers did not use Blitax
to control the Bacterial Leaf Blight.

The inference that could be drawn from the above
findings that large number of farmers did not adopt
recommended chemicals. The other reason for low
adoption of plant protection may be the lack of extension
support to educate and providing knowledge to the
farmers regarding plant protection measures and sever
consequences of indiscriminate use of chemical
pesticides.

Adoption of the recommended agro-chemicals is
complex one as it involves skills, it involves more risk.
Since, more number of farmers were small land holders,
their income is very low. Hence, they are not ready to
take risk and for many other reasons like non-availability
of plant protection inputs, lack of technical knowledge
regarding plant protection were responsible for low
adoption of plant protection measures.

It is interesting to note that majority of the paddy
growers used the basic and most required implements
viz., mouldboard plough (83.33 percent), puddler (87.22
percent), cultivator (86.67 percent) and cent per cent
combine harvester. The paddy growers have use each of
the implements got correct knowledge on  mode of
operation, frequency of use and its maintenance. Since
they are frequently using them.

However, the paddy growers were still resistant to
adopt paddy transplanter due to its high cost and its
dwindling yield. The preparation of mat nursery, use of
the correct aged seedlings and preparation of main field
for transplantation were the factors responsible to hinder
the adoption process. With reference to adoption of
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Table 2: Adoption of specific improved production technologies by paddy growers
(n=180)

Improved production technologies Adoption level
Complete adoption Partial adoption Non adoption

No. Percent No. Percent No. Percent
Selection of variety
sonamasuri 180 100 - - - -
Seed rate 104 57.78 76 42.22 - -
Seed treatment 34 18.89 111 61.67 36 20
Nursery
a. Area 15 8.33 165 91.67 - -
b. Quantity of NPK 44 24.44 136 75.56 - -
Transplanting
a. Seedlings (2-3 per hill) 150 83.33 30 16.67 - -
b. Age of seedling 65 36.11 115 63.89 - -
c. Depth of transplanting 35 19.44 145 80.56 - -
Spacing 140 77.78 40 22.22 - -
FYM application
a. Quantity 35 19.44 55 30.56 90 50
b. Time of application 45 25 62 34.44 73 40.56
Uses of Bio-fertilizer 15 8.33 20 11.11 145 80.56
Green manure 10 5.55 15 8.33 165 91.67
Chemical fertilizer
a)  Quantity of NPK 25 13.89 155 86.11 - -
b) Number of N top dresses 145 80.56 35 19.44 - -
c. Micro-nutrient application 80 44.44 76 42.22 23 12.78
Water management
Water level till 10 DAT 40 22.22 140 77.78 - -
Water level 10 DAT 75 41.67 105 58.33 - -
Plant protection measures
A. Major pests control
  i. BPH 140 77.78 25 13.89 15 8.33
  ii. Stem borer 125 69.44 35 19.44 20 11.11
B. Major Diseases  control
  i. Blast 110 61.11 35 19.44 35 19.44
  ii. BLB 95 52.78 45 25 40 22.22
Weed management
Hand weeding 150 83.33 30 16.67 - -
Chemical weeding 85 47.22 45 25 50 27.78
Farm implements
1. MB Plough
Depth of operation of MB plough in the field 150 83.33 - - 30 16.67
2. Cultivator
Operating the duck foot type of cultivator in the field 156 86.67 - - 24 13.33
3. Rotavator
Depth of operation in the field 110 61.11 - - 70 39.89
4. Power Tiller
Type of implement attached and used in the field 56 31.11 - - 124 68.89
5. Puddler 
Depth of operation of puddler in the field 157 87.22 - - 23 12.78
6. Paddy transplanter
a. Number of nursery trays prepared for one acre of transplantation 30 16.67 - - 150 83.33
b. Transplanting depth of seedling 25 12.2 - - 155 86.12
7. Cono- weeder
In which situation the cono weeder was used in your field 22 12.2 - - 158 87.8
8. Combine harvester
Use of combine harvester in the field 180 100 - - - -
Yield 165 91.67 15 8.33 - -
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rotavator the paddy  growers quote the similar reason of
high cost which was not permitting them to use in the
field.

The paddy growers were not using the cheapest
and oldest implement i.e., cono-weeder. In the present
days the spacing  between rows is not maintained in the
paddy field and hence these cono-weeders were not  used
by the growers and such implements are not used by
farmers.

Though the paddy growers faced difficulty in using
of these implements, but they have still using it because
of the scarcity of agriculture laboures in rural areas and
hence majority of the farmers adopted mechanization in
paddy cultivation and this trend will increase in future
days as farmers opined.

Majority (91.67 percent) of the farmers obtained
recommended yield from one hectare of land. It is
because of two main reasons, one is this is the potential
area for paddy cultivation and second one is majority of
farmers have an experience of more than 17 years. The
findings of the study are in accordance with the findings
of Kumar (2000) and Sahay et al. (2002).
Problems faced by Paddy Growers

The data in Table 3 presented the data on the
problems faced by the respondents in paddy production.
The problems were categorized as management problems,
technical problems and marketing problems.

In case of management problems, non-availability
of the labourers was the major problem to 94.44 per cent
of the respondents. This may be due to migration of
labours to nearby industrial cities and most of the young

generation gets engaged in non agricultural operations.
Further, 90.00 per cent of farmers expressed high cost
of plant protection chemicals as a major problem. High
wages of labourers was a problem to 82.22 per cent of
the respondents. It is related directly to the non availability
of labour as the shortage of any goods escalates its cost.

Further, majority (86.11 percent) of the farmers
expressed high cost of fertilizer as a major problem. The
cost of fertilizer may not correspond with the profit they
obtain by selling their produce result in expressing it as a
major constraint. The need to purchase fertilizers is time
results in steep demand for it at a time; the markets are
not be able to respond equally resulting in shortage or
non availability of it. High cost of plant protection chemicals
was faced by 90.00 per cent of respondents followed by
non availability of FYM (44.44 percent). Most of the plant
protection chemicals are required for control of pest and
diseases in vegetables and cash crops are priced high
resulting in 90.00 per cent expressing the high cost of
plant protection chemicals as the constraint. Gradual
reduction in the livestock numbers possessed by farm
households may be the reason for non availability of FYM.

Non-availability of sufficient credit was expressed
as a constraint by 54.44 per cent of the respondents.
The procedural complexities involved in getting loan might
discouraged many farmers to avail loan. Further non
availability or shortage of the required seeds in time was
a problem for 58.33 per cent of respondents. The reasons
may be that all the farmers demanding a particular
company variety or possible hoarding of seeds by seed
sellers there by selling them for higher rates. Further, the

Table 3: Problems faced by paddy growers
(n=180)

Problems Number Percent Rank
Management  problems
Non-availability of labourers 170 94.44 I
High cost of plant protection chemicals 162 90.00 II
High cost of chemical fertilizers 155 86.11 III
High wages of labourers 148 82.22 IV
Non availability of required seeds at right time 105 58.33 V
Lack of irrigation water 68 57.78 VI
Non availability of Credit 98 54.44 VII
Non availability of required quantity of FYM 80 44.44 VIII
Technical problems
Lack of knowledge to manage the disease 133 73.89 I
Lack of knowledge to manage the pest 140 77.78 II
Lack of knowledge about different cultivation practices 113 62.78 III
Marketing problems
Low price to the product 173 96.11 I
Exploitation by middlemen 168 93.33 II
High transportation charges 115 63.89 III
No proper space to Store the product 108 60.00 IV
Delayed cash payment 93 51.67 V
*Multiple responses are possible
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seed producers may not be able to produce as per the
demand due to the reasons best known to them. Lack of
irrigation water was a problem for 57.78 per cent of the
respondents, which is true specially in case of tail end
farmers and invariably depends on the canal water
resources and the investment capacity.

Among the technical problems, majority (73.89
percent) of respondents faced disease management
problem in the case of blast, followed by pest management
(77.78 percent) and lack of knowledge about cultivation
of crop (62.78 percent). Most of them expressed blast
as a serious problem. Once it occurs it is very difficult to
control resulting in heavy loss of yield. Blast is an
irreversible reaction and hence before occurring itself the
crop should be protected. However farmers usually may
not take such precautionary measures and also they may
not be aware of it. Even the extension system may be
oriented to educate farmers in this direction.

Among the marketing problems, large majority
(96.11 percent) of the farmers expressed low price to
product as a major problem. It is because of various
factors such as ban on export, price fixing on non
scientific lines, supporting price is too low and lack of
storage facility leads to glut in the market. Exploitation
by middle men was expressed by 93.33 per cent. It may
be due to less exposure of growers to other markets or
growers having some liability with them for instance
availing credit for agriculture or social functions etc.
exactly sixty per cent of respondents faced the storage
problem as there was no proper store room for storing
their produce. This compelled them to sell their produce
without giving them chance to wait for good price.
Further, 51.67 per cent of the respondents were expressed
delayed cash payments by middlemen and 63.89 per cent
of the respondents faced the problem of high price of the
transportation. This may be due to increased price of the
fuel and also due to poor condition of roads made the
vehicle owners to demand high price. The above findings
are in line with the findings of Nagaraja (2002) and
Raghavendra (2005).

Suggestions to Overcome the Problems as Perceived
by Paddy Growers

The suggestions of the paddy growers to overcome
problems are furnished below as per the ranking are
presented in Table 4..
1. Providing  agricultural inputs and  machines on hire

basis
2. Providing efficient credit facilities to the farmers
3. Establishment of agril. demonstrations and other

extension activities
4. Proper construction of irrigation channels
5. Proper layout and maintenance of field irrigation

channels
6. Improving soil fertility status
7. Ensuring supply of inputs and services in time to

farmers
8. Providing marketing, processing and storage facilities

It is appropriate to consider the suggestions made
by the experienced farmers so that improvement can be
made on those suggestions will be having long lasting
effect. Hence with this consideration, suggestions as
presented in Table 4 has been discussed and interpreted
as under.

It was apparent from the observations that all the
respondents had suggested the need for completion of
canal repair works well before the onset of monsoon,
followed by the need for erecting cross wall instead of
drop system, stressing the farmers participatory approach
and strengthening the side walls of the canal for the proper
maintenance of irrigation canals.

With regard to improvement in the layout and
maintenance of field drains. Majority of respondents
suggested for involment of farmers in laying out field
drains. Further, some of the respondents has pointed out
the need for providing the appropriate scientific
information and knowledge on drainage and utilization of
irrigation water.

It was well criticized that the farmers were not using
the irrigation water as required because of not well planned
water distribution and lack of proper knowledge. This

Table 4: Suggestions to overcome the constraints as perceived by paddy growers
(n=180)

Suggestions Number Percent Rank
Providing  agricultural inputs and  machines on hire basis 165 91.67 I
Providing efficient credit facilities to the farmers 154 85.56 II
Establishment of agril. demonstrations and other extension activities promotion 146 81.11 III
Proper construction of irrigation channels 115 63.89 IV
Layout and maintenance of field irrigation channels 112 62.22 V
Improving of soil fertility 109 60.56 VI
Ensuring supply of inputs and services in time to farmers 101 56.11 VII
Providing marketing, processing and storage facilities 98 54.44 VIII
* Multiple responses are possible



393

implies that the CADA authorities in collaboration with
other developmental departments may give due
consideration in motivating and training the farmers for
efficient utilization of canal water.

In case of land localisation and improvement of soil
fertility all the respondents had suggested for scientifically
based crops specification besides other collective
measures in taking the soil fertility improvement works.

All the respondents had expressed the need for
providing the appropriate quality inputs in time and at the
farmers convenience. Similarly the need for appropriate
storage, marketing and processing facilities were also
stressed by all the respondents. These showed that the
farmers in the command area are very much deprived of
the minimum required facilities like quality inputs, storage,
marketing and other agro-based industries.

In case of availing of credit all the respondents had
made suggestions for increasing the credit amount to meet
the cost of cultivation and easy accessibility of credit at
reasonable rate of interest. It was observed during the
study that the farmers were in the clutches of credit based
inputs. Maximum exploitation by the inputs dealers and
middle men was noticed. Hence it is of utmost need that
the concerned authorities to look into these farmers
grievances and plan the needed credit according to the
cropping pattern so that the farmers are greatly relived
from the exploitation of input dealers and other middlemen.

The respondents had suggested for recruiting of
better qualified extensional personnel, strict enforcement
in carrying out extension activities and programmes, and
much emphasis on the use of various effective teaching
methods by the extension workers.

All the suggestions implied that the CADA in
collaboration with other developmental Departments like
Agriculture, Co-operatives, Marketing Federations etc.
should aim at designing effective extension programmes
for creating awareness on efficient water use, improving
the soil fertility, appropriate and specific cropping pattern
integrated with whole farm concept, salinity control,
developing community fodder farms and dairying. All

these also needs analysis of farming systems to build
support for the technology transfer, credit management,
marketing which could be looked into critically by the
task force of Form Universities and Developmental
Departments and prepare for the entire command area
development.
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ABSTRACT
India's geographical and climatic features can be said to be the boon for agriculture. This is why green revolution was a
big success which has completely turned the status of the country long back. The two states Punjab and Haryana has major
contribution in making green revolution a big success. But the thing that starts has to come to an end someday. Is the
condition of agriculture the same till now? The figures show farmers leaving farming and also fragmented holdings of the
farmers. Will the states prosper if this situation prevails?  There were many negative impacts of the revolution which is left
unaddressed.  The story that started with making the states to be the rice bowl of India, if proper care is not taken then that
day is not far when such condition may come when it may be the beggar bowl of India.

Keywords
Green revolution, depeasantization, Punjab and Haryana
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Q01, Q02, Q15, Q18

INTRODUCTION
It is known to one and all about the success stories

of none other than the green revolution which has
transformed India in terms of food production from rags
to riches. It has leapfrogged India from food deficient to
a food sufficient country. It has been thought the two
states Punjab and Haryana are the epicenter for this
revolution. From 1961-62 to 1985-86, while national
agricultural growth was 2.6 per cent, Punjab’s agricultural
growth were 6.4 per cent; the highest in the country
followed by Haryana with an agricultural growth of 4.7
per cent.  Punjab produces 1 per cent of rice, 2 per cent
of wheat and 2 per cent of cotton of the world, leading
all the states in per hectare yield of all these crops. Its per
capita income (2006) at Rs 28,605 is way above the
national average of just Rs 6,929. Same story is for
Haryana too. Both Punjab and Haryana are the wealthiest
states in India.  But just like the coin has two sides, the

other side of the coin is totally different. The report of
the Swaminathan Commission on Farmers begins by
stating: “This report is designed to serve as a wake-up
call on the nation on the deteriorating farm conditions.”
The phrase wake-up call is none but a warning for the
future problems that are arising but unnoticed. Over the
past decade the two prosperous states of the country
has been experiencing deceleration of its economy. Just
like every disease has its own symptoms, the agrarian
crisis too has its indicators. One of the reasons is that the
density of small and marginal farmers and the shrinking
size of holding. The findings from a survey conducted
by the Centre for the Study of Developing Societies in
late 2013 among 5,480 farmers across 18 states reveal
that 47 per cent farmers believe that that their overall
condition was bad; 62 per cent were willing to leave
farming if there was an option; 37 per cent would not
like their children to be farmers. Their disillusionment is
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driven largely by economic considerations and not a dislike
for their occupation. About two hundred thousand of the
small and marginal farmers in Punjab have already been
pushed away from farming, during 1990-91 and 2000-
01 (Karam Singh; Singh and Kingra, 2007). More over
the rising cost of inputs has been devastating foe the
farmers here. Some of the major issues are discussed in
this paper relevant to the changing scenario, post green
revolution, of the agriculture sector in the two states.
METHODOLOGY

For the purpose of the study, two states Punjab and
Haryana were selected. These were the states where the
major effect of green revolution was seen. In this paper
depeasantization and other issues important in the view
of agriculture of the two states and its changing scenario
are discussed. Therefore for the study, data on agricultural
land holdings of all size groups was collected from
agricultural census. From tabular analysis the trend of
the size holdings was seen. To focus on other issues
post green revolution, such as stagnation of productivity,
overuse of fertilizers, pesticides was also analyzed. One
of the reason of farmers leaving farming being increasing
cost of production was also analyzed for the major crop
of the country, paddy. Conclusions were mainly based
on the data collected from various secondary sources.
RESULTSAND DISCUSSION
Depeasantization: Farmers leaving Farming

Taking India as a whole the condition of farmers is
becoming worse day by day. Marginal and small farmers
are increasing where number of large farmers is
decreasing. The number of holdings, since the first
Agriculture Census with reference year 1970-71 has
shown a compound annual growth rate of 1.68 per cent
which showed a declined trend in comparison to the earlier
growth rate of 1.73 percent considering the terminal figure
of the previous Census 2005-06. From the Table 1 when
the total number of the operational holding was looked, it
was found that marginal and small holdings has been
following an increasing trend. The figures show that small
and marginal land holdings during the year 1990-91 to

1995-96 increased from 834.81 lakhs to 928.22 lakhs.
The increase in the number of marginal and small land
holdings to such extent may not serve as good news for
the country as it depicts the fragmented holdings of the
farmers. It was of big concern when these figures further
increased from 1076.24 lakhs in 2005-06 and to 1176.05
lakhs in 2010-11.  But on the other side when the total
operational holdings of semi-medium, medium, and large
farmers is seen, shockingly it shows completely different
trend. It marginally increased during 1970 to 1977 but
the total operational holdings decreased from 1980’s and
are decreasing since then. The conditions of semi-medium
land holdings when taken alone there is very marginal
increase till 1995-96 but further it also went declining.
Since 1995-96 the figures gave a warning indication since
there was a decline to 227.57 lakhs in 1995-96 and to
207.44 lakhs in 2010-11 in the operational holdings of
semi-medium, medium and large farmers.

Depeasantization in the two states concerned i.e.,
Punjab and Haryana has become a new trend in agriculture
field. The major problem here is that of small holder
farmers who are in majority but yet ignored. Taking
Punjab into consideration the process of depeasantization
in Punjab began since 1991 and has gathered momentum
since the mid-1990. The small and marginal farmers are
forced out of this agriculture because it is not anymore
viable option of livelihood to them. The reason behind
this can be none other than the agrarian crisis. Haryana
agriculture is dominated by marginal and small farmers.
Haryana surrounds Delhi from three sides and a good
deal of agricultural land in the districts in the National
Capital Region has been usurped by builders and property
dealers which has led to the consequence marginal and
small peasants are being displaced in large numbers.

The two states which is known for being the center
of green revolution and also called as states which is
farmer friendly is no more maintaining the same status.
This increase in fragmented land has led to the increase
in cost of production. From the Table 2, it clearly shows
huge decrease in large operational holdings, and marginal

Table 1: Distribution of operational holdings in India
(lakhs)

Year Marginal (< 1 ha) Small (1-2 ha) Semi-medium (2-4 ha) Medium (4-10 ha) Large (>10 ha)
1970-71 362 134.32 106.81 79.32 27.66
1976-77 445.23 147.28 116.66 82.12 24.4
1980-81 501.22 160.72 124.55 80.68 21.66
1985-86 561.47 179.22 132.52 79.16 19.18
1990-91 633.89 200.92 139.23 75.8 16.54
1995-96 711.79 216.43 142.61 70.92 14.04
2000-01* 754.08 226.95 140.21 65.77 12.3
2005-06* 836.94 239.3 141.27 63.75 10.96
2010-11 928.26 247.79 138.96 58.75 9.73
Source: agriculture census 2010-11
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and small holdings increasing which is of great concern.
Stagnation of Productivity and Overuse of Fertilizers
and Other Secondary Issues

Once the most sustainable states in agriculture is
now at the brink of the most degraded agriculture
production. It is seen table 3 that the north contributes
highest in the consumption of fertilizers. Punjab consumes
highest amount of fertilizers in the country, amounting to

almost 10 per cent of the national consumption with just
1.5 per cent of the geographical area of the country. From
the table 3 it can be very noted that Haryana and Punjab
are among the highest fertilizer consumption states in the
north zone and so as well in the country.

Punjab and Haryana didn’t lag behind in consumption
of pesticides as well. Whether it should ring alarm bells
or not, it is a matter of discussion for the agriculture
specialists. And already, 97 per cent of the cultivable land
is under plough indicating no further expansion of the
cultivable land. Also, installing pumps and using higher
amount of fertilizers have increased the cost of production,
thereby increasing the average debt taken by the farmers.
From the table 4 it is seen that the cost of production of
the staple food of India has increased drastically in last
few years in both the states i.e., Punjab and Haryana.

In such a situation, the chances of long term
sustainability of the supernatural productivity levels are
very dim. The increase in productivity that has come
along with green revolution did not promised to give long
term sustainability. It has not happened all of a sudden.
Since necessary steps were not taken to offset them,
disastrous consequences were inevitable. Dr M.S.
Swaminathan forewarned as early as 1968: “Intensive
cultivation of land without conservation of soil fertility
and soil structure would lead ultimately to the springing
of deserts. The land known for its greenery will soon be
found only in the text books if proper steps are not taken.”
Poor Agricultural Growth

Agriculture in Punjab has stagnated. Over 1996-04
it grew at an average rate of 2.4 per cent. It improved to
2.8 per cent for the period 2004-10; a slight improvement
of 0.4 per cent. On the other hand Haryana improvement

Table 2: Size of operational holdings
Size group Punjab Haryana

2000-01 2005-06 2010-11 2000-01 2005-06 2010-11
Marginal (<1ha) 1.23 1.35 1.64 7.04 7.64 7.78
Small (1-2 ha) 1.73 1.83 1.95 2.94 3.11 3.15
Semi-medium (2-4 ha) 3.28 3.2 3.25 2.78 2.83 2.84
Medium (4-10 ha) 3.01 2.96 2.98 2.01 1.96 1.95
Large (>10  ha) 0.72 0.71 0.7 0.5 0.49 0.46
Source: Agriculture census 2010-11

Table 3: State wise consumption of fertilizers per hectare
North Zone N P K Total
Haryana 146.49 30.58 2.41 179.48
Punjab 172.55 41.14 3.04 216.73
Uttar Pradesh 115.18 29.63 4.06 148.86
Uttarakhand 118.89 19.24 5.67 143.8
Himachal Pradesh 35.03 8.69 9.03 52.74
Jammu and Kashmir 57.83 21.87 9.37 89.07
Delhi 93.33 0 0 93.33
Chandigarh 0 0 0 0
Average (North Zone) 127.07 30.9 3.92 161.88
Source: Ministry of Agriculture, Govt. of India
Abbr.: N: Nitrogen P: Phosphate. K: Potassium

Table 4: Major consuming states of pesticides
(Tonnes)

States Quantity
Andhra Pradesh 13000
Uttar Pradesh 11000
Tamil Nadu 9500
Maharashtra 6900
Punjab 6400
West Bengal 5800
Haryana 5200
Gujarat 5100
Karnataka 4400
Rajasthan 2900
Source: Agricultural Research Data Book

Table 5: Selected of paddy crop/state-wise Cost of Production in India (1990-1991 to 1997-1998 and 2005-2006 to 2008-
2009)

(` Per q)
States 1990-91 1991-92 1992-93 1993-94 1994-95 1995-96 1996-97 1997-98 2005-06 2006-07 2007-08 2008-09
Andhra Pradesh 216.13 - - - 341.74 363.6 405.82 436.72 540.96 557 638.56 789.9
Bihar 221.36 - - - - - 377.16 - 497.44 519 435.48 584.82
Haryana 212.89 241.09 300.49 - 413.38 - 424.68 477.12 618.45 609 676.86 1021.9
Madhya Pradesh 230.54 328.93 295.41 - 331.09 327.45 389.44 444.77 689.92 695 783.31 745.22
Punjab 194.69 206.77 224.38 266.87 290.36 330.81 344.81 356.4 487.28 477 505.92 669.86
Uttar Pradesh 203.13 233.88 260.7 - - - 309.2 337.91 559.19 615 600.73 732.62

Lal and Doni: Tale of twin states, post Green Revolution:  Depeasantization and other issues
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is just by 1.6 per cent points when we compare the two
periods 1996-04 and 2004-10.

Punjab lagged Haryana in terms of agricultural
growth rates over both the periods 1996-04 and 2004-
10.  Therefore, the data shows that the two most
prosperous states in India known for its agriculture is

moving towards the decline that is inevitable.
CONCLUSIONS

The total number of small and marginal holdings
has been rising and the larger farm holdings have been
declining. There is an increase in the fragmented holdings
of the farms, which has led farmers leaving farming and
there is subsequent lack of interest in framing. Since small
farmers are more in number therefore it is of utmost
importance to address their major problem. Post green
revolution the problem that has arisen is increase in cost
of production, land degradation, stagnant productivity of
land. Punjab and Haryana faces a tough challenge on the
agriculture front now. While industrial growth could
perhaps bridge the gap and help the state grow, it’s clear
that the Green Revolution (in spirit and implementation)
is now mostly a matter of historical record.  Problems
are to be solved before its too late to act upon and the
word green revolution remain in the text books as a history.
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Table 6: Agricultural growth rates of Punjab & Haryana
Years Punjab Haryana
1996-97 7 10.4
1997-98 -4.5 -7.7
1998-99 3 3.2
1999-00 7.2 4.5
2000-01 1.4 3.4
2001-02 0.8 -0.1
2002-03 -1.2 -1.1
2003-04 5.7 7.7
2004-05 2.1 3.3
2005-06 1.9 -1.6
2006-07 2.7 14.4
2007-08 3.9 0.9
2008-09 3.4 3.4
2009-10 3.7 3
Average Growth Rate
1996-97 to 2003-04 2.4 2.5
2004-05 to 2009-10 2.8 4.1
Improvement (percent) 0.4 1.6
(Figures are in percent)
Source: Planning Commission Data
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ABSTRACT
Today’s Punjab is the story of farmers’ suicide and facing second generation problems comprising goals of enhanced
productivity and profitability while more efficient at using natural resources and have minimal adverse impacts on the
environment . Conservation Agriculture has been identified as the immediate as well as long-term solution to achieve
goals of sustaining productivity.  Happy Seeder is promising technique to tackle these crises. It enables straw management
without burning and its retention in the field enhances the soil fertility and crop productivity. Omitting cultivation
operations of land preparation on account of zero-till reduce the cost of cultivation. Therefore, the study attempts to
examine the factors effecting the adoption of Happy Seeder Technology, the resource use patterns/efficiency on resource
conserving agricultural practices- Happy Seeder Technology along with the cost/benefit scenario of conservation
agriculture vis-a-vis traditional farming practices in the state. The results highlighted that the usage of Happy Seeder
Technology enhanced both crop productivity as well as the profitability to the farmers along with being its more environment
friendly.
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Happy Seeder, agrarian crisis, sustainability, water productivity, crop productivity/profitability.
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INTRODUCTION
The state that was viewed earlier as the most dynamic

and progressive state of the country, particularly on
account of its all success in the agrarian sector owing to
the green revolution has eventually landed itself into the
serious agrarian crisis. The crisis in agriculture has
manifested itself in the form of depletion in the ground
water table and degradation of the Punjab soils due to
mining of macro as well as micro nutrients, high levels
of fertilizers and pesticides used resulting to intoxication
of ground water, increased emissions of green-house
gases (GHGs), followed by stagnant or declining grain
yields, increasing cost of production/shrinking profit
margins and degradation of environmental quality. The
crux of the problems is that to meet national food needs,
Punjab was pushed into highly specialized production of
wheat and rice, resulting in agrarian crisis and
consequences questioning the long-term viability and
sustainability of the Punjab agrarian economy. Today’s
Punjab is the story of farmers’ suicide and facing second

generation problems comprising goals of enhanced
productivity and profitability while more efficient at using
natural resources and have minimal adverse impacts on
the environment .

Conservation Agriculture (CA) has been identified
as the immediate as well as long-term solution to achieve
goals of sustaining productivity, natural resource base
and economic growth of the farmers. The key elements
which characterize CA includes-  minimum soil
disturbance by adopting no-tillage and minimum traffic
for agricultural operations, leaving and managing the crop
residues on the soil surface, and adopting spatial and
temporal crop sequencing/crop rotations to derive
maximum benefits from inputs and minimize adverse
environmental impacts  (Abrol and Sangar, 2006).

For promoting CA practices effort has been made
to the development and spread the adoption of various
resource conservation technologies  (RCT’s). The primary
focus was the development and adoption of zero tillage
cum fertilizer drill for sowing wheat crop in rice–wheat
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system. To solve the problem of residue management,
continuous research experiments have resulted in the
development of a machine called ‘Happy Seeder’. With
time and experience the Indian teams designed and built
improved machine and ultimately resulted in the Turbo
Happy Seeder (Singh et al., 2008). With the invention of
Turbo Happy Seeder (THS), farmers can direct drilling
of seed and fertilizers at desired seed and fertilizer rates,
depth and spacing in one go. Thus, by deploying the
Happy Seeder, straw can be easily managed without
burning and its retention enhances the productivity of
soil. Omitting cultivation operations of land preparation
on account of zero-till reduces the cost of cultivation.

In this context, it becomes important to examine
resource conservation technologies that ensure improved
livelihoods of farmers and at the same time guarantees
efficient utilization of scare resources and protection of
the environment.  Therefore, the study attempts to
examine the factors effecting the adoption of Happy
Seeder Technology, the resource use patterns/efficiency
on conservation agricultural practices (Happy Seeder
Technology). It will also unravel the cost/benefit scenario
on conservation agriculture vis-a-vis traditional farming
practices in the state.
 MATERIALS AND METHODS
Data Sources

The study is based on input-output data obtained
from sample wheat growing farmers in Punjab selected
using multi-stage sampling technique. Three districts,
namely Sangrur, Fatehghar Sahib, and Ludhiana districts
following both traditional and Happy Seeder Technology
(HST) for wheat production were selected. From each
district, two blocks were selected on the same line. From
Sangrur, Sumam and Malerkotla from Fatehgarh Sahib,
Amloh and Khera and from Ludhiana, Mangat and Samrala
blocks were selected due to widespread adoption of HST.
Villages following both methods were purposively chosen
and obtained a sample of 20 farmers from each block.
Thus, the study has been based on a total sample 120
farmers spreading over three districts and six blocks of
the state, covering farmers from all across various farm
size categories. The required primary data/information
pertaining to the year 2013-14 was collected from these
sampled farmers with the help of an especially designed
research instrument through personal interview method.
To achieve the stipulated objectives, selected farmers
were classified into partial and complete adopters on the
basis of adoption level of Happy Seeder Technology.
Respondent following HST for wheat cultivation were
categories as complete adopter whereas, the sample
respondent undertaking traditional method and HST for
wheat cultivation simultaneously were classified as partial
adopters. The costs, returns and profits in traditional and

HST for wheat production computed on per hectare basis
were compared and contrasted. Since, electricity and
irrigation water is provided free of charges to farmers in
the state, total variable cost is exclusive of irrigation cost.
To assess water efficiency physical water productivity
was also calculated at farm level.
RESULT SAND DISCUSSION
Adoption of Happy Seeder Technology among Sample
Respondents

The various determinants for the adoption of HST
among the sample respondents have been detailed in Table
1. Majority of the sample respondents (70.83 percent)
belonged to the age group of e” 45 years. The partial
adopters (77.08 percent) and 45.83 percent of complete
adopters were in the age group of e” 45 years.  In the age
group of less than 45, there were (22.92 percent) partial
adopters and 54.17 percent complete adopters. Thus, both
young and middle aged sample respondents were adopting
this technology at a faster rate as compare to old farmers
with traditional mind setup. Education level of the
respondent unveiled that 57.50 percent of farmers were
educated up to matriculation and 42.50 percent were above
matriculation, with 41.67 percent of the partial adopters
and 45.83 percent of complete adopters. Thus, education
gave more exposure and confidence to the farmer’s in
adopting new techniques.  Experience for both Traditional
and Happy Seeder method revealed that partial adopters
have only average 3 years experience in HST as compare
to average 5 years experience of complete adopters. Thus,
results reveal that with more experience in Conservation
technique- Happy Seeder, farmers are bringing the entire
area of wheat under this technique. Of the total partial
adopters, 76.04 percent respondents have nuclear family
type and 23.96 percent have joint family structure. Across
the complete adopters 91.67 percent respondents have
nuclear family type and 8.33 percent have joint family
composition (Table 1).

Source of knowledge about Happy Seeder was also
taken into consideration which reveals that, extension
workers have plaid positive role in promotion of HST
among farmers, complete adopters (58.33 percent) and
partial adopter (23.96 percent) enquired knowledge from
extension workers. Whereas, majority of partial adopter
(76.04 percent) rely on friends and co-farmers to gain
knowledge about Happy Seeder. Ratio of sample farmers
who own Happy Seeder was (20.83 percent) of which
19.17 percent sample respondents further hired out Happy
Seeder to co-farmers and friends on custom hired basis.
Results further reveals that 79.17 percent of farmers hired
in Happy Seeder during sowing season. Across the
adopter, partial adopters (84.38 percent), complete
adopters (58.33 percent) hired in Happy Seeder for wheat
sowing during study period. Whereas, 15.63and 33.33
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percent of partial and complete adopters respectively hired
out Happy Seeder on custom hired basis (Table 1) Type
of Happy Seeder used by sample farmers pointed out
that majority of farmers used Dasmesh Turbo Happy
Seeder (86.67 percent), only 11.67 percent of sample
respondents used Kamboojh Happy Seeder. Because,
Turbo Happy Seeder is the latest and refined form of old
Happy Seeder with multi-seed sowing function which
work more efficiently and effectively.

Across the adopter, all the complete adopters were
using Dashmesh Turbo Happy Seeder. Thus, above
discussion clearly indicates that the majority of sample

respondents was from mild age and was educated.
Complete adopters have small nuclear families and are
better connected with the agricultural extension network,
which facilitate them to take independent decisions about
adoption of new techniques and implement for their
betterment.
Major Farm Inputs Use Pattern of Sample
Respondents
Seed rate

The major farm inputs used in the production of
wheat under TM and HST have been presented in Table
2. A perusal of the table revealed that seed rate was bit
higher with HST, which happened to be TM (118.09 kg/
ha), partial adopter (132.19 kg/ha) and for complete
adopter (129.69 kg/ha). Partial and complete adopter’s
use 11.94 and 9.82 percent more seed rate respectively
as compare TM. Within the adopters, complete adopters
save 1.89 percent seed over partial adopters.
Total irrigation hours

Sown with HST following paddy harvest in residual
soil moisture eliminated the need for pre-sowing irrigation,
this also reduced time taken for subsequent irrigations
with HST. Total irrigation was worked out to be 18.45,
15.58 and 14.25 hours per ha for TM, partial and complete
adopters respectively. Partial and complete adopters
significantly saved 15.56 and 22.76 percent irrigation
hours/ha respectively as compare TM. Within the
adopters, complete adopters save 8.54 percent irrigation
hours/ha over partial adopters. Singh et al. 2008 and
Dhaliwal at el. 2011 states save up to 25-30 % of irrigation
hour/hectare.
Human labour

Happy Seeder also saved labour hours per hectare
by eliminating land preparation operation before sowing
wheat, which in turn reduced fuel and machinery costs.
Significant saving of labor hours/ha with HST was 7.47
percent hrs/ha for partial adopters and 8.23 percent hrs/
ha for complete adopters. Further complete adopters
significantly save 0.82 percent hours/ha over partial
adopters.
Machinery labour

Study further suggests significant saving of
machinery hour/ha with HST as compare to TM.
Although, to ensure good germination and crop stand
establishment the sowing process with Happy Seeder was
slow and consumed more machinery hours per hectare
over TM. However, machinery hours saved by eliminating
land preparation operation reduced total machinery hours/
ha with HST. Machinery hours/ha worked out to be 8.87
and 8.40 hrs/ha for partial and complete adopters against
10.68 hrs/ha with TM.
Fertilizer usage

Surface retention of rice straw also helps in

Kaur and Grover: Adoption of happy seeder technology for sustainable agriculture and alleviation of agrarian crisis

Table 1: Determinants for adoption of Happy Seeder
Technology among sample respondent, Punjab, 2013-14.
Particulars Partial

adopter
Complete
adopter

Over all

No. % No. % No. %
Age of respondents (years)
<45 22 22.92 13 54.17 35 29.17
>45 74 77.08 11 45.83 85 70.83
Total 96 100 24 100 120 100
Education level of respondents
Upto Matrics 56 58.33 13 54.17 69 57.5
Above Matrics 40 41.67 11 45.83 51 42.5
Total 96 100 24 100 120 100
Experience in Farming (years)
Happy seeder 3 - 5 - 3 -
Traditional
method

29 - 27 - 28 -

Family size (no.)
<5 44 45.83 14 58.33 58 48.33
>5 52 54.17 10 41.67 62 51.67
Total 96 100 24 100 120 100
Family type
Nuclear 75 76.04 22 91.67 97 79.17
Joint 21 23.96 2 8.33 23 20.83
Total 96 100 24 100 120 100
Source of knowledge about Happy Seeder
Extension
Works

23 23.96 14 58.33 37 30.83

Co-farmers 38 39.58 8 33.33 46
Friends 35 36.46 2 8.33 83 69.17
Total 96 100 24 100 120 100
Ownership of Happy Seeder
Own 0 0 2 8.33 2 1.67
own + custom
hiring out

15 15.63 8 33.33 23 19.17

Custom hiring in 81 84.38 14 58.33 95 79.17
Total 96 100 24 100 120 100
Type of Happy Seeder
Dashmesh
Turbo Happy
Seeder

80 83.33 24 100 104 86.67

Kamboojh
Happy Seeder

14 14.58 0 0 14 11.67

Other 2 2.08 0 0 2 1.67
Total 96 100 24 100 120 100
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recycling of plant nutrients that otherwise are lost during
burning thereby, resulted in a significant remarkable saving
in fertilizer. Urea consumption per hectare comes out to
be (315.76 kg/ha) TM, partial adopter (294.50 kg/ha)
and complete adopter (284.68 kg/ha). However, DAP
consumption per hectare was 169.06 kg/ha with HST
for partial adopters and 166.15 kg/ha (complete adopters)
over 164.54 kg/ha in TM. Further, complete adopter save
1.72 per cent kg/ha DAP over partial adopters. Total NPK,
again was less with HST, it was (243.32kg/ha) for partial
adopter, complete adopter (235.41kg/ha) and 250.5880
kg/ha in TM.  Fertilizer rates were reduced by 20 per
cent after 5 years of rice straw retention (Bird et al.,
2002) and Singh et al. (2008) claimed mulching of rice
stubbles would reduce N fertilizer requirement of wheat
by 10 per cent (26.5 kg/ha of urea) in the 5th year and by
15 per cent (40 kg/ha urea) from year 10 onwards.
Fertilizer consumption by complete adopters was less as
compare to partial adopters, proving that wheat sowing
with Happy Seeder over a longer time resulted into saving
of fertilizer consumption.

Plant protection
Usage of Plant protection per hectare show

significant decline with HST over TM. Plant protection
consumption per hectare was 2032/ha with HST for partial
adopters and 2021 kg/ha  (complete adopters) over 2179/
ha in TM. The fact that residual retain in the field
suppressed the weed growth in wheat sown with HST
resulting into decline in per hectare cost of weedicide.
Singh et al. (2008) claimed 50 per cent saving of
weedicide every year of wheat sowing with HST. It was
observed that insecticide cost remain the same under both
the methods for sample respondent, there was only decline
in weedicide cost resulting in significant reduction in plant
protection cost with HST. So it could be concluded that,
with Happy Seeder farmers saves substantial quantities
of resources that not only saves farmers money and time,
but also reduces the amount of chemical pollution caused
by them.  Adoption of this technique could be a big step
to reduce agrarian crisis in Punjab.
Water Productivity and Energy Usage

Happy Seeder technology proved to be an efficient

Table 2: Major farm inputs used in wheat production under traditional method (TM) and happy seeder
technology (HST), sample respondents, Punjab, 2013-14

(kg per ha)
Particulars TM PA CA Difference

 PA versus TM CA  versus TM CA versus PA
Seed rate 118.09 132.19 129.69 14.1* 11.6* -2.5*

(11.94) (9.82) (1.89)
Total irrigation
(hr per ha)

18.45 15.58 14.25 -2.87* -4.2* -1.33**

(15.56) (22.76) (8.54)
Human Labour (hr per ha) 80.05 74.07 73.46 -5.98*

 (7.47)
-6.59*
 (8.23)

-0.61**
(0.82)

Machinery Labour (hr per ha) 10.68 8.87 8.4 -1.81* -2.29* -0.47*
(16.96) (21.32) (5.25)

Fertilizer
Urea
Basal dose 123.59 120.25 116.04 -3.34 -7.55 -4.21

(2.70) (6.11) (3.50)
Subsequent dose 111.59 95.65 91.97 -15.94 -19.62 -3.68

(14.28) (17.58) (3.85)
Subsequent dose 80.58 78.6 76.67 -1.98 -3.91 -1.93

(2.46) (4.85) (2.46)
Total urea 315.76 294.5 284.68 -21.26* -31.08* -9.82NS

(6.73) (9.84) (3.33)
DAP 164.54 169.06 166.15 4.52NS 1.61NS -2.91NS

(2.75) (0.98) (1.72)
N 174.89 165.57 158.99 -9.32 -15.9 -6.58

(5.33) (9.09) (3.97)
P 75.69 77.75 76.42 2.06 0.73 -1.33

(2.72) (0.96) (1.71)
K - - - - - -
Total NPK 250.58 243.32 235.41 -7.26 -15.17 -7.91

(2.90) (6.05) (3.25)
Plant protection 2179 2032 2021 -147.00* -158.00* -11.00NS

(6.75) (7.24) (0.53)
Figures in parentheses indicates the per cent change
* and ** Significant at 1 and 5 percet level, respectively. NS: Non-significant
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technique for enhancing water productivity of wheat crop.
The perusal of Table 3 clearly revealed that HST was
effective in saving of irrigation water to the tune of 19.14
per cent and 24.32 per cent for partial and complete
adopters respectively. It was due to the fact that rice
residual had a significant effect on soil water conservation
by reduction evaporation loses. Further, the mean wheat
yield on HS fields was 4679 kg per hectare (partial
adopters) and 4736 kg per hectare (complete adopters)
as compared to 4468 kg per hectare on traditionally fields.
Thus, HST resulted in 4.73 and 5.99 per cent increase in
wheat yield over the conventional practice for partial and
complete adopters respectively. The t-test highlighted the
significant change in the water-use and the productivity
of paddy crop at one per cent level of significance. The
per hectare water productivity on HS fields was 7.09
and 7.67 kg per cubic meter for partial and complete
adopters respectively. However, on conventional field it
was 5.48 kg per cubic meter that means the HST resulted
in the enhancement of water productivity of wheat crop
by 29.51 per cent (partial adopters) and 40.06 percent
(complete adopters) .

Water productivity and energy usage for wheat crop
under Traditional Method (TM) and Happy seeder
technology (HST), sample respondents, Punjab, 2013-
14. Further the result reveals that diesel consumption per
hectare decline with HST over TM. HST save diesel to
the tune of 71.77 and 73.63 per cent per hectare for
partial and complete adopters respectively (Table 3).  Avtar
et al. (2013) proclaimed that with HS farmers can save
16.03 liter diesel  per ha over the farmer s practice It
clearly indicates that under the present agricultural
situation of Punjab, where farmers are not willing to shift
from prevailing rice-wheat system, HST can effectively
help in sustaining the falling groundwater table by getting
more economic yield with less amount of irrigation water.
Economics of Wheat Production for Sample
Respondents

The profitability of HST for wheat production in

the study area has been analyzed by computing per hectare
cost and returns and comparing them with those of the
TM. The per hectare cost of production in increased with
HST, for partial adopters (`20038 per ha), for complete
adopters (`19776 per ha) than in TM (`19585 per ha).
However, per hectare cost of production for complete
adopters decline by 1.31 percent per hectare over partial
adopters. High sowing cost over traditional method was
the main reason for increased cost of production with
HST.

Wheat yield comes out to be 44.68 qtl/ha with TM
and 46.79 qtl/ha and 47.36 qtl/ha for partial and complete
adopters respectively. The increased in yield was mainly
due to proper germination and improved weed control
for wheat sown with HST.  Sidhu et al . (2007) and
Singh et al. (2008) found an average yield increase of
about 5-10 per cent from sowing with the HS. Gross
returns happened to be `72817 per ha, `76997 per ha
and `78380 per ha for TM, for partial and complete
adopters respectively. The increased in gross returns was
the effect of higher yield with Happy Seeder. Net gross
returns worked out to be `53232 per ha for TM, `56959
per ha for partial and `58604 per ha for complete adopters.
Across the adopters, in the case of partial adopters net
returns increased due to high grain yield and for complete
adopter net return increases on the account of reduced
cost of production and higher grain yield per hectare over
PA. Dhaliwal et al., 2011 claimed saving of `5912  per
ha from HST over conventional tillage. Cost-benefit ratio
for TM comes out to be 2.72, 2.84 for partial adopters
and traditional method, and 2.96 for complete adopters.
From the above discussion it could be concluded that,
Happy Seeder entails substantial time savings for the
farmers because it can be brought into the field
immediately after the rice harvest enabling farmers to
sow wheat while the rice straw is too green to burn.
These savings are significant to the farmers because any
delay in planting wheat affects its productivity. Further
farmers’ reliance on weed control measures decreases

Kaur and Grover: Adoption of happy seeder technology for sustainable agriculture and alleviation of agrarian crisis

Table 3: Water productivity and energy usage for wheat crop under Traditional Method(TM) and Happy seeder
technology (HST), sample respondents, Punjab, 2013-14.
Particulars Traditional

method
Partial
adopter

Complete
adopter

Difference
PA versus TM CA versus TM CA versus PA

Yield (kg per ha) 4468 4679 4736 211* 268* 57*

(4.73) (5.99) (1.21)
Water use (m3 per ha) 815.83 659.68 617.44 -156.15* -198.39* -42.24NS

(19.14) (24.32) (6.40)
Water productivity (kg per m3) 5.48 7.09 7.67 1.62* 2.19* 0.58NS

(29.51) (40.06) (8.14)
Diesel (per ha)# 18.81 5.31 4.96 -13.5* -13.85* -0.38**

(71.77) (73.63) (3.58)
Figures in parentheses indicates the per cent change
* Significant at 1 and 5 percent level of significance respectively
 # include only tillage and sowing fuel usage
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with usage of Happy Seeder as the stubbles suppresses
weeds growth in field. Surface retention of rice straw
also helps in recycling of plant nutrients that otherwise
are lost during burning. When practiced over a longer
term, result in saving of fertilizer. It was also observed,
HST for wheat was most successful in terms of crop
establishment. Moreover, though the users of Happy
Seeder applied lower quantities of fertilizer and weedicide
in comparison with the non-users of Happy Seeder, their
output of the wheat crop did not fall. The Happy Seeder
technology is less expensive to use than conventional
tillage and do not have a negative impact on profitability.
CONCLUSION AND POLICY IMPLICATIONS

Happy Seeder is promising technique to mitigate
the agrarian crisis by minimal disturbance of the soil by
zero tillage, balanced application of chemical inputs and
careful management of residues and wastes. This reduces
land and water pollution and soil erosion, reduces long-
term dependency on external inputs, enhances
environmental management, improves water quality and
water use efficiency, and reduces emissions of
greenhouse gases through lessened use of fossil fuels
with enhanced productivity and profitability of farmers.

Keeping in view, all the benefits of this technology
both economic and non-economic (enhanced
productivity, profitability and eco-friendly), the
technology is been not be adopted at very large scale in
the state. During my survey I found that farmers confront
serious issues that inhibit the adoption of this technology.
Thus, to make the adoption of this technology faster and
solve the agrarian crisis, there is a need to identify the
constraints and solutions thereof. The extension workers
played important role in diffusion of the technology (32.5
per cent) however, it role need to be strengthened to
create more awareness about the technology among the
farmers of Punjab. Moreover, farmers should be imparted
technical know-how for rapid adoption of HS. Slower
adoption may well be related to its significant capital cost,

even though subsidy is available on Happy Seeder but
process is not smooth. Therefore, subsidy should be
made hazel free and institution credit should also be
provide to farmers for faster take up of technology and
increased area under HST. Further, there is need to
strengthen Agro Service Centre in all co-operative
societies, so that the timely availability of the laser leveler
could be enhanced. Custom hire-out should be increased
through co-operative societies, co-farmers and other
private agencies, keeping in view the high cost of Happy
Seeder so that the small and marginal farmers could go
for its rapid adoption.
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ABSTRACT
The study is confined to whole of Madhya Pradesh, the objective function of the study was to evaluate the coverage and
performance of the NAIS, its impact on production level and stabilization of farm income and identification of problems
faced by farmers hindering popularity and implementing of the scheme. The relevant macro level parameters viz. number
of farmers benefited, area covered, sum-insured, premium and claim compensated etc. were based on the secondary data
available in annual progress report of the implementing agency covered a period from 2000 to 2011. NAIS provide good
opportunities for farmers to deal with risk in agriculture. For the farmers willing to bear any risk to earn higher expected
profits, insurance is viable option as it happens in case of soybean crop on sample holdings. There seems to be an
increasing acceptance of this scheme in recent years, due to consecutive failure of monsoon. Seasonal crop weather
watch survey on regular basis need to be conduct for proper implementation of the NAIS in the Madhya Pradesh. Until
risk tools are better tailored to the need of Indian farmers and until/product become well informed about managing
income risk, the Madhya Pradesh will face unnecessarily high level of financial stress in payment of the claims. The
present scheme required an increase in premium and a reduction in the range of risks covered it is suggested to prepared
block wise commercial crop statistics for the state from collecting the data from patwari records of revenue circle because
such crops can be include under the purview of the scheme with higher premium rates. The defined unit area for paying
indemnity should be a village or group of village as against tehsil / block, is being considered at present.

Keywords
Crop insurance,  performance, coverage, risk and uncertainty
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INTRODUCTION
The scientific advancements in agriculture and

industrial fronts have opened new vistas of increasing
human welfare through minimizing the constraints of
productivity and improving their operational efficiency.
It is a human instinct that some sort of guarantee is pre-
conceived before any efforts are made for satisfying
the individual or social needs involving the commitment
of the resource. The human resource, at present, is the
most important resource, which harnesses the other
resources in the right earnest for achieving the national
goal within the stipulated time. In view of this fact, the
life insurance has become the order of the day in
diversified manner. Several studies worked out on crop
insurance scheme (Abada, 1987 and Ahasan, 1983,
Handrakanth et al., 1980, Choudhary, 1977, Harry,
2008, Khonarkar, 1995, and Mani et al., 2012)

suggested that crop insurance is one of the endeavors
which are gaining ground in the economic pursuits
irrespective of the level of their scientific advancement
and susceptibility either to manmade or to natural hazard.
Risk and uncertainty are twin dangers, which hamper
agricultural production and bring about instability in rural
economy of the state. Inadequate and uneven rainfall,
hail-storm, incidence of insect pest and diseases etc. are
important factors, which cause considerable losses in
agriculture. Farmer and nature are the opposite players
in crop production. Raisen district of Madhya Pradesh is
an important agricultural district of Narmada valley.
Paddy, Wheat, gram, soybean and pigeon pea etc. their
production level fluctuated widely due to these climatic
changes, thus, farmer loose considerable amount of farm
income. In order to cope up these risk arising due to
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insured causes, Government of India introduce new
insurance scheme called “National Agricultural Insurance
Scheme from rabi 1999-2000 season in place of the old
comprehensive crop insurance scheme (CCIS) which was
implemented in rabi since 1985. It provides coverage to
all food crops (cereal, millets, pulses), oilseed,
horticultural/ commercial crops (banana, cotton) and live
stock.
MATERIALS AND  METHODS

During primary survey of the financing institutions
of the tehsil it was observed that the maximum cases
under NAIS scheme was covered by the State Bank of
India and few cases were covered by other commercial
banks for the Soybean in a selected tehsil. Therefore, it
was decided to collect the primary information of the
beneficiaries of the scheme from the State Bank of India
only. For selection of beneficiaries of the scheme, a list
of the beneficiaries selected of crop from selected village
was obtained from the branch of state bank of India Bareli.
A total number of sample of 75 beneficiaries and 75 non-
beneficiaries farmers having same size group i. e. small
(up to 2 ha), medium (2.01 to 4.0 ha) and large (above 4
ha) were selected by simple random sampling method.
From the selected villages, a list of NAIS beneficiaries
were obtained from the SBI Bareli and  further categorized
into three size groups based on their size of holding viz.
small(up to 2ha), medium (2.01 to 4.0 ha) and large (above
4.01 ha). A sample of 25 beneficiaries from each size
group was selected by simple random sampling technique.
Equal number of non-beneficiaries from each size group
was also selected from the selected villages to assess
impact of NAIS.

Secondary data were collected from Agriculture
Insurance Company of India, state level crop insurance
cell, Bhopal (M.P.) regarding coverage of the scheme in
the state, number of beneficiary, notified crops for
particular area, threshold yield and actual crop yield of
selected area etc. The secondary data on district area,
production and productivity of crops for selected district
were also collected by District Statistics at a Glance
(2011) from all the districts of state while for collection
of primary data one district and Raisen was selected
purposively on the basis of claim settlement.

The primary data regarding impact of NAIS on
general information of the respondents, information on
land ownership and its utilization, crop production
practices for selected crop, actual yield and expected yield
and problems and opinion on the scheme for further
improvement. Technology adopted, area under crop
productivity level, stability in income and production and
problems faced by the farmers and implementing agencies
etc. were obtained from the selected respondents with
the help of pre-structural schedules by survey method.

RESULTAND DISCUSSION
Performance of NAIS in Madhya Pradesh
During kharif season

The performance of NAIS for loanee farmers during
kharif season in Madhya Pradesh has been presented in
Table 1. The results revealed that the number of loanee
farmers covered under NAIS increased from 8.63 lakh
to 15.28 lakh in the year 2011 as compared to 2001.The
number of farmers benefited during the year 2001 were
2.59 lakh while, in the year 2011 only 1.44 lakh farmers
were benefited. The lowest number of farmers (0.12 lakh)
was benefited during the year 2003 followed by year 2005
(0.20 lakh). An increase of 57.22 per cent was observed
in the area covered (from 19.57 to 34.2 lakh ha). The
maximum sum insured was recorded in the year 2011
( 377699.02 lakh) followed by 2010 (330444.18 lakh)
while, it was minimum in the year 2001 (43182.55lakh).
There is a continuous increase in premium collected from
2001 to 2011 except in the year 2003 and 2008. Minimum
and maximum sum insured of `2207.00 and `11044
was noted for 2001 and 2011 respectively. The premium
collected increased from `1886.20 lakh to `13025.22 lakh
from 2001 to 2011. During the study period premium /ha
ranged between 96.00 to 381.00. Data presented in the
table also indicates that the highest claim settlement was
observed in the year 2011 (`25031.67 lakh) while, it was
the lowest in the year 2003 (`79.90 lakh). Absolute and
relative changes worked out on the basis of average of
initial and last three years of study period (2001 to 2003
and 2009 to 2011) reveals that all the parameters exhibited
positive absolute and relative change except farmers
benefited. The highest relative change was noted for sum
assured (434) followed by premium collected (361)
whereas the minimum relative change was recorded for
claim per ha (26) followed by area covered (54) and
farmers covered (55). A negative relative change (-60)
was observed for number of farmers benefited.

A perusal of the data given in Table 2 indicates that
the maximum number of non loanee farmers during kharif
season was covered in the year 2004 (0.74 lakh) followed
by 2002 (0.60 lakh). On the other hand a minimum number
of 0.01 lakh farmers were covered in the year 2001, 2010
and 2011 followed by 2007 and 2008 (0.02 lakh). In the
remaining years number of farmers covered under NAIS
ranged between 0.04 lakh to 0.15 lakh. Thus it could be
concluded that there is no clear trend about increase or
decrease of the number of non loanee farmers during
kharif season with the increased duration. As regards the
number of farmers benefited it was highest in the year
2002 (36702) followed by 2004 (13694). The lowest
number of only three farmers benefited was recorded
for the year 2011. In rest of the years the number of
farmers benefited ranged from 60 to 1022.
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Similar to the number of non loanee farmers covered
during kharif season, the area covered also did not show
any clear trend about increase or decrease with the
increase in duration of NAIS. Although the maximum
area covered was recorded in the year 2004 (0.95 lakh
ha) followed by 2002 (0.84 lakh ha) while it was minimum
in the year 2011(0.01 lakh ha) followed by 2001(0.02lakh
ha). As regards the sum insured for non loanee farmers
covered during kharif season, it ranged between 34.20
lakh to 6431.17 lakh. The maximum sum insured was
recorded for the year 2004 (`6431.17 lakh) followed by
2002 (`5343.31 lakh). On the other hand, the lowest sum
insured for non-loanee farmers during kharif season was
noted in the year 2010 (34.20 lakh) followed by 2011

(67.42 lakh). Amongst rest of years it ranged from 89.36
lakh to 979.27 lakh. Similarly, the premium collected was
the highest in the year 2004 (`241.48 lakh) followed by
2002 (`197.55 lakh). The lowest premium of  1.29 lakh
was collected in the year 2010 followed by 2011 (2.40
lakh). For rest of the years premium collected ranged
between `3.12 lakh to `38.08 lakh. The data revealed
that maximum claim of `1805.65 lakh was noted for the
year 2002 followed by 2004 (`235.84 lakh). The lowest
claim was noted for the year 2011 (`0.36 lakh) followed
by 2005 ( 0.73 lakh). The claim against insurance ranged
from `1.64 lakh to `6.59 lakh for rest of the years. On
contrary to loanee farmers, negative absolute and relative
change was observed for all the parameters of study for

Namdev et al.: National Agriculture Insurance Scheme in Madhya Pradesh-Progress and Coverage

Table 1: Performance of NAIS in Madhya Pradesh during kharif Season of loanee farmers
(` lakh)

Years Farmers  (lakh) Area
(lakh ha)

Sum insured Sum insured
(`/ha)

Premium Premium
(`/ha)

Claims Claims
(`/ha)Covered Benefited

2001 8.63 2.59 19.57 43182.5 2207 1886.2 96 3322.01 170
2002 11.46 5.86 27.18 76101 2800 3052.1 112 16984.2 625
2003 9.67 0.12 22.23 69814.6 3141 2624.64 118 79.9 4
2004 14.07 1.95 32.91 126235.6 3836 4617.94 140 5502.5 167
2005 13.91 0.2 33.43 150556.7 4504 5491.71 164 239.9 7
2006 12.72 1.35 29.96 157720 5264 5814.69 194 3546.6 118
2007 13.89 1.62 35.9 206899.9 5763 7368.49 205 8547.7 238
2008 10.62 0.63 25.34 172215.6 6796 6257.52 247 1713.3 68
2009 15.39 1.03 36.72 301481.1 8210 10462.8 285 4417.8 120
2010 15.48 0.94 35.03 330444.2 9433 11373.2 325 5414.6 155
2011 15.28 1.44 34.2 377699 11044 13025.2 381 25031.7 732
Change
TE 2001-03 9.92 2.86 22.99 63032.7 2716 2520.9 108.67 6795 266.33
TE 2009-11 15.38 1.14 35.32 336541 9562.3 11620 330.33 11621 335.67
A.C. 5.46 -1.72 12.32 273509 6846.3 9099.43 221.67 4826 69.33
R.C.% 55 -60 54 434 252 361 204 71 26
Source: Agriculture Insurance Company of India Limited

Table 2: Performance of NAIS in Madhya Pradesh during Kharif season of non loanee farmers
(` lakh)

Years Farmers  (lakh) Area
(lakh ha)

Sum insured Sum insured
(`/ha)

Premium Premium
(`/ha)

Claims Claims
(`/ha)Covered Benefited

2001 0.01 249 0.02 89.36 4468 3.12 156 3.19 160
2002 0.60 36702 0.84 5343.31 6361 197.55 235 1805.6 2150
2003 0.15 509 0.20 979.27 4896 38.08 190 6.59 33
2004 0.74 13694 0.95 6431.17 6770 241.48 254 235.84 248
2005 0.10 157 0.10 741.51 7415 27.17 272 0.73 7
2006 0.06 493 0.06 312.66 5211 9.80 163 5.87 98
2007 0.02 254 0.03 110.74 3691 3.92 131 5.33 178
2008 0.02 210 0.04 193.56 4839 7.51 188 3.73 93
2009 0.04 1022 0.06 250.18 4170 8.86 148 32.00 533
2010 0.01 60 0.00 34.20 0 1.29 0 1.64 0
2011 0.01 3 0.01 67.42 6742 2.40 240 0.36 36
Change
TE 2001-03 0.25 12486.7 0.35 2137.3 5241.67 79.58 193.67 605.1 781.0
TE 2009-11 0.02 361.67 0.02 117.27 3637.33 4.18 129.33 11.33 189.7
A.C. -0.23 -12125 -0.33 -2020.0 -1604.3 -75.40 -64.33 -593.8 -591.3
R.C.% -92 -97 -93 -95 -31 -95 -33 -98 -76
Source: Agriculture Insurance Company of India Limited



408

Indian J Econ Dev 12 (1a): April 2016

non loanee farmers. The values obtained for relative
change ranged between -92 to -98 for almost all the
parameters except sum assuredper /ha (-31), premium /
ha (-33) and claim per ha (-76).
During Rabi season

The analyzed data for performance of NAIS during
Rabi season as depicted in Table 3 indicates that 4.74
lakh loanee farmers were covered in the year 2001 which
gradually increased to 13.62 lakh in the year 2011. The
maximum number of farmers (13.62 lakh) was covered
in the year 2011 followed by 2010 (12.91 lakh) whereas,
minimum farmers were covered during 2001 (4.74 lakh)
followed by 2003 (5.11 lakh). A perusal of data also
reveals that there is continuous increase in number of
farmers covered in succeeding years except in the year
2003, 2006, and 2008 where it was slightly lower than
the preceding year. In the year 2010 number of farmers
benefited was the highest (5.27 lakh) followed by 2007
(4.22 lakh). On the other hand the lowest number of
farmers (0.29 lakh) benefited was recorded in the year
2003 followed by 2004 where only 0.57 lakh farmers
were benefited. As regards the area is covered, the
maximum area of 29.41 lakh ha was covered in the year
2011followed by 2010 (28.22 lakh ha). Whereas, the
minimum area covered was noted in the year 2001 (13.19
lakh ha) followed by 2003 (13.72 lakh ha). It ranged
between 15.39 lakh ha to 27.33 lakh ha for rest of thee
years. It is evident from the data that sum insured ranged
f r o m `25979.00 lakh to `303620.00 lakh during study
period. The highest sum insured of `303620.00 lakh was
observed for the year 2011 followed by 2010 where sum
was recorded `254992.00 lakh. The highest and lowest
sum insured per ha was observed in 2001 (1970) and

2011 (`10324) respectively. The lowest (`440.83 lakh)
and highest (`5207.80 lakh) premium collected was noted
for the year 2001 and 2011 respectively. In rest of the
years it ranged between `710.34 lakh to `4607.46 lakh.
Similarly the lowest (33) and highest (177) premium (per
ha) is observed in 2001 and 2011 respectively. As regards
the claim is concerned it was recorded highest for the
year 2010 (`26916.44 lakh) followed 2007 (`25412.49
lakh) whereas, the lowest claim of `230.54 lakh was
observed for the year 2004 followed by 2003 (`365.63
lakh). For rest of the period it ranged from `1705.14
lakh to `6244.00 lakh. While, the claim (per ha) ranged
between `13.00 to `1201.00 being lowest in 2004 and
highest in 2007.

Analysis for absolute and relative change revealed
that maximum relative change was found for sum insured
(`580) followed by premium collected (`576). A relative
change of 134 and 70 was observed for number of
farmers covered and number of farmers benefited
respectively whereas,  area covered exhibited the relative
change of 88. Total claim showed the relative change of
458 while, it was 198 for claim per ha.  The data in Table
4 depicts the performance of NAIS in Madhya Pradesh
for non loanee farmers during rabi season. Data presented
in Table 4 exhibits that number of non-loanee farmers
covered during rabi season were maximum (0.35 lakh)
in 2003. The highest number of non-loanee farmers
benefited were observed in the year 2003 (8477) followed
by 2002 (6100) and 2001 (5708). During the year 2011
only one farmer was benefited. In other years of study
the number of non loanee farmers in rabi season were in
ranged between 123 (2004) to 1697 (2008).

Similar to the number of non loanee farmers covered

Table 3: Performance of NAIS in Madhya Pradesh during Rabi season of loanee farmers
(` lakh)

Years Farmers  (lakh) Area
(lakh ha)

Sum insured Sum insured
(`/ha)

Premium Premium
(`/ha)

Claims Claims
(`/ha)Covered Benefited

2001 4.74 1.34 13.19 25979 1970 440.83 33 1727.22 131
2002 5.75 2.77 15.71 40203 2559 710.34 45 4383.32 279
2003 5.11 0.29 13.72 41989 3060 743.44 54 365.63 27
2004 6.62 0.57 17.43 67463 3871 1170.55 67 230.54 13
2005 7.62 1.06 27.33 95750 3503 1625.10 59 1705.14 62
2006 5.79 0.85 15.39 74937 4869 1264.86 82 2066.32 134
2007 8.22 4.22 21.16 133603 6314 2259.79 107 25412.5 1201
2008 7.76 1.46 18.26 127178 6965 2143.20 117 6244.00 342
2009 9.98 1.02 22.56 177480 7867 2987.63 132 3361.14 149
2010 12.91 5.27 28.22 254992 9036 4607.46 163 26916.4 954
2011 13.62 1.20 29.41 303620 10324 5207.80 177 5852.44 199
Change
TE 2001-03 5.20 1.47 14.21 36057 2529.7 631.54 44.00 2158.72 145.67
TE 2009-11 12.17 2.50 26.73 245364 9075.7 4267.63 157.33 12043.3 434.00
A.C. 6.97 1.03 12.52 209307 6546.0 3636.09 113.33 9884.6 288.33
R.C.% 134 70 88 580 259 576 258 458 198
Source: Agriculture Insurance Company of India Limited
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during Rabi season the area covered was also highest for
the year 2003 (0.42 lakh ha) followed by 2005 (0.23 lakh
ha), 2002 and 2009 (0.13 lakh ha). The lowest area
covered was observed during2011 followed by 2010 (0.02
lakh ha), 2006 (0.04 lakh ha), 2004, 2007(0.06 lakh ha),
2008 (0.08 lakh ha) and 2001 (0.10 lakh ha). Results
show that the sum insured for non loanee farmers during
Rabi season ranged between `10.68 lakh to `3772.57
(minimum in 2011 and maximum in 2003, respectively).

It is evident from the data presented in the Table 4
that the sum insured recorded for the year 2003
(`3772.57 lakh), 2009 (`2142.00 lakh)and 2005
(`2098.36 lakh) was comparatively greater than rest of
the years where it ranged between  10.68 lakh  (2011) to
`1037.57 lakh (2008). A perusal of the data indicated
that maximum premium of `75.64 lakh was collected in
the year 2003 followed by 2005 (`44.06 lakh). On the
other hand the collection of lowest premium was recorded
in the year 2011 (`0.02 lakh) followed by, 2006 (4.69
lakh) and 2010 (`6.40 lakh). For rest of the years it ranged
between `9.03 lakh (2004) to `20.04 lakh (2008).
Regarding the claim is concerned it was highest in the
year 2003 (`424.64 lakh) followed by 2008 ( 328.56 lakh),
2002(`242.43 lakh) and 2001 ( 182.54 lakh). The lowest
claim of  0.01 lakh was noticed during 2011 followed by
2004 (`0.52 lakh). It is also inferred from the data that
all the performance indicators studied viz; farmers
covered, farmers benefited, area covered, sum insured,
premium and claim were the highest in the year 2003,
while lowest in the year 2011.Almost all the parameters
exhibited negative absolute and relative change except
sum insured/ha and premium/ha. The maximum relative
change occurred in claim (-93) followed by number of

farmers benefited (-92). The lowest relative change was
noticed for sum insured which was positive (16) followed
by premium/ha (23).
Year wise performance of NAIS in Madhya Pradesh

The year wise data for the performance of NAIS
presented in Table 5 shows that area covered increased
from 32.88 lakh ha to 63.72 lakh ha. The sum insured
increased every year except 2006 and 2008 where it
slightly declined from the preceding year. From the year
2001 to 2011 the sum insured was increased from
`70015.61 lakh to `681395.96 lakh showing 3 percent
increased in current period over base period. The
maximum sum insured was recorded for the year 2011
followed by 2010 (`585695.99 lakh). Similarly the lowest
value of  1345.54 lakh was noticed in the year 2001 for
premium followed by 2003 (`3481.80 lakh). On the other
hand it was highest in the year 2011 (`18235.62 lakh)
followed by 2010 (`15988.31 lakh) and 2009 (`13493.78
lakh). In rest of the years it ranged between `3978.50
lakh to `10367.36 lakh. As far as claim is concerned it
was observed highest for the year 2007 (`34073.06 lakh)
followed by 2010 ( 32370.43 lakh), and 2011 (`30884.48
lakh) whereas lowest for the year 2003 (`876.76 lakh)
followed by 2005 (`1993.09 lakh).

It is clear from the data depicted in Table 5 that
loanee farmers increased gradually by 82 from 2001
(13.37 lakh) to 2011 (28.90 lakh).Whereas non loanee
farmers did not show any trend of increase or decrease
with the increase in duration of NAIS in Madhya Pradesh.
Although, the maximum number of non-loanee farmers
covered were noted during 2004 (0.84 lakh) followed by
2002 (0.69 lakh) and 2003 (0.50 lakh). The lowest number
of non loanee farmers was recorded for the year 2011

Namdev et al.: National Agriculture Insurance Scheme in Madhya Pradesh-Progress and Coverage

Table 4: Performance of NAIS in Madhya Pradesh during Rabi season of non-loanee farmers
(` lakh)

Years Farmers  (lakh) Area
(lakh ha)

Sum insured Sum insured
(`/ha)

Premium Premium
(`/ha)

Claims Claims
(`/ha)Covered Benefited

2001 0.09 5708 0.10 764.13 7641 15.39 154 182.5 1404
2002 0.09 6100 0.13 941.67 7244 18.51 142 242.4 577
2003 0.35 8477 0.42 3772.57 8982 75.64 180 424.6 7077
2004 0.10 123 0.06 484.11 8069 9.03 151 0.52 2
2005 0.17 1594 0.23 2098.36 9123 44.06 192 47.34 1184
2006 0.02 664 0.04 261.32 6533 4.69 117 18.05 301
2007 0.03 1282 0.06 517.75 8629 9.57 160 107.6 1345
2008 0.05 1697 0.08 1037.57 12970 20.04 251 328.6 2527
2009 0.17 963 0.13 2142.00 16477 34.45 265 23.60 1180
2010 0.01 617 0.02 225.29 11265 6.40 320 37.71 1886
2011 0.00 1 0.00 10.68 0 0.20 0 0.01 0
Change
TE 2001-03 0.18 6761.67 0.22 1826.12 7955.67 36.51 158.67 283.2 3019.3
TE 2009-11 0.06 527.00 0.05 792.66 9247.33 13.68 195.00 20.44 1022.0
A.C. -0.12 -6234.67 -0.17 -1033.5 1291.67 -22.83 36.33 -262.7 -1997
R.C.% -66 -92 -77 -57 16 -63 23 -93 -66
Source: Agriculture Insurance Company of India Limited
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(0.01 lakh) followed by 2010 (0.02 lakh).
The highest (5.88) and lowest (0.25) claim premium

ratio was exhibited during the year 2002 and 2003
respectively. It ranged from 0.27 to 3.89 for rest of the
years of study, whereas, the maximum claim sum insured
ratio was noticed for the year 2005 (7.999) followed by
2003 (7.522).The claim sum insured ratio of these two
years was greater than the ratio of other years as it was
in range of 0.024 (2006) to 0.330 (2002). The ratio of
loanee farmers to non loanee farmers was greatest for
the year 2011 (2890) followed by 2010 (1419) whereas
it was lowest for the year 2004 (24.63) followed by 2002
(24.94) and 2003 (29.56).While for rest of the years it
ranged from 79.74 (2005) to 422.2 (2007).

Triennium average of initial and last period of study
was taken to find out absolute and relative changes.
Maximum positive relative change of 2254 was found
for ratio of loanee to non loanee farmer followed by sum
insured (579), premium collected (442) and claims (141).
The maximum negative relative change was exhibited by
claim/sum insured ratio (-99) followed by non loanee
farmers (-77) and claim/premium ratio (-57). A relative
change for area covered was found to be 65 whereas for
loanee farmers it was 82.
District wise distribution of NAIS in Madhya Pradesh
(2011-2012)

District wise distribution of NAIS in Madhya Pradesh
was studied during 2011-12 and data has been presented
in Table 5. It is inferred that amongst all districts of
Madhya Pradesh the Shajapur District has the highest
share (252055) of farmers covered, followed by Ujjain
(232258) and Vidisha (219290) out of the total farmers

covered in Madhya Pradesh (2933157). On the other hand
Singroli district has the lowest share (57) in farmers
covered under NAIS in the state followed by Gwalior
(139) and Sidhi (197). As regard the share in farmer
benefited again the Shajapur district has the highest share
of 48640 farmers out of 2010 (`32370.43 lakh), and 2011
(30884.48 lakh) whereas lowest for the year 2003
(`876.76 lakh) followed by 2005 (`1993.09 lakh).

It is clear from the data depicted in Table 5 that
loanee farmers increased gradually by 82 from 2001
(13.37 lakh) to 2011 (28.90 lakh).Whereas non loanee
farmers did not show any trend of increase or decrease
with the increase in duration of NAIS in Madhya Pradesh.
Although the maximum number of non loanee farmers
covered were noted during 2004 (0.84 lakh) followed by
2002(0.69 lakh) and 2003 (0.50 lakh). The lowest number
of non loanee farmers was recorded for the year 2011
(0.01 lakh) followed by 2010 (0.02 lakh).

The highest (5.88) and lowest (0.25) claim premium
ratio was exhibited during the year 2002 and 2003
respectively. It ranged from 0.27 to 3.89 for rest of the
years of study, whereas, the maximum claim sum insured
ratio was noticed for the year 2005 (7.999) followed by
2003 (7.522).The claim sum insured ratio of these two
years was greater than the ratio of other years as it was
in range of 0.024 (2006) to 0.330 (2002). The ratio of
loanee farmers to non loanee farmers was greatest for
the year 2011 (2890) followed by 2010 (1419) whereas
it was lowest for the year 2004 (24.63) followed by 2002
(24.94) and 2003 (29.56).While for rest of the years it
ranged from 79.74 (2005) to 422.2 (2007).

Triennium average of initial and last period of study

Table 5: Year wise performance of NAIS in Madhya Pradesh
(` lakh)

Year Area
covered
lakh/ha

Sum insured Premium Claims Farmer(in lakhs) Claim
ratio
c/p

Claim/Sum
insured

Ratio of L& NL
forms

Loanee Non loanee
2001 32.88 70015.61 1345.54 5234.9 13.37 0.10 3.89 0.075 133.7
2002 43.86 70793.91 3978.50 23415 17.21 0.69 5.88 0.330 24.94
2003 36.57 116555.80 3481.80 876.76 14.78 0.50 0.25 7.522 29.56
2004 51.35 200614.17 6039.00 5969.4 20.69 0.84 0.99 0.029 24.63
2005 61.09 249146.43 7188.04 1993.1 21.53 0.27 0.27 7.999 79.74
2006 45.45 233232.56 7094.04 5636.9 18.51 0.08 0.79 0.024 231.4
2007 57.15 341131.93 9641.77 34073 22.11 0.05 3.53 0.099 442.2
2008 43.72 300625.24 10367.36 15126 18.38 0.07 1.46 0.050 262.5
2009 59.47 481353.94 13493.78 7834 25.37 0.27 0.58 0.016 120.8
2010 63.27 585695.99 15988.31 32370 28.39 0.02 2.02 0.055 1419
2011 63.72 681395.96 18235.62 30884 28.90 0.01 1.69 0.045 2890
Change
TE 2001-03 37.77 85788.44 2935.28 9842.1 15.12 0.43 3.34 2.64 62.73
TE 2009-11 62.15 582815.00 15905.90 23696 27.55 0.10 1.43 0.04 1476.6
A.C. 24.38 497026 12970.6 13854 12.43 -0.33 -1.91 -2.60 1413.9
R.C.% 65 579 442 141 82 -77 -57 -99 2254
Source: Agriculture Insurance Company of India Limited
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Table 6: Districtwise distribution of NAIS in Madhya Pradesh, 2011-2012
District Share in farmer Farmers benefite/

farmers covered (%)
Share in area

under insurance
(ha)

Ratio of
premium/sum

insured

Ratio of
claim/sum insured

Claim/premium

Covered Benefited

Alirajpur 22468 83 0.37 16187 26.48 0 0.01
Anuppur 3003 0 0 5600 40.53 0 0
Ashoknagar 22621 781 3.45 95519 35.59 0.01 0.28
Balaghat 87543 7502 8.57 110744 40 0.02 0.67
Barwani 54327 307 0.57 40193 23.95 0 0.04
Betul 49346 381 0.77 113293 32.28 0 0.03
Bhind 10026 273 2.72 21882 52.61 0.01 0.27
Bhopal 25622 2361 9.21 79410 37.4 0.02 0.57
Burhanpur 13770 5630 40.89 20424 59.02 0 0.04
Chhattarpur 21606 9 0.04 40723 35.22 0 0
Chhindwara 28395 169 0.6 38554 31.36 0 0.03
Damoh 38351 334 0.87 109193 36.32 0 0.02
Dewas 204979 4193 2.05 440763 35.32 0.01 0.34
Dhar 77556 7392 9.53 158933 30.46 0.02 0.59
Dindori 3760 77 2.05 9468 40.27 0 0.11
Guna 33871 184 0.54 121444 35.37 0 0.02
Gwalior 139 0 0 364 50 0 0
Harda 68593 36700 53.5 242904 38.33 0.41 15.88
hoshangabad 59840 60 0.1 188968 66.49 0 0
Indore 60915 5386 8.84 237756 34.37 0.01 0.47
Jabalpur 102983 56 0.05 14372 52.95 0 0.02
Jhabua 11436 5101 44.6 42541 30.03 0.03 0.86
Katni 116881 7 0.01 36599 47.02 0 0
Khandwa 13668 0 0 17692 19.36 0 0
Khargone 67693 762 1.13 68801 21.2 0 0
Mandla 70952 24 0.03 32550 43.3 0 0.01
Mandsaur 63855 521 0.82 220118 36.47 0 0.01
Morena 40295 639 1.59 21152 55.89 0.01 0.5
Narsinghpur 43050 309 0.72 18999 40.26 0.01 0.25
Neemuch 24104 1294 5.37 102331 33.19 0 0.05
Panna 60028 533 0.89 27645 41.29 0 0.15
Raisen 133485 41667 31.21 371512 39.17 0.22 8.53
Rajgarh 176838 15770 8.92 510385 38.45 0.01 0.47
Ratlam 145920 21588 14.79 267533 41.06 0.02 0.71
Rewa 87538 6641 7.59 161675 45.97 0.01 0.51
Sagar 88493 3174 3.59 314436 39.24 0 0.16
Satna 22970 99 0.43 109666 40.77 0.01 0.32
Sehore 1808 0 0 7155 40 0 0
Seoni 34029 2692 7.91 78925 39.24 0.02 0.79
Shahdol 8216 0 0 15828 40.84 0 0
Shajapur 252055 48640 19.3 544981 36.5 0.04 1.3
Shivpuri 35374 358 0 92 39.59 0 0
Sidhi 197 0 0 520 40 0 0
Singroli 57 0 0 102173 36.6 0 0.03
Tikamgarh 21322 0 0 23246 43.41 0 0
Ujjain 232258 29169 12.56 585838 37.88 0.03 1.29
Umaria 11496 0 0 18159 50.4 0 0
Vidisha 219290 17748 8.09 554390 37.8 0.02 0.58
TOTAL 2933157 268614 9.16 6361636

(100)
Source: Agriculture Insurance Company of India limited

was taken to find out absolute and relative changes.
Maximum positive relative change of 2254 was found
for ratio of loanee to non loanee farmer followed by sum
insured (`579), premium collected (`442) and claims

(141). The maximum negative relative change was
exhibited by claim/sum insured ratio (-99) followed by
non loanee farmers (-77) and claim/premium ratio (-57).
A relative change for area covered was found to be 65
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whereas for loanee farmers it was 82.
District wise distribution of NAIS in Madhya Pradesh
(2011-2012)

District wise distribution of NAIS in Madhya Pradesh
was studied during 2011-12 and data has been presented
in Table 6. It is inferred from the Table 6 that amongst all
districts of Madhya Pradesh the Shajapur District has
the highest share (252055) of farmers covered, followed
by Ujjain (232258) and Vidisha (219290) out of the total
farmers covered in Madhya Pradesh (2933157). On the
other hand Singroli district has the lowest share (57) in
farmers covered under NAIS in the state followed by
Gwalior (139) and Sidhi (197). As regard the share in
farmer benefited again the Shajapur district has the highest
share of 48640 farmers out of 268614 farmers of the
state. Raisen district ranked second for share in farmers
benefited (41667) followed by Harda (36700) and Ujjain
(29169). The lowest share in farmers benefited was
noticed for Katni district (7) followed by Chhatarpur (9).
Although, there are several districts, which did not
contribute for share in farmers benefited, they are;
Anuppur, Gwalior, Khandwa, Sehore, Shahdol, Sidhi
Tikamgarh, and Umaria.

The percentage of farmers benefited to farmers
covered was found to be the highest for Harda district
(53.50 percent) followed by Jhabua (44.60 percent),
Burhanpur (40.89 percent) and Raisen (31.21 percent).
While the , lowest percentage of  0.01  was noted for
Hosangabad and Katni followed by Mandla (0.03 percent),
Chhatarpur (0.04 percent) and Jabalpur (0.05 percent).
For other district it ranged from 0.37 to 19.30 percent
except the districts where share in benefited farmers was
zero.

Share in area under insurance has also been expressed
in percentage as given in Table 6. Ujjain contributed the
highest share in area under insurance (9.21 per cent)
during 2011-12 followed by Vidisha (8.71 per cent),
Shajapur (8.57 per cent) and Rajgarh (8.02 per cent). On
the other hand the lowest share in area under insurance
was exhibited by the Shivpuri district (92) followed by
Gwalior (364), Sidhi (520) Anuppur (5600) and Sehore
(7155). The percentage share in area under NAIS for
rest of the districts ranged between 0.15 per cent (Dindori)
to 6.93 per cent (Dewas). Hoshangabad district exhibited
the highest ratio of premium to sum insured (66.49)
followed by Burhanpur (59.02), Morena (55.89), Jabalpur
(52.95), Bhind (52.61) and Umaria (50.40). Whereas,
the lowest value was obtained for Khandwa (19.36)
followed by Khargone (21.20), Barwani (23.95) and

Alirajpur (26.48). For rest of the districts the ratio of
premium to sum insured was in range of 30.03 (Jhabua)
to 50.00 (Gwalior). Harda ranked first regarding the ratio
of claim to sum insured and claim to premium (0.41,
15.88 respectively) followed by Raisen (0.22, 8.53).
CONCLUSIONS

It could be concluded that in both the seasons the
more loanee farmers were covered and benefited under
NAIS as compared to non loanee farmers. Similarly the
area covered was also greater in case of loanee farmers
than non loanee farmers. In addition to this sum insured,
premium and claim were also higher for loanee farmers
as compared to non loanee farmers during both the
seasons.

Triennium average of initial and last period of study
of year wise performance of NAIS, maximum positive
relative change was found for ratio of loanee to non loanee
farmer followed by sum insured, premium collected and
claims. The maximum negative relative change was
exhibited by claim/sum insured ratio followed by non
loanee farmers and claim/premium ratio. The study of
District wise performance of NAIS revealed that Ujjain
contributed the highest share in area under insurance (9.21
percent) during 2011-12 followed by Vidisha. Harda
ranked first regarding the ratio of claim to sum insured
and claim to premium were estimated to be 0.41and 15.88
respectivelyThe respective figues for Raisen were found
to be 0.22 and 8.53.
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ABSTRACT
Land is an ultimate unit of production and its redistribution has implications for reducing poverty, access to agricultural
inputs and benefits from the technology led interventions such as green revolution. The distribution of land was highly
unequal during the British rule. The government of India since independence has given adequate focus on land policy in
most of the every five-year plans. Subsequently, most of the states enacted legislations along with revisions from time to
time for abolishing of intermediary tenures, fixing the ceiling limits, consolidating the land, etc. The fact remains that
there were wide variations in the implementation of land reforms across the states resulting in wider variations in the
distribution of surplus land to poor landless households. The study also points that at India level, land inequalities have
decreased, but only a few states such as Odisha, West Bengal, and Kerala were able to implement the land reforms
successfully resulting in the decline in land inequalities. Thus, the success of land reform lies in educating, persuasion of
large land holders and compelling them to cooperate through coercion, which requires a strong government political
will and a bureaucracy with the commitment to achieve the desired results.
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BACKGROUND
Agriculture and allied activities still constitute a crutial

sector of the Indian economy. Though its contribution to
the overall Gross Domestic Product (GDP) has fallen
from about 30 percent in 1990-91 to 13.9 percent in 2013-
14, a trend that is expected in the development process
of any economy, agriculture sector still forms the
backbone of development. About 49 percent of the total
workforce is employed in the farm sector for its
sustenance (Singla and Kaur, 2015 and Anonymous, 2013-
14). Among all the factors of production, land is ultimate
unit of production as its quantity and quality determines
the level of production. But, the fact remains that there
exist widespread inequalities in ownership of land in India.
In 2010-11, marginal and small farmers accounted for
85.01 per cent of the operational holdings and 45 per
cent of the operated area as against 0.70 per cent large
holdings with a share of 10.59 per cent in the operated
area. The semi-medium and medium operational holding
constitute about 14 percent with the operated area as

high as about 45 percent (Anonymous, 2010-11).
Land plays an immense role in an agrarian society

as it has the dual role in rural India. Apart from its value
as a productive factor, land ownership gives the guarantee
in credit markets, security during natural hazards and
social status. Even those who control land tend to have a
disproportionate influence over other rural institutions
including labour and credit markets. In India, many
households own some land, but in holdings that are so
small or unproductive that their owners obtain a greater
share of their livelihoods from their own labour than from
their own land (Mearns, 1999 and Rawal, 2008). Further,
the fragmented nature of land holdings lead to sub-optimal
usage of factor inputs and to lower overall returns to
land. The factors contributing to this could be losses due
to extra travel time, wasted space along borders,
inadequate monitoring and the inability to use certain types
of machinery such as harvesters (Jha et al., 2005). While
India’s agrarian systems have not prevented the poor from
taking advantage of new opportunities presented by the
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Green Revolution, the gains from technological innovation
remain unequally distributed between those with access
to land, water and inputs and those without. More equitable
distribution of operational land holdings would create
more equal pattern of demand, which in turn would
enhance growth in the rural non-farm sector and remove
some of the biases in credit, marketing and research
institutions that arise from the unequal distribution of
assets and power.

Land reforms were also introduced with the twin
objectives of achieving social equity and ensuring
economic growth. The land reforms were built around
three broad types of land revenue system (zamindari
system, ryotwari system and mahalwari system) in India
under British rule. Under the Zamindari system, Jagirdars
were declared proprietors of the land on condition of
fixed revenue payments to the British regime. Peasants
were transformed into tenant farmers and rents were
collected by serried ranks of intermediaries below the
level of Zamindars. This system prevailed over most of
North India and covered around 57 per cent of the total
area cultivated. The other major system was the Ryotwari
system, introduced in Madras in 1792 and in Bombay in
1817-18. In this case, individual cultivators that is, Raiyats
were recognized as proprietors of their land with rights
to sub-let, mortgage and transfer their land by gift or
sale. Their tenure of land was secure so long as revenue
payments were made directly to the collectors of the
colonial administration. The Ryotwari system held
influence over most of South India. Jaipur and Jodhpur
in Rajasthan also fell under Ryotwari system. The third

type of system was the Mahalwari system, in which
revenue settlements were made with entire villages as
collective units. Peasant farmers contributed shares of
the total revenue demand for the village in proportion to
their respective holdings. The state was initially entitled
to as much as 83 per cent of gross produce in revenue,
although this was later lowered to 66 per cent. The
Mahalwari system was introduced between 1820 and 1840
in combined Punjab. This type of tenure system was
much less extensive and accounted for about 5 percent
of the cultivated area (Bandyopadhyay, 1993; Mearns,
1999; Venkatasubramanian, 2013). A lot of research work
has been done to study the after effects of land reforms
and inequality in land distribution. Sharma (1994) has
analysed how the concentration of owned and operational
land has changed over time. The reliability and accuracy
of estimates of the distribution of ownership holdings
and extent of landlessness by NSSO has also been
questioned (Rawal, 2008) and examined the household
ownership of land holdings to determine the pattern of
land distribution and tenancy among different groups as
shown by NSSO (Sharma, 2007).

This paper extensively focuses on the various other
aspects, such as interstate comparison in the operational
land holding, inequalities of the land holding among the
social groups and variation among the interstate. The
remainder of the paper is organized as follows. Section 2
scrutinizes the objectives of land reforms during the five-
year plan and legislation of implementation of land reforms
among the different states of India. Section 3 empirically
analyses the status of operational holdings and operated

Table 1: Major objectives of Land Reform in Five Year Plan
Plan period Objective of Land Reform
First Plan
(1951-56)

1 To enhance the productivity of land by improving the economic conditions of farmers and tenants so that they may have
the interest to invest in and improve agriculture.

2 To ensure distributive justice and to create an egalitarian society by eliminating all forms of exploitation.
3 To create a system of peasant proprietorship with the motto of land to the tiller.
4 To create the demand of consumer goods transfer the incomes of the few to numerous.

Second Plan
(1956-61)

1 To remove the hurdles in the way of agricultural production and to evolve an agrarian economy conducive of high levels of
efficiency and productivity.

2 To eliminate social inequality
Third Plan 
(1961-66)

1 For the optimum utilisation of land- redistribution of ownership holdings and reorganising operational holdings. It has also
aimed at providing security to tenure, fixation of rents and conferment of ownership.

Fourth Plan
(1969-74)

1 Lowering of ceiling to 28 acres of wet land and 54 acres of unirrigated land.
2 A change over to family rather than the individual as the unit for determining land holdings lowered ceiling for a family of

five.
3 Fewer exemptions from ceilings.
4 Retrospective application of the law for declaring benami transactions null and void.
5 No scope to move the court on ground of infringement of fundamental rights.

Seventh Plan
(1985-90)

1 Several States passed the Consolidation of Holdings Act.

Source: Venkatasubramanian, 2013
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area in different regions, and among the weaker sections
and categories of farmers. Section 4 concludes the entire
study with some policy suggestions.
Implementation of Land Reforms

In India, land holdings which are considered as a
source of social power are distributed in a highly unequal
manner. To get secure access to land for the poor and
landless, land reform policies were implemented to benefit
poorer section of society since independence. Land
reform is described as the redistribution of land from the
rich to the poor. The purpose of land reforms is the
efficient use of the scarce land resource, redistributing
agricultural land in favour of the less privileged class in
general and cultivating class in particular. The centre
government was committed to land reforms and
consequently laws were passed by all the state
governments during the fifties with the affirmed aim of
abolishing landlordism, distributing land through the
imposition of ceilings, protection of tenants and
consolidation of land-holdings. In the decades following
independence, India passed a significant body of land
reform legislation . The 1949 constitution left the adoption
and implementation of land and tenancy reforms to state
governments which led to much variation in the execution
of these reforms across states and over time. As the
redistribution not only reduces poverty, but it also protects
the small landholders from the chains of landlordism as a
part of the democratic revolution (Bakshi, 2008). Thus,

the main aim of land reforms was to ensure land access
to backwards social classes and made them free from
social and economic oppression. But, due to various
reasons such as delay in enacting land laws, malafide
transfer of land to their family members, lack of social
consciousness among tenants, uncultivable nature of
surplus land, absence of land records and lack of
uniformity in land reforms laws in throughout the state
lead to unsuccessful implementation and variations in
effective implementation of land reforms across different
states.
Implementation of Land Reforms in Different States

The perusal of Table 2 shows the objectives of state-
wise legislations and the years of amendment associated
with the land reforms. Soon after the independence, the
Government appointed Kumarappa Committee to prepare
suitable land policy in India. Following the
recommendations of Kumarappa Committee, all the states
of India enacted legislations reforms for the abolition of
intermediary tenures in India which existing during the
British rule (Bandyopadhyay, 2008). Such legislations
were amended from time to time to ensure the equitable
distribution of land although the nature of these legislations
varied from state to state.  For  example, legislation was
passed to abolish the intermediary tenures and imposed
the ceilings on land holdings in West Bengal and Jammu
and Kashmir, on the contrary, for the personal cultivation
there was no limit set and intermediaries were allowed to
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Table 2: State-wise legislation on ceiling of land holdings
States Acts Date Objective Amendments
Bihar Fixation of Ceiling Area and

Acquisition of Surplus Land, 1960
1961 Fair and equitable distribution 1972,  1973, 1974, 1975, 1976,

1978, 1982, and 1987
Andhra
Pradesh

Ceiling of Agriculture Holding, 1973 01.01.1975 Ceiling on agriculture land holding to
ameliorate the poor

Nil

Haryana Ceiling on Land Holdings Act, 1972 22.12.1972 Equitable distribution 1976 and 1977
Himachal
Pradesh

Ceiling on Land Holdings, Acquisition
and Disposal of Surplus Area 1972

1972 Equitable distribution Nil

J&K. Agrarian Reforms Act1976  1976 Transfer of land to tillers Nil

Karnataka The Karnataka Land Reforms Act
1961

05.01.1962 Legislative reforms 1965-68, 1970, 1972-74, 1976-77,
1979-80,  1982-83, 1985-86,  1990-
92, 1995-96, 1998, 2001, 2003-05
and 2015

Kerala Land Reform Act 1963 1963 Comprehensive legislation with
regard to land reforms

1964, 1969, 1971 1972, 1976 1978,
1981 and 1989.

Madhya
Pradesh

The Madhya Pradesh Ceiling on
Agricultural Holdings Act, 1960

15.11.1961 Equitable distribution 1974,1976,1994 and 1989

Odisha The Orissa Land Reforms Act, 1960 1961 Land tenures reforms 1965, 1966, 1967, 1969,1970, 1974,
1975, 1976, and 1989

Punjab The  Punjab Land Reforms Act, 1972-73 To replace the Punjab Land Reforms
Ordinance, 1973

Nil

Tamil Nadu Tamil Nadu Land Reforms (Fixation
of Ceiling on Land) Act, 1961

06.04.1960 To reduce the disparity in the
ownership of the agricultural land

1970-72, 1974-75, 1978-1979,
1980-82,  1984, 1986-89

West
Bengal

The West Bengal Land Reforms Act.,
1955

30.03.1958 To reform the law relating to land
tenure

1965-66, 1969, 1972-77, 1980-81,
1986, 1989-91

Sources:  Complied from the various state legislations
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possess the land in other states. Various states such as
Bihar, Himachal Pradesh, Karnataka, Madhya Pradesh and
Uttar Pradesh banned the leasing out of land except the
special categories which include disability, etc. whereas
Kerala completely banned the leasing out of the land with
no exception. While few states which include West Bengal,
Odisha, Tamil Nadu and Andhra Pradesh and to some
extent Punjab, Haryana, Gujarat and Haryana did not
banned the leasing out of the land.  It was estimated that
during 2005, the governments had distributed 1 per cent
of India’s agricultural land that benefitted only 4 percent
of rural, particularly among the few states that include
West Bengal, Jammu and Kashmir, Kerala, and Assam.
Moreover, West Bengal has given the right of 15.6 million
acres of land (5 per cent of agricultural land) to 12.4
million tenants that comprises of around 5 percent
households (Mander, 2013).
Structure of Operational Holdings

The average size of operational holdings in India
has diminished progressively from 2.28 ha in 1970-71 to
1.55 ha in 1990-91 to 1.15 ha in 2010-11 (Table 3). As
per Agriculture Census 2010-11, the proportion of
marginal holdings (area less than 1 ha) has increased from
61.6 percent in 1995-96 to 67.09 percent in 2010-11.
This is followed by about 17.91 percent of small holdings
(1-2 ha.), about 14.29 percent medium holdings (more

constituted 85.01 per cent of operational holdings with
only 44.58 per cent operated area. Thus, there is
movement of all others categories of farmers towards
the marginal farmers. The results of the coefficient of
variations among the different categories of the farmers
explicates that the inequality among the farmers has been
consistently increased from  1970-71 to 2010-11.

The results presented in Table 5 presents the  average
area in hectare owned by per household and percentage
of landless households among the major states of India
for the period of 1992, 2003 and 2013.  During 2013,
West Bengal has the lowest (0.174 ha) and Rajasthan has
the highest (1.483 ha) average area owned per household.
Most of the states which include Kerala, Bihar, Tamil
Nadu, Odisha, Himachal Pradesh, Jammu and Kashmir,
Jharkhand, Andhra Pradesh and Uttar Pradesh reported
an average area owned per household was less than the
national average (0.592 ha). The states of Andhra Pradesh,
Himachal Pradesh and Punjab show increasing trends in
the number of landless households. They had increased
by 11.8 percent, 10.4 percent and 5.9 percent in 1992 to
15.93 per cent, 14.39 per cent and 6.84 percent for the
states of Andhra Pradesh, Himachal Pradesh and Punjab
respectively in 2013 at all India level. But, the level of the
percentage of landless households decreased from 11.3

Table 3: Average size of holdings as per different
Agriculture Census
Census Average land holding  (ha)
1970-71 2.28
1975-76 2.00
1980-81 1.84
1985-86 1.69
1990-91 1.55
1995-96 1.41
2000-01 1.33
2005-06 1.23
2010-11 1.15
Source: Department of Agriculture and Cooperation, Agricultural
Census, Ministry of Agriculture

than 2 to less than 10 ha.) and less than 1 percent large
holdings (10 ha. and above) (Anonymous, 2014).

The perusal of Table 4 explains the change in pattern
of operational holdings of households from 1970-71 to
2010-11 in India. Over a period of time, the percentage
of marginal farmers has increased from 50.98 per cent
in 1970-71 to 67.1 per cent in 2010-11. The percentage
of small, semi-medium, medium and large farmers has
decreased throughout the period. In 2010-11, only 0.70
per cent of large farmers have 10.6 per cent operated
land. On the other hand, marginal and small farmers

Table 4: Number of operational holdings and operated
Area

 (000 ha)
Category 1970-71 1980-81 1990-91 2000-01 2010-11
Operation holdings
Marginal 36200

(50.98)
50122
(56.39)

63389
(59.44)

75408
(62.88)

92826
(67.10)

Small 13432
(18.92)

16072
(18.08)

20092
(18.84)

22695
(18.92)

24779
(17.91)

Semi-medium 10681
(15.04)

12455
(14.01)

13923
(13.06)

14021
(11.69)

13896
(10.04)

Medium 7932
(11.17)

8068
(9.08)

7580
(7.11)

6577
(5.48)

5875
(4.25)

Large 2766
(3.90)

2166
(2.44)

1654
(1.55)

1230
(1.03)

973
(0.70)

Coefficient of
Variation

90.92 105.82 114.89 124.48 135.6

Area Operated
Marginal 14599

(9.00)
19735

(12.05)
24894
(14.65)

29814
(18.70)

35908
(22.50)

Small 19282
(11.90)

23169
(14.14)

28827
(16.97)

32139
(20.16)

35244
(22.08)

Semi-medium 29999
(18.50)

34645
(21.16)

38375
(22.60)

38193
(23.95)

37705
(23.62)

Medium 48234
(29.74)

48543
(29.63)

44752
(26.35)

38217
(23.97)

33828
(21.20)

Large 50064
(30.86)

37705
(23.02)

33002
(19.43)

21072
(13.22)

16907
(10.60)

Source: Agriculture Census, 2010-11
Figures in parentheses are percentage.



417

percent in 1992 to 7.41 per cent in 2013. Andhra Pradesh
has the highest percentage with 15.93 per cent and
Haryana has lowest 1.05 percent in landless households
among the major Indian states during 2013.

Table 6 present the percentage of households, total
land owned, the percentage of land owned, the average
area owned by per households and Gini coefficient of
each social group in India during the year 2013. The
analysis revealed that the schedule caste constituted 20.06
per cent of population among the farm class but control
only 9.23 percent of land area in India, while the others
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constituted 23.23 percent of total population and had 32.03
percent of land area which indicates the greater sign of
inequality between backwards class (lower cast) and rich
class (upper cast). The average area owned by schedule
castes are lowest among all the social groups whereas
highest in others. The results of the Gini’s coefficient
also explained that a very high inequality among the
schedule caste with the value of 0.75 followed by OBC.

Table 7 presents the Gini’s Coefficient in the
distribution of operational holdings among the major
states of India for the period of 1970-71 to 2012-13. The
results of the Gini’s coefficient explicate a very high
inequality among all concerned states. Over the period,
the Gini’s Coefficient concentration explains that most
of the states which include Andhra Pradesh, Assam, Bihar,
Kerala, Odisha, Rajasthan, Uttar Pradesh and West Bengal
have fallen sharply. This fallen movement of the Gini’s

Table 5: State-wise average size of ownership holdings
and percentage of landless households
States/UTs Average area (ha)

owned per household
Percentage of

landless households
1992 2003 2013 1992 2003 2013

Andhra Pradesh 0.78 0.62 0.49 11.8 14.33 15.93
Arunachal Pradesh 1.44 1.173 1.33 NA 21.59 13.8
Assam 0.7 0.551 0.631 13.4 8.05 7.42
Bihar 0.64 0.376 0.242 8.6 7.6 5.33
Gujarat 1.38 1.016 0.804 16.3 13.6 12.5
Haryana 1.41 0.833 0.764 3.7 9.21 1.05
Himachal Pradesh 0.79 0.56 0.397 10.4 15 14.23
Jammu & Kashmir 0.99 0.794 0.432 2.8 3.29 3.06
Karnataka 1.39 0.979 0.851 10 14.09 10.22
Kerala 0.3 0.234 0.209 8.4 4.8 9.35
Madhya Pradesh 1.74 1.31 1.122 15.2 12.05 5.56
Maharashtra 1.59 1.021 0.903 19.6 17.66 12.84
Odisha 0.74 0.483 0.38 13.8 9.56 5.39
Punjab 1.1 0.838 0.632 5.9 4.57 6.84
Rajasthan 2.66 2.077 1.483 6.4 5.65 3.89
Sikkim 1.02 0.447 0.345 NA 30.67 39.48
Tamil Nadu 0.41 0.338 0.348 17.9 16.55 8.84
Tripura 0.4 0.259 0.334 NA 8.69 2.56
Uttar Pradesh 0.83 0.618 0.493 4.9 3.82 3.32
West Bengal 0.46 0.295 0.174 11 6.15 6.55
All India 1.01 0.725 0.592 11.3 10.04 7.41
Source: NSSO 70th Round report on Household Ownership and
Operational Holdings in India, 2013

Table 6: Gini's Coefficient and Distribution of Land
Owned per Household by Social Group during 2013
Indicators ST SC OBC Others All
Percentage of
households

11.89 20.06 44.82 23.23 100.00

Estimated total area
of land owned (mha)

12.062 8.528 42.190 29.588 92.369

Percentage area of
land owned

13.06 9.23 45.68 32.03 100.00

Average area (ha)
owned per household

0.650 0.272 0.603 0.816 0.592

Gini's coefficient of concentration in ownership holdings
for each social group
Gini's coefficient 0.62 0.75 0.71 0.70 0.72
Source: NSSO 70th Round report on Household Ownership and
Operational Holdings in India, 2013

Table 7: Changes in Gini's Coefficient on the Size Distribution
of Operational Holdings
State 1970-71 1981-82 1991-92 2002-03 2012-13
Andhra Pradesh 0.58 0.57 0.53 0.54 0.45
Assam 0.39 0.46 0.41 0.37 0.35
Bihar 0.51 0.53 0.52 0.42 0.38
Gujarat 0.52 0.54 0.57 0.61 0.52
Haryana 0.44 0.57 0.65 0.67 0.59
Karnataka 0.51 0.56 0.58 0.54 0.51
Kerala 0.48 0.45 0.39 0.35 0.34
Madhya Pradesh 0.51 0.52 0.53 0.53 0.51
Maharashtra 0.51 0.57 0.57 0.53 0.51
Odisha 0.47 0.5 0.46 0.38 0.32
Punjab 0.39 0.68 0.69 0.71 0.67
Rajasthan 0.59 0.55 0.59 0.61 0.57
Tamil Nadu 0.48 0.55 0.53 0.51 0.48
Uttar Pradesh 0.47 0.52 0.49 0.45 0.44
West Bengal 0.43 0.49 0.43 0.31 0.22
All India 0.57 0.59 0.59 0.56 0.52
Source: NSSO 70th Round report on Household Ownership and
Operational Holdings in India, 2013

coefficient reveals that these states tend to move toward
the equality over the period.

On the other hand, the Gini’s coefficient for the
Haryana and Punjab has increased over the period which
explains that inequality arises in these states.  For the
states of Gujarat, Karnataka, Madhya Pradesh,
Maharashtra and Tamil Nadu the Gini’s coefficient
remains constant over the period, but the value of
coefficient more or less remain around 0.50 that also
shows a sign of inequality among these states. But for all
India level, the value of Gini’s coefficient has sharply
decline from 0.57 in 1970-71 to 0.52 in 2012-13.
CONCLUSIONS

The inequality faced by the agricultural community
concerning access to essential economic resources such
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as land remained a reality in rural India. The marginal and
small farmers constituting about 85 per cent of holdings
have access to only 44 per cent of the operated area
during 2010-11, which indicates that the land access is
highly unequally distributed in India. The state-wise
analysis also reveals that in the Andhra Pradesh, Himachal
Pradesh and Punjab, the percentage of landless farmers
has been consistently increasing and the average area
owned per household has been decreasing over the period
of time. The coefficient of variations among the various
categories of farmers for the major states of India also
reveals that inequality in the ownership in many states of
India has been consistently increasing. Moreover, the
inequalities in the ownership of land is not merely found
among the various regions of India, rather the various
social group have also unequal distribution of land, for
example the Gini coefficient results indicates that the
schedule caste having very low land and the others except
schedule tribes and other backward classes owned a
greater proportion of land.

The Gini’s coefficient for the major states of India
also explained a very high concentration of inequality in
the land ownership as most of the states having more
than 0.50 Gini’s coefficient values throughout the study
period. In this scenario of inequality of land holding, the
Government should implement and encourage some
special programmes which are targeting to increase the
agricultural productivity especially in areas that wield low
land holdings. Moreover, the land reforms model of the
states which includes Assam, Bihar, Odisha, West Bengal,
and Kerala having low Gini’s coefficient should be
implemented by the other states having high inequalities
in the distribution of land. As India is characterized by a
tradition of inequality and exploitation of the poor, the
land reform measures can be successful only if the poor
is motivated through education and persuasion and the
rich should be compelled to cooperate through coercion,
it certainly requires a government with strong political
will and a bureaucracy with commitment to achieve the
desired results.
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ABSTRACT
Agriculture itself, is an intrinsically risky industry. So, managing risks and uncertainties in agriculture is very important
as it affects all sectors of the economy. There are two primary aspects of risk management i.e. either anticipating an
unfavorable event or acting to reduce its chances or contingency planning-taking actions ahead of time to reduce the
negative consequences if something bad happens. Hence, this study was planned with a focus on understanding the
farmers’ strategies in managing the risk and uncertainty in rainfed agriculture. The study was conducted in two districts
viz, Bijapur and Solapur districts of Karnataka and Maharashtra respectively. The primary data was collected through
personal survey by stratified sampling method. Tabular analysis, descriptive analysis were carried out  for analysing the
data. The low mean scores indicated that the farmers were generally having less favourable attitude towards farming in
general, changes in agriculture and risk management in agriculture which may be due to the complex risk prone rainfed
agriculture in dry land areas.
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INTRODUCTION
The rainfed agro-ecosystem has a distinct place in

Indian agriculture, occupying 67 per cent of the cultivated
area, contributing 44 per cent of the food grains and
supporting 40 per cent of the human and 65 per cent of
the livestock population. By 2020, more than 600 million
people will be deriving their livelihood from rainfed areas
of the country. But rainfed agriculture is complex, diverse,
risk-prone with a variety of crops and cropping systems,
agro-forestry and livestock production and is
characterized by low levels of productivity and low input
usage.

The incidence of risk and risk-averse behavior in
farming has been perceived to be important to policy
makers for several reasons. Fluctuations in farm incomes,
particularly the risk of catastrophic loss, may present
difficult welfare problems for farmers. Destroyed crops

and livestock lower farm output and so reduce turnover
for agricultural merchants and agro-processors.
Moreover, reduced farm incomes have negative multiplier
effects on income and employment for many rural non-
farm businesses and towns (Haggeblade and Hazell,
1989). So, managing risks and uncertainties in agriculture
is very important as it affects all sectors of the economy.

Despite technological and economical
advancements, the condition of farmers continues to be
unstable due to natural calamities and price fluctuations.
Uncertainties in the prices of agricultural commodities
hamper growth and are associated with the accentuating
poverty among farming community. The situation is likely
to be aggravated further in the wake of integration of
agricultural trade in the global system unless immediate
corrective measures are taken (GOI, 2000). Risk and
uncertainty in agriculture and its management is complex
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in nature and hence, there is a genuine need for a
systematic analysis of various aspects of the risk and
uncertainty management by farmers, which deserves the
attention of the researcher. Therefore, it is pertinent to
investigate into how farmers cope with the risks and
uncertainties in rainfed area in the changing scenario.
Keeping in view the above details this study was planned
with a focus on understanding the farmers’ strategies in
managing the risk and uncertainty in rainfed agriculture.
The specific objective of the study was “To assess the
farmers’ attitudes toward farming, changes in agriculture
and risk management in agriculture.” The low mean scores
indicated that the farmers were generally having less
favourable attitude towards farming in general, changes
in agriculture and risk management in agriculture which
may be due to the complex risk prone rainfed agriculture
in dry land areas.
METHODOLOGY

The present study was conducted in hot semi-arid
region of Deccan plateau, covering Solapur and Bijapur
districts of Maharashtra and Karnataka states respectively.
These districts were purposively selected for the study
on the premise that rainfed agriculture is the traditional
practice in the region and prolonged dry spells adversely
affect crop yield in the region. The large extent of rainfed
farming is practiced in this region and the farmers faced
uncertainties. The farmers had experienced problems or
constraints while adopting their preferred risk
management strategies during farming operations. Hence
they were studied using open-ended questions. Twenty
farmers from each of the 8 villages were selected based
on stratified random sampling. Thus, total sample of the
study was 160 farmers. The interview schedule was
developed to collect the responses through personal
interview method.

Here an attempt was made to assess the farmers’
attitude towards rainfed farming and the risks involved
there in. The three variables studied are: (1) Farmers’
attitudes toward farming were operationalised as, the
feelings associated with, and held by farmers regarding
the farming as a way of life or business. (2) Farmers’
attitudes toward changes in agriculture were

operationalised as, the attitudes of farmers regarding the
changes that are taking place in the business of agriculture
and their ability to deal with the changes. (3) Farmers’
attitudes toward risk management in agriculture were
operationalised as, the attitudes held by farmers about
the risk management in agriculture.

The schedule prepared by the study group
commissioned by Canadian government 1998) to elicit
the farmers’ attitudes towards - farming, changes in
agriculture and risk management in agriculture in their
report titled “Adapting to change and managing risk: a
profile of Canadian farmer attitudes and behaviour” (1998)
was made used with suitable modifications to collect the
information regarding the farmers’ attitudes toward
farming, changes in agriculture and risk management in
agriculture.
RESULTSAND DISCUSSION

Attitude is an evaluative disposition of a person
towards some phenomenon or object. It has a degree of
direction i.e., positive or negative disposition.  It influences
the human behaviour and so has been studied as an
important socio physiological variable. In this study, a
set of attitudes were studied in order to bringing out the
farmers’ outlook towards the farming, the changes that
are taking place in agriculture today and on the risk
management aspects in dry land agriculture. To measure
the attitude, a set of statements were read to the farmer
respondents and they were asked to rate their agreement
or disagreement as 10 point scale. The scores obtained
were analyzed and the results were presented and
discussed.
Farmers’ attitudes towards farming in general

Farmers’ attitude towards farming in general was
studied here. To get an overall view of the mean score of
attitude towards farming in general held three categories
of farmers’, the frequency distribution of farmers’ on
attitude are presented in Table1.

The results in the Table 1 reveal that mean score of
attitude towards farming in general was more or less
similar for small and medium farmers’ (44.72), but it
was 51.12 for large farmers. These mean scores indicated
that the farmers were generally having less favourable

Table 1: Attitude towards farming in general
Particulars Small Farmers Medium Farmers Large Farmers Overall
Mean 44.72 44.74 51.12 46.86
Standard deviation 4.23 6.71 4.06 5
Range 36-57 35-59 40-58 35-59
Categories Frequency Percent Frequency Percent Frequency Percent Frequency Percent
Low (Less than mean - S.D.) 8 16 10 20 10 16.67 28 17.5
Medium (Between mean + S.D.) 31 62 34 68 36 60 101 63.12
High (More than mean + S.D) 11 22 6 12 14 23.33 31 19.37
Total 50  100 50  100 60  100 160  100
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attitude towards farming in general, which may be due
to the complex risk prone rainfed agriculture in dryland
areas. The measure of standard deviation among medium
farmers was bigger indicating medium farmers varied
widely on their degree of attitude towards farming in
general. A cursory look at the frequency distributions of
the three samples of farmers and all farmers as a whole,
revealed that they followed a normal distribution, though
slightly skewed. Thus it can be concluded that majority
of the sample of farmers have a moderately favourable
attitude towards farming in general.

An attempt has been made to analyse the data from
the point of view of different scale statements and
farmers’ agreement-disagreement scores on each
statement. The results would provide an insight into the
farmers’ disposition towards farming, specifically on
various scale statements. As already mentioned, a ten-
point rating scale was used to bring out clear ratings by
the farmers. But later these ten-point ratings were reduced
to three categories after calculating weighted means for
presenting results in Table 2.

The results revealed that weighted mean score of
small farmers agreeing to farming as a way of life for
them than as a business was 23.56. But for medium

farmers and large farmers, the weighted mean score
was14.78 and 10.67 respectively.  It can be inferred that
farming is generally perceived as more of a way of life
than a business in rainfed areas by small farmers’ more
than medium and large farmers. The higher weighted
mean score for disagreeing with the statement that
whether farmers should not expect other sources of
income from all the categories of farmers (12.33, 14.33,
and 16.67) reveal that although, they see agriculture as
the way of life, they do not reject other sources of income
to maintain their livelihood. Thus, it can be concluded
that farmers in rainfed areas perceive agriculture as a
way of life. But, since they face many risks in rainfed
farming, their survival sometimes depend on external
sources of income. So, they never reject any other
sources of income.

Taking into account the farmers own capabilities
for being successful on his farm, a dry land farmer believes
in his own capabilities and does not depend on others.
Here large farmers with weighted mean score of 23.56
believed more in their own capabilities than the medium
(weighted mean score of 15.11) and small farmers
(weighted mean score of14.11). Considering the work
load and leisure time for rainfed farmers, small farmers
(with weighted mean score of 16.56) perceived that in
rainfed farming they have more work to do and very less
leisure time for themselves than medium and large
farmers. This is true in all rainfed crops, as more
intercultural operations demand more time. With respect
to being optimistic about future of his farm operations,
small farmers and medium farmers were not optimistic
as their disagreement weighted mean score (16.67 and
17.67 respectively) reveal. On the contrary, large farmers
were quite optimistic about their future of farms (weighted
mean score of 17.56). This may be due to small farmers’
perception of risks and uncertainties in rainfed agriculture.

With respect of providing some support to help
farmers to establish in agriculture, all the three categories
of farmers perceived that such support is necessary for
dry land farmers which is imperative from the high scores.
With respect to re-investment in farm and not in non-
farm ventures, large farmers preferred re-investment in
farm operations more than small and medium farmers,
thereby indicating their favourable attitude towards
farming. With respect to government being sensitive to
challenges that a dry land farmer faces, the higher
weighted mean scores by all categories of farmers reveal
that the government is insensitive to their needs and
challenges. Thus, it can be concluded that dry land
farmers in general perceive that government policies were
not sensitive to dry land farmer’s challenges.

From the above results, it can be inferred that
majority of the farmers see farming as a way of life. The

Table 2: Distribution of respondents on Attitudes towards
farming in general
Statements Farmers

Category
Agree Some What

Agree
Disagree

A way of life Small 23.56 4 0
Medium 14.78 13 4.67
Large 10.67 18 10.33

Other income Small 7.89 10 12.33
Medium 6.89 8 14.33
Large 6.89 13 16.67

My own abilities Small 14.11 11 6.67
Medium 15.11 13 4
Large 23.56 9 2.67

No leisure time Small 16.56 8 4.67
Medium 11.67 17 6
Large 10.22 13 13.67

Optimistic future Small 1.78 6 16.67
Medium 4.22 9 17.67
Large 17.56 19 3.33

Receive support Small 21.11 8 0
Medium 19.89 10 0
Large 23.56 12 0

Re-invest in farm Small 11.22 15 7.67
Medium 13.67 10 7.33
Large 16.33 14 7.67

Government is
sensitive

Small 3.56 12 16
Medium 4 10 16.67
Large 8.89 18 12.67

Kummar and Siddayya: Assessing the farmers’ attitudes towards farming, changes in agriculture and risk management in agriculture
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small farmers strongly view farming as more a way of
life than business, followed by medium farmers.  But
large farmers saw farming as a way of life and business
equally. Since more than two-thirds of Indian population
dependent on agriculture for their livelihood, it is obvious
that they view farming as a way of life only. Only large
farmers with large size of holdings view farming as
business as well. But when it comes to question of
whether farmers needs to depend entirely on farm in come
only, all of them disagreed. This implies that income from
farm alone is not sufficient to sustain their living standard
for majority of farmers. So they expect to augment their
income from other sources as well. Hence, there is a
need for creating opportunities in rural areas from which
farmers can get income. Almost all farmers felt that
success of their farming enterprise is dependent on their
own abilities. On the question of availability of leisure
time for them, the response of three categories of farmers
was different. Small and medium farmers expressed that
they find little leisure time as their livelihood was not
secured from their farm alone and they had to depend on
other activities like wage employment, migration etc. to
achieve the extra income. Majority of the small and
medium farmers had pessimistic outlook towards farming
compared to large farmers. Though the farming is their
way of life, the return from the farming are erratic and
decreasing while cost of cultivation is increasing. So it
has become untenable for them to see farming in positive
light. As far as receiving support from government is
concerned, all the three category of farmers are for it.
They see farming without the external support as
unsustaining. Therefore, there is a need for supporting
farmers from government. Response to the statement
that reinvesting in farm is better option than non-farm
activities clearly contradicts with the outlook about the
future of farming as majority of all the farmers agreed
for it. But it can be reasoned that the opportunities available
to farmers in the off-farm areas are also very limited and
due to number of other reasons, farmers still feel that
reinvesting in the farm is better option than the off-farm
investment. This may be due to their interest in

strengthening their basic livelihood and hence they were
interested to invest in farm related ventures. But almost
all of them expressed opinion that government is insensitive
to the challenges and problems faced by farmers. This
clearly indicates that much more efforts are required to
address the problems faced by farmers.
Farmers’ attitude towards changes in agriculture

Many changes were seen occurring in
agriculture to which farmers try to adjust. Here farmers’
attitude towards the changes in agriculture was measured
using a set of scale statements being rated by farmers on
a 10-point scale. The attitude scores of farmer
respondents were categorized and the frequency
distribution is presented in Table 3.

The results given in the Table 3 clearly revealed that
the mean attitude scores of farmers on changes in
agriculture were 34.92, 40.58 and 45.47 respectively for
small, medium, and large farmers. Out of a possible
maximum score of 80, the scores ranged from 26 to 55.
Thus, mean scores depicted less favourable attitude
towards changes in agriculture. The small farmers may
be affected greatly by the changes in agriculture than
others. A cursory look at the frequencies revealed that
they appeared to fall into a normal curve, thereby meaning
that the samples were representative of the universe.

When an attempt was made to analyse the attitude
scores from the point of view of individual scale
statements, the results presented a different picture. Table
4 gives the results about the attitudes toward changes in
agriculture. Farmers views on expanding operations in
order to stay competitive in the national and international
arena reveal that they are not enthusiastic about it. Only
large farmers with weighted mean score of 13.33 have
strongly agreed to expand farm operation. And majority
of the small and large farmers disfavoured the expanding
of farm operations.

On asking about their ability to deal with the changes
that are taking place in the field of agriculture, majority
of farmers response came in the category of somewhat
agree (with weighted mean score of 15, 20 and 18
respectively for small, medium and large farmers) and

Table 3: Attitude toward changes in agriculture
Particulars Small Farmers Medium Farmers Large Farmers Overall
Mean 34.92 40.58 45.47 40.32
Standard deviation 4.64 4.94 3.91 4.49
Range 26-47 30-49 34-55 26-55
Categories Frequency Percent Frequency Percent Frequency Percent Frequency Percent
Low (Less than mean - S.D.) 11 22 10 20 8 13.33 29 18.13
Medium (Between mean + S.D.) 33 66 32 64 41 68.33 106 66.25
High (More than mean + S.D) 6 12 8 16 11 18.33 25 15.62
Total 50 100 50 100.0 60 100.0 160 100
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small farmers disagreeing (with 16 weighted mean score)
and large farmers agreeing with the statement (13.22
weighted mean score). But majority of the small farmers
felt that they alone were incapable of dealing with the
changes in agriculture. Though farmers felt that removal
of trade barriers provided them with new opportunities,
but majority of the farmers were concerned about the
ongoing and possible imports and its potential challenge.
Large farmers (with weighted mean score of 15.22) were
more concerned about the competition from the imports
in comparison with the small and medium category
farmers.

As far as knowledge about the government programs
that are meant for them is concerned, the small farmers
expressed that they lack knowledge about the government
programs or know very little know-how whereas large
farmers disagreeing with this, stated they do know about
the government programmes meant for farmers. Only
few farmers strongly trust that research and development
activities done by private companies are in the best interest
of the farmers. But in general majority of the farmers
agreed that infact the research and development activities
are in the best interest of the farming community.

Majority of the farmers surveyed agreed that if found

an opportunity, they were ready to take training courses
to increase their marketing skills as farmers face major
problems while marketing their produce and does not get
remunerative prices and are often cheated by market
middlemen. Large farmers expressed more readiness in
comparison to medium and small category farmers. The
response of small and medium farmers was of mixed in
nature. Most of the farmers agreed in varying degrees
that they prefer marketing through agricultural produce
marketing cooperatives rather than marketing on their
own. Among them, majority of small farmers favoured
this approach whereas majority of the large farmers
disfavoured this approach and were happy to market the
produce on their own. The response regarding the
planning for major change in the way they market their
commodities in the near future was equally distributed
with more skewed towards disagreement. Among the
different categories of farmers, small farmers expressed
negatively about changing the present marketing practice
in short time in comparison to large farmers who plan to
change the marketing strategy.

From the above results, it can be inferred that
farmers are not enthusiastic about expanding farm
operations to stay competitive with farmers from other
countries except for large farmers. As small and medium
farmers had pessimistic view about the future of the
farming profession, majority of them disagreed with the
proposition. When they were finding it difficult to meet
out the expenses of the farming presently, they wondered
how they could arrange for expanded areas or
commodities. But large farmers shown little more
enthusiasm in expanding their farm operations, even
though they also feel farming has become less
remunerative still they had the resource base to enter into
new ventures.  When it comes to dealing with the changes
that are taking place in agriculture, only large farmers
expressed more confidence in themselves whereas small
and medium farmers expressed their inability to deal with
the change on their own. This implies that the farmers
need external help from outside. The implications are for
extension agencies that they have to instill the confidence
in farmers, especially the small and medium farmers
through counseling or motivating them to form groups
to share risks. Though removal of trade barriers has
provided important market opportunities for Indian
farmers, cheap import concerns are being expressed. The
large farmers who usually are into commercial farming
were more concerned from the cheap imports from other
countries whereas small and medium farmers were little
concerned as the crops grown and the quantity of crops
was less. Knowledge about the government programs
for the farmers was higher among large farmers compared
to small and medium farmers. All of the three category

Table 4: Distribution of respondents on Attitudes toward
changes in agriculture
Statements Farmers

category
Agree Some what

Agree
Disagree

Expanding operation Small 1.78 11 18.67
Medium 3.11 18 13.33
Large 13.33 15 9.67

Deal with change Small 2.67 15 16
Medium 5.56 20 9.67
Large 13.22 18 8

Import concerns Small 4.67 9 16.67
Medium 6.11 12 13.33
Large 15.22 14 8

Lack Knowledge Small 12.22 15 8.67
Medium 7.67 13 12
Large 4.78 14 19.33

Research best for
agriculture

Small 7.22 12 14.33
Medium 10 13 9
Large 13.33 15 10

Training courses Small 6.22 12 12
Medium 8.22 16 9
Large 14.33 16 8.67

Marketing oards Small 13.33 10 6
Medium 9.78 14 8
Large 5.33 14 18.33

Make changes Small 5 6 17.33
Medium 5.89 10 14.33
Large 12.67 20 8

Kummar and Siddayya: Assessing the farmers’ attitudes towards farming, changes in agriculture and risk management in agriculture
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farmers feel that research and development activities in
the field of agriculture are in the interest of farmers. Since
the introduction of improved varieties and practices, there
is quantum jump in the productivity and production levels
of various crop varieties and livestock. Farmers do
recognize it and express trust in the research activities.
On spending time to undergo training courses to sharpen
the marketing skills, large farmers were more favourable
as they grow commercial crops involving more risks.
Attitude toward marketing style revealed that large farmers
were did not favour marketing through co-operatives as
they confident of their own marketing skill. Large farmers
also produced in large quantities compared to small and
medium farmers who produced in small quantities and
who did not had risk bearing capacity to withstand market
fluctuations had preferred marketing through co-
operatives. This implies that though cooperation
movement is not successful in India as per the expectation,
still they hold a hope for resource-poor small farmers.
Farmers’ attitude toward changing marketing strategy in
future revealed that large farmers either had changed the
way of marketing recently or planned to change in future
whereas small and medium farmers had less favourable
attitude toward it.
Farmers’ Attitude towards risk management

Risk is all pervasive in agriculture. Agriculture is no
more considered as safe and simple. Uncertainties in
agriculture have increased causing a great discomfort to
farming community in particular and others in general.
The risk of losing income from farm and hence
jeopardizing the livelihood security has increased. In such
a situation, the attitude of farmers towards the risk
management in agriculture assumes significance. To
measure the attitude of farmers towards risk management,
ten scale statements were read to the respondents and
they were asked to rate these statements on a ten-point
scale. The data were analysed the results are given in
Table 5.

The results in the Table.5 revealed that the mean
attitude scores were 41.10, 45.84 and 48.4 for small,
medium and large farmers respectively. The attitude

Table 5: Attitude toward risk management
Particulars Small Farmers Medium Farmers Large Farmers Overall
Mean 41.1 45.08 48.4 48.4
Standard deviation 4.58 6.29 4.91 4.91
Range 34-60 32-58 36-61 36-61
Categories Frequency Percent Frequency Percent Frequency Percent Frequency Percent
Low (Less than mean - S.D.) 7 14 10 20 8 13.33 25 15.62
Medium (Between mean + S.D.) 38 66 34 68 41 68.33 113 70.63
High (More than mean + S.D) 5 10 6 12 11 18.33 22 13.75
Total 50  100 50  100 60  100 160  100

Table 6: Distribution of respondents on Attitudes
toward risk management in agriculture
Statements Farmers

category
Agree Some what

Agree
Disagree

My own
responsibility

Small 0.89 6 16.67
Medium 2.22 6 17.67
Large 6.22 15 16.33

Lock-in v/s
Speculative

Small 19.56 10 0
Medium 13.33 14 5
Large 8.22 22 13

Off-farm income Small 23.11 4 0
Medium 22 10 2
Large 13.33 16 9

Times of year Small 2.22 8 19.33
Medium 4.33 10 16
Large 12.44 20 8.33

New technology Small 1.78 4 18.67
Medium 3.33 8 19.67
Large 13.67 20 6.67

Mktg. Boards Small 18 10 2
Medium 10.67 16 7
Large 5.67 20 15.33

Buying/Selling Small 0 4 23
Medium 2.22 9 17.33
Large 13 16 10

Lock-in as much Small 19.56 10 0
Medium 13.33 14 5.33
Large 9.11 20 13

Co-operatives Small 14.22 12 5.33
Medium 10.11 14 8
Large 5.56 20 15.33

Marketing Tools Small 1.78 8 17.33
Medium 3.78 5 19
Large 18.22 15 4

scores being low (as compared to the maximum
obtainable score of 100), indicate less favourable attitude.
Standard deviation being high in the sample of medium
farmers indicated very wide variation. A cursory look at
the frequencies revealed that they appear to fall into a
normal distribution, though they are slightly skewed.
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An attempt was made to analyse the attitude scores
from the point of view of ten scale statements, their
agreement and disagreement. The results showed an
interesting picture. Table 6 gives the results about the
attitudes toward risk management in agriculture.
Overwhelmingly farmers disagreed with the statement
that managing risk associated with uncertainty in the
market place is their responsibility which can be inferred
from the higher weighted mean scores of all the three
categories of farmers.

Therefore, it can be inferred that small and medium
farmers’ appetite for coping with the risk arising at market
place is highly limited as they produce in small quantities
and desperately in need of money to sustain their livelihood.

More than four-fifth of the total farmers agreed in
varying degrees as far as locking in prices, for all
commodities they produce rather than trying to take
advantage of possible price rallies in the future if given
the chance, is concerned. Only the large farmers (with
weighted mean scores of 22 somewhat agreeing) were
ready to wait for possible rise in the prices in the future
date. Off-farm employment was found favour among all
the categories of farmers as an important tool for
stabilizing their family income. More than two-thirds of
the small and medium farmers felt that indeed off-farm
employment is absolutely necessary. Growing
commodities which can be marketed through out the
year to manage risk appears to be at the low ladder of
farmers. More than half the total respondents disagreed
with this strategy. Only the large farmers favoured this
approach.

Only large farmers and few medium farmers agreed
to be the innovators in making use of new technology.
More than four-fifths of the small farmers were not the
first time users of the technology in their area, as the
land available and the other resources at their disposal,
both were limited for trying new technology. The belief
that marketing committees are the best way to provide
price stability is skewed towards agreement with the
proposition among farmers. Overwhelming number of
the small farmers believed in marketing through marketing
committees in comparison with large farmers.

Managing risk associated with unstable prices by
buying and selling throughout the year found less favor
among farmers except for large farmers. Marketing
through cooperatives as the best way to offset the risks
associated with the fluctuations in prices in open market,
found favour with small and medium farmers, as majority
of them agreed with the statement whereas large farmers
felt other way.

Majority of the large farmers agreed to making
use of marketing tools like production contracts,
commodity futures etc. in future to manage risk. But the

response of small and medium farmers was opposite to
large farmers as three-fourth of them disagreeing to
making use of new marketing tools.

From the above results, it can be inferred that risk
management arising in market is not considered as their
own responsibility by farmers. As the risks at market
place in not in their hand, farmers do not see it as their
own responsibility to manage market risks. So, it clearly
implies that market risks need to be minimized through
government intervention. Farmers expressed if given
chance, they would rather go for locking in prices rather
than waiting for benefit from speculative prices in future.
Large farmers were less in favour of this proposition.
This clearly shows that risks bearing capacity of small
and medium farmers was less and were ready to be on
safer side compared to large farmers.  Off-farm income
as strategy of stabilizing family income against the risks
of erratic income from farm was perceived to be more
effective by small and medium farmers than large
farmers. Large farmers with their sound resource base
were able to stabilize family income from farm income
alone which was not the case with small farmers. This
implies that as small and medium farmers are large in
number in India, creation of off-farm income generating
opportunities in rural areas is the need of the hour.
Producing commodities that can be marketed throughout
the year was found favour with the large farmers but not
with small and medium farmers. By this farmers can avoid
market risks of sudden slump in the market prices after
harvest. Since the small and medium farmers’ were less
endowed, they did not favour this management strategy.
It seems that large farmers were more innovative and
trying new technologies whenever come across. Only
large farmers were ready to take risks associated with
new technologies whereas others want to avoid the same.
Marketing through market produce committees and
farmers co-operatives was more favoured by small and
medium farmers than large farmers. Here also, it comes
to the front that risk bearing ability of small and medium
farmers is less and they favour to avoid it by transferring
the risk of price fluctuations to others.
CONCLUSIONS

It can be concluded that majority of farmers see
farming as way of life, wants to augment income from
other sources also, consider their ability as prime
responsible for success on farm, get less leisure time,
pessimistic about future of farming, wants more
governmental support to sustain their life and secure the
livelihood security. In conclusion, it can be said that small
and medium farmers were not in favour of expanding
farming operation, low in confidence to deal with the
changes, having low concern for cheaper imports, low
knowledge of government programs, consider research

Kummar and Siddayya: Assessing the farmers’ attitudes towards farming, changes in agriculture and risk management in agriculture
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best for agriculture, low interest in undergoing training
courses, favouring marketing through cooperatives and
no plan to make changes in marketing styles of agricultural
produce. The large farmers’ attitude towards the same
dimensions was varying in opposite direction except for
attitude towards research and development.

Managing risk associated with unstable prices by
buying and selling throughout was favoured by large
farmers. But small and medium farmers could not this
dimension of risk management due to obvious reasons.
Large farmers were also had more favourable attitude
towards using new marketing tools like production
contracts, commodity futures and options to manage risk
on farming compared to small and medium farmers. As

large farmers grow in large quantity and can store their
produce for months together waiting for higher price in
the usual practice have favourable attitude towards making
use of new marketing tools.
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ABSTRACTS
Meterological data on temperature and rainfall for the period of 30 years was analysed using statistical tools to see the
periodical deviation of climate. The impact of changing climate on mountain agriculture has been reviewed. Gradual
increase in minimum and maximum temperature was observed whereas magnitude of increase in maximum temperature is
more than minimum. There has not been steady increase in rainfall indicating higher variability. The increased temperature
and irregular rainfall pattern has resulted in occurrence of diseases/pest in mountain ecosystem having adverse effect on
agricultural production. Increase in temperature has opened revenue for introduction of new agro-biodiversity, whereas
negatively resulted in loss of existing diversity.

Keywords
Deviation, period, temperature rainfall

JEL Codes
Q54, Q55, Q58

INTRODUCTION
In recent decades, climate change is a real issue of

affecting almost all lives and activities on earth rather
than just limiting in theory (Sharma, 2009). Broadly, it is
defined as change in climatic parameters over time (Back
and Bretherton, 2005). It indicates climate change is more
than just a change in temperature, but a change in overall
weather which has led to increase in temperature, declined
and more unpredictable rainfall pattern, occurrence of
extreme weather events and higher severity of pest and
disease (Parry et al., 2007, Kotschi, 2007, Morton, 2007,
Brown and Funk, 2008, and Lobell et al., 2008).

Since 1880 to 2012, global average temperature has
hiked by 0.85°C (IPCC, 2013) and is projected to increase
2-4°C by 2100 (NCSU, 2013).Similarly, total precipitation
during the last 100 years has increased nearly by 2 per
cent (EPA, 2014). However, it was found that changing
behavior of climatic parameters is unequivocal across
the regions, though some places are getting more

precipitation than they used to get, while others are getting
less. Precipitation is expected to increase in higher latitudes
and decrease in areas closer to the Equator (EPA, 2014).

Projections made by the Intergovernmental Panel
on Climate Change (IPCC) Fourth Assessment Report
(IPCC, 2007) for South-Asia as a whole show that
warming is likely to be above the global mean. Rainfall in
the summer season is likely to increase and it is very
likely that there will be an increase in the frequency of
intense precipitation events in parts of South-Asia.
Extreme rainfall and winds associated with tropical
cyclones are also likely to increase (ABD, 2014).

Over the year, surface air temperature of Nepal is
increasing while rainfall has become more variable
(Shrestha et al., 1999). Climate change in no time has
become a major concern to both Nepal and Nepalese.
According to IPCC 2007, the temperature trend of Nepal
during 1906 to 2005 and 1956 to 2005 are high as
compared to global temperature rise of 0.74p  C and 0.13p
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C, respectively. Nepal has been ranked as the 14th most
vulnerable country to climate change worldwide (USAID,
2014). Climate change is responsible for erratic rainfall,
decreased water availbility and higher temperatures in
Nepal, resulting in lower crop production and increased
problems with disease and pests (USAID, 2013). It has
been noted that even 1 °C rise in temperature tends to
lower the yield by upto 10 per cent (Lobell et al., 2011).

Among plain, mid-hills and mountain regions of
Nepal, mountain regions are found more vulnerable to
climate change and its impact because both the warming
trend and its affect get magnified due to the rapid changes
in altitude even over small distances (Karki et al., 2009;
Pathak, 2010; Shrestha et al, 1999; Shrestha and Devkota
2010). Likewise, with the increase in temperature and
CO2, there is chance for shift of diseases and pests of
plain ecosystem to hills and mountains which may affect
higher altitude agricultural production (Malla, 2008;
Khanal, 2009; NAPA, 2010; Pokhrel, 2011; and Karki
2012).  More vulnerable and increasing effects of climate
change are being noted in higher altitude where the studies
have been conducted to analyze the trend on annual basis.
Thus, present study is a systematic attempt to analyze
the change in a periodical monthly basis.

The main objectives of this study are to analyze the
pattern and trend of change in monthly average
temperature and to study the changing rainfall pattern
over time in Jumla District. Furthermore, present study
attempted to review various literature to dig out the impact
of climate change on diversity and production of mountain
crops.
METHODOLOGY

Present study was conducted in Jumla district of
Nepal which has extended in an area of 254,365 ha and
has total population of 108,921 (CBS, 2011). The study
district is situated at a latitude of 18005’08" to 29016’31"
N and a longitude of 81005’10"E to 82011’00" E and at an
elevation of 915 m to 4679 m above sea level. Daily
weather data of Jumla district was collected from the
Department of Hydrology and Meteorology, Government
of Nepal, pertaining to the period of 1981-2010. The study
period (1981-2010) was divided into different period i.e.
Period-I (1981-1990), Period-II (1991-2000), Period-III
(2001-2010) and overall Period-IV (1981-2010).
Guhathakurta and Rajeevan (2006) used 10 year as one
period while studying trends in the rainfall pattern. Daily
data on each climatic parameters were averaged out on
monthly basis. Descriptive statistics such as mean,
standard deviation (SD), coefficient of variation (CV) etc.,
were estimated for each period. Further, independent two
samples t-test was employed to study the significant
between two sample mean. The data analysis has been
done by using SPSS. The methodology adopted under

this study has already been used by Upadhya and Grover
(2012) and Grover and Upadhya (2014). Furthermore,
various reports, publications, flyers, brochure and several
other literatures were reviewed to gather necessary
information on climate change and its impact in
agriculture.
RESULTS AND DISCUSSION
Period Wise Change in Temperature and Rainfall

There has been slight increase in both the minimum
and maximum temperatures in all the months of recent
years as compared to the base period resulting in increase
of minimum and maximum temperature at current decade
(Table 1). But when comparing the average rainfall of
current period with the base period there has not been
consistent pattern in the amount of rainfall in the current
period. Inconsistent pattern of rainfall has been
experienced, where there is higher rainfall intensity but
lesser no. of rainy days resulting in excessive dryness
during the drought (Sapkota et al., 2010).

Table 1: Periodical variation of rainfall, minimum and
maximum temperature over time
Parameters Period I Period II Period III
Min Temp (0 C) 4.68 4.57 5.24
Max Temp (0 C) 20.46 20.47 21.47
Total Rainfall (mm) 834.70 811.68 780.59

TEMPERATURE
 Minimum Temperature

Shift in the minimum temperature for the period of
30 years has been studied and presented in Table 2. Result
shows that the minimum temperature of Period-III is
distinctly above the Period-IV, and turned out significant
for the month of January (0.50C), February (0.560C),
March (0.60C), April (0.780C) and July (0.410C).  There
has also been slight increase in minimum temperature in
the period II as compared to Period-I but none of them
were found to be significant. Similarly, considerable
increase in mean minimum temperature of Period-III over
Period-II was observed indicating significant increment
only in the month of January (0.980C) and April (1.380C).

The deviation in minimum temperature of Period-
III clearly shows there has been increase in the minimum
temperature during this period but indicating the significant
increment only in the month of March, April and July
with the value of 0.67°C, 0.95°C and 0.56°C respectively.
It can be inferred that there has been consistent rise in
average minimum temperature throughout all months
during Period-III as compared to Period-I and II.

It has been found that the value of SD is lower in all
months in Period-III as compared to Period-I except for
the month of November and December (Table 3).
Likewise, the SD is minimum for all months in Period-
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III as compared to Period-IV except for the month of
September and December. It clearly indicates the increase
of minimum temperature in Period-III over Period-I and
IV is consistent for almost all months.

Table 3: De viation in monthly minimum ave rage
temperature in Jumla District, 1981-2010
Month Period I Period II Period III Period IV
January 0.97 1.34 0.81 1.11
February 1.18 2.24 0.99 1.57
March 0.76 2.08 0.53 1.35
April 0.86 1.44 0.76 1.18
May 1.28 1.64 1.26 1.43
June 1.67 1.61 0.91 1.42
July 0.34 1.64 0.32 1
August 0.43 0.46 0.33 0.41
September 1.06 0.94 1.03 1
October 1.08 2.16 0.74 1.43
November 0.71 0.93 0.88 0.84
December 0.8 0.74 1.02 0.86

assessing the deviation of maximum temperature of
Period-III over II, there has been increase in the
maximum temperature in all the months except for May.
Among the months where there has been increase in
temperature has increased significantly only in January,
February, March, August and December. The maximum
temperature in Period-III has increased as compared to
Period-I in all the months but increase is significant only
in March, April, July, August, September, October and
December with the magnitude of 1.51°C, 1.36°C, 0.86°C,
0.50°C, 1.08°C, 1.42°C and 1.12°C respectively.

The value of SD is lower across months in Period-
III as compared to period I except for months February,
April, June and October. Similarly, SD is minimum in all
months in Period-III as compared to period IV except
for January, February, June and September. This
indicates that the increase of maximum temperature in
Period-III over Period-I and IV is not so consistent.
Rainfall

Result shows that there is neither steady increase
nor the increased amount of rainfall is significant in
different months (Table 5). While looking monthly rainfall
of Period-III over Period-IV, rainfall in Period-III period
is lower than that of IV in the month of January, February,
March, July, September, October, November and
December. The deviation in rainfall of Period-II over
Period-I, it can be inferred that there is neither significant
nor continuous rise in the rainfall over the period except
for the month of January. The periodic variation of rainfall
in both Period-III over Period-II and Period-III over
Period-I shows increase in rainfall only in some of the
months but none of them is significant in both the periods.

While assessing the rainfall variation of Period-I,
three digit value has been observed in October (111.8 per
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Table 2: Periodical Deviation in monthly minimum average temperature
Month Difference (°C)

Period II over I Period III over II Period III over I Period III over IV
January -0.46NS 0.98* 0.52NS 0.50*

February -0.20NS 0.94NS 0.74NS 0.56*

March -0.44NS 1.10 NS 0.67** 0.60***

April -0.43NS 1.38** 0.95** 0.78***

May -0.08NS 0.96NS 0.88NS 0.61NS

June 0.35NS 0.39NS 0.74NS 0.39NS

July -0.10NS 0.66NS 0.56*** 0.41***

August 0.04NS 0.23NS 0.28NS 0.16NS

September 0.13NS 0.37NS 0.50NS 0.28NS

October -0.15NS 0.62NS 0.47NS 0.36NS

November 0.46NS -0.11NS 0.35NS 0.84NS

December -0.40NS 0.48NS 0.08NS 0.18NS

***, ** and * significant at 1, 5, 10 per cent level
NS: Non-significant.

Maximum Temperature
Assessment of periodical deviation of monthly

average maximum temperature for the period of 1981-
2010 brings out that the average maximum temperature
of III period is above the IV in all the month whereas it
came out significant in the month of March (1.110C),
April (0.850C), August (0.430C), October (0.650C),
November (0.930C) and December (0.740C) (Table 4).
Similarly, there has been slight increase in the maximum
temperature in the II period as compared to I in the month
of April, May, July, September, October, November and
December where increase in the maximum temperature
of July has been found significant at 5 per cent. While
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cent) and November (211.5 per cent) which indicates
higher variation. In case of Period-II and III period higher
variation has been found in October, November and
December. In Period-I period lowest value of variation in
Jumla was found in August (26.7 per cent) followed by
July (41.0 per cent). In Period-II period also, August has
the lowest variation (28.4 per cent) followed by July (37.5
per cent).  But in the case of Period-III, it has been found
that September (34.3 per cent) has got the minimum
variation followed by August (38.3 per cent).
Perception and Impact of climate change on diversity
and production of mountain crops

In this section, study synthesis information from
various studies on perception and impact of climate change
on diversity and production of mountain crops. Before
entering in the perception and impact on mountain region,
study presented people perception on climate change in

Nepal. Nepalese people have perceived increase
temperature, delay on onset of monsoon, great variability
in the amount of rainfall, increase in extreme hot days,
high intensity pattern in off monsoon season, increase in
precipitation and duration of post monsoon (Bhusal 2009,
Regmi et al., 2010, Tiwari et al 2010, Piya et al., 2012
and  Devkota 2014). Similarly, Meldrum et al., 2015
studied Jumla’s people perception on climate change and
reported that very few of the respondents were not aware
about the change. Majority of the respondents expressed
the experience of hotter days than as it used to be in the
past. People has experienced declining, unpredictable and
late onset of rainfall. Farmers said that there has been
decrease in the no. of rainy days but it rains more heavily
when it comes. With the increase in temperature and shift
in the rainfall pattern, farmers are now facing prolonged
drought than in the past which is ultimately affecting the

Table 4: Periodical Deviation in monthly maximum average temperature
Month Difference (°C)

Period II over I Period III over II Period III over I Period III over IV
January -0.79NS 1.90** 1.10NS 1.00NS

February -0.54NS 2.00** 1.46NS 1.15NS

March -0.30NS 1.82* 1.51* 1.11*

April 0.17NS 1.20NS 1.36** 0.85*

May 0.83NS -0.22NS 0.61NS 0.13NS

June -0.29NS 0.78NS 0.49NS 0.42NS

July 0.86** 0.002NS 0.86** 0.29NS

August -0.29NS 0.79*** 0.50** 0.43***

September 0.17NS 0.40NS 0.57NS 0.31NS

October 0.18NS 0.90NS 1.08** 0.65*

November 0.06NS 1.36*** 1.42** 0.93**

December 0.01NS 1.11NS 1.12* 0.74**

***, ** and * significant at 1, 5, 10 percent level
NS indicates Non-significant.

Table 5: Deviation in monthly maximum average temperature in Jumla District, 1981-2010
Month Period-I Period-II Period-III Period-IV
January 2.23 1.29 2.22 2.06
February 1.52 1.73 2.22 1.98
March 2.03 2.05 1.82 2.06
April 0.92 1.81 1.37 1.5
May 1.55 1.14 0.45 1.16
June 1.07 1.09 1.15 1.11
July 0.82 0.69 0.71 0.83
August 0.52 0.36 0.39 0.53
September 1.11 0.81 1.08 1.00
October 0.93 1.37 0.95 1.17
November 1.2 0.95 1.06 1.23
December 1.45 1.91 0.98 1.54



431

agricultural production. With the changing temperature,
declining and unpredictable nature of rainfall, new pests
and disease are evolving in recent years (Meldrum et al.
2015).

In order to cope with the effects of changing climate,
people are now looking for different way outs that include
switching to other crops and even varieties of same crops
(Meldrum et al., 2015). So climate change has impact
both ways positive and negative in agricultural biodiversity
and production of local mountain crops which are the
source of food for the people residing in mountains.
Positive in the sense that people are introducing new
varieties to cope up with the changing environment inorder
to increase agricultural production for the sake of food
security by replacing the old ones which are local and
giving low yield which is creating a risk of genetic erosion
is a negative impact.

DISCUSSION
Meteorological data for the period between 1981

and 2010 of Jumla district were collected from
Department of Hydrology and Meteorology, Government
of Nepal. To study climate trend and variation, the data
was divided into different time period of 10 year periods.
Analysis of monthly maximum, monthly minimum
temperatures and monthly rainfall were studied and
described separately.

Present study brings out that minimum temperature
in recent decade has increased at different level across
12 months where as it comes out to be significant from
January to July only which is corroborated with the
findings of the previous researchers who have found that
monthly minimum temperature has been increased
significantly during the winter season (Upadhya and
Grover 2012 and Hasan and Rahman 2013).
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Table 6 Periodical Deviation in monthly rainfall in Jumla District, 1981-2010
Month Difference (mm)

Period II over I Period III over II Period III over I Period III over IV
January 19.9** -16.1NS 3.8NS -4.08NS

February -4.6NS -1.6NS -6.2NS -2.61NS

March -7.9NS -13.5NS -21.4NS -11.64NS

April -8.9NS 6.7NS -2.2NS 1.48NS

May -16.8NS 17.0NS 0.2NS 5.73NS

June 15.9NS -4.8NS 11.0NS 2.08NS

July -25.3NS 1.8NS -23.5NS -7.23NS

August 18.4NS 11.0NS 29.4NS 13.45NS

September 3.4NS -12.5NS -9.2NS -7.23NS

October -16.3NS 0.4NS -15.9NS -5.17NS

November 10.9NS -11.2NS -0.3NS -3.85NS

December -11.6NS -8.2NS -19.8NS -9.33***

***, ** and * significant at 1, 5, 10 percent level
NS indicates Non-significant.

Table 7: Variation in Monthly Rainfall in Jumla District, 1981-2010
Month Variation in Monthly Rainfall (Coefficient of Variation %)

I (1981-1990) II (1991-2000) III (2000-2010) IV (1981-2010)
January 81.2 60.5 97.5 80.5
February 97.3 78.8 71.9 82.3
March 79.9 93.9 79.9 84.9
April 56.5 63.8 63.8 59.8
May 63.9 54.3 39.8 53.9
June 53.2 53.8 90.2 67.2
July 41 37.5 41.1 39.2
August 26.7 28.4 38.3 31.9
September 51.7 44.1 34.3 43.2
October 111.8 119.5 159.8 126.5
November 211.5 146 156.1 176.7
December 87.7 238.4 121.4 162.7
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A high value of standard deviation in monthly
minimum average temperature  is because of abrupt
change in the temperature during 2000 which is also
resemble with the study carried out by Kafle (2014). His
results shows that the average temperature of Jumla was
found to be between 12°C to 13°C except for year 2000
which has got the lowest temperature and after 2001 the
temperature has got increasing trend.

Like minimum temperature, maximum temperature
has also increased in recent decade but at various levels
across 12 months where it comes out to be significant
during March, April, August, October, November and
December. A study carried out by Hasan and Rahman
(2013) found positive and increasing trend of monthly
maximum temperature at the rate of 0.5°C/year where
maximum increase was observed in the month of
November at the rate of 2.05°C per year.

This study also found that though both maximum
and minimum temperature of Jumla are increasing,
maximum temperature has increased at higher rate or
magnitude as compared to minimum temperature.
Though maximum temperature has increased, it has more
value of standard deviation at recent decade which is
similar to the study carried out by Kattel and Yao (2013)
where they found that maximum temperature has
increased with higher magnitude and minimum
temperature shows large variability like positive, negative
or no change. But in a study carried out by Krishna (2014)
in Saudi Arabia, Makokha and Shisanya (2010) in Kenya
found that the minimum temperature was generally found
to be increased at a higher rate compared to the maximum
temperature.

There was neither continuous increase nor any
pattern in the rainfall over the time period. Rainfall of
majority of the months shows negative magnitude
indicating there has been decrease in the intensity of the
rainfall leading to more drought condition which is similar
to the study done by Lamichhane and Awasthi (2009),
where they found uncertain pattern and high fluctuation
in the annual rainfall increasing the dry periods. And
another study carried out by Timilsina (2015) found that
there has been decrease in the rate of precipitation during
all the seasons over decades.
CONCLUSIONS

Present study found increase of both minimum and
maximum average monthly temperature in the recent
decade. The magnitude of increase of maximum
temperature is higher than that of minimum temperature.
No any smooth pattern and continuous rise was seen in
the rainfall pattern of study site. Rainfall of majority of
the months at recent decade showed negative magnitude
which depicts that there has been decrease in the intensity

of the rain increasing prolonged drought in Jumla.
This attempt brings out that there is rise in both

maximum and minimum temperature across different
months. Increase in temperature might have two effect
on crop performance. Positive, with the rise in
temperature there might be increase in the possibility of
introducing new and diverse crop varieties in the new
domain of higher altitude. Negative, with rise in
temperature existing crop in the higher altitude might not
be able to adapt and provide the optimum level of yield
that it should have because every single crop has got
certain different climatic requirement suitable for its
proper growth and development. This will create a threat
of loosing the existing genetic diversity from that place.

Findings of this study has created a further scope
to make a study and analysis of weekly data. There are
certain critical stages in the crop cycle of different crops,
an abrupt change in the climatic condition during this
period may adversely affect the growth and development
which may decrease the crop yield and the level of
variation in weeks’ time can be known by doing the
analysis and study of the weekly data.

Another scope that has been seen after making an
attempt of this study is that the combined impact of the
climate change along with technological inputs that has
been used in the production of the crop which is also the
vital component to be considered. Similarly, present
findings could be utilized to identify the climate analogues
sites of Jumla. This would help to assess the possibility
of material exchange between the Jumla and analogues
sites in future days.
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ABSTRACT
Media is regarded as the fourth estate of democracy by the scholars. Media have a social responsibility of promoting
agriculture which is the backbone of economy. In India, considerable progress has been achieved in the field of agriculture
in the post-independence era. But, there are limited opportunities for the development of organic farming due to constraints,
pressures and compulsions, liberalization of economy and commercialization of agriculture. The agricultural universities,
technical institutions, organic farmers’ associations and non-government organizations have explored new possibilities
of promoting organic farming in the country and making it economically viable through consistent research and
development activities. The main objectives of this study were to identify the preferences of mass media by the organic
paddy farmers in receiving agricultural information and to explore the relationship between characteristics of the
farmers and mass media exposure. The findings revealed that 48.67 percent, 36.67 percent and 14.67 percent of the
respondents had medium, low and high mass media exposure, respectively. Television was found to have more uses
followed by newspaper, magazine, kisan call centre, workshop/training, radio and internet respectively by the farmers.
The findings revealed that education, land holding, innovativeness, cosmopoliteness and knowledge had significant
positive relationship with the mass media exposure.

KeyWords
Mass media, Organic paddy farming, television, newspaper, radio
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INTRODUCTION
The mass media is the mean of communication or

instrument or apparatus through which messages are
transmitted towards relatively large, heterogeneous and
anonymous audience within a shorter time. A
breakthrough in any field of agriculture is not possible
without an effective communication support to
disseminate the research findings. Speedy dissemination
of agricultural information and technological knowhow
to the farmers is essential for bridging the gap between
the agricultural scientists and the farmers. The mass media
with their tremendous speedy range and force of impact
offer the greatest possibility for effective communication
of agricultural technology. Farmers desire to obtain
knowledge, particularly in the field of agriculture to
improve their socio-economic conditions through the
improvement in farming. Diffusion of proper knowledge
on modem agriculture among the rural people demands

effective communication system. In addition immediate
and effectiveness are also valuable dimensions for
communication of technological messages. This suggest
that the flow of information should be as fast as possible,
understandable, well interpreted, accepted and liked by
the users. It may also happen that the technologies which
are being developed do not reach to the users effectively.
The department of agriculture, government and non
government organizations are working in the field in
transferring information from a research system (source
of technology) through an extension system (interpreter
and dissemination of technology) to the client system
(users of technology). In most of the cases, the
effectiveness of extension educational programmes
depends to a large extent on the proper selection and use
of the communication media.

Mass media show better result to create awareness
and increase knowledge, attitude and practices level.
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Mass Media is an important component. Mass Media
has been defined as ‘means of communication designed
to reach and influence very large numbers of people’
(Encyclopaedia Britannicca, 1980). Defleur and Ball-
Rokeach(1996) defines mass communication as a
technology which helps a message to be transmitted
among a large number of people at the same time. It
includes newspapers, magazines, television, radio, cinema
and the now ubiquitous internet. Various theories have
been floated about the study of mass communications.
The role of appropriate farm information package, its
dissemination and access to farming community are of
paramount importance for agricultural development. It
can be achieved through effective utilization of various
media and channels.

We are living in a knowledge driven world where
knowledge is the ultimate power. Over the decade mass
media have played a pivotal role in imparting public
knowledge in various fields to the common man. Among
the mass media, television and radio have been considered
as the best cultural and education media, largely due to
their wide and vast range of viewers (Tancard and Verner,
2005). Efficacy of these diverse tool and methods of
communication have been tested by many researchers
and educators (Nazari and Hasbullah, 2010). The existing
infrastructure is being utilized to produce and transmit
programmes covering a wide spectrum of topics in
agriculture and allied field for bringing the latest
information and knowledge to the farming community.
Farmers’ access to need based information facilitates them
in taking informed decisions for the adoption of
technologies and farm practices. Therefore, a number of
communication media and channels including farm
television programmes play a very critical role in providing
timely information for knowledge intensive farming.

In mass media mechanisms TV, news papers,
research publications and radio plays a vital role in
disseminating agricultural information (Muhammad, 2006)
but the on time feedback cannot be generated through
mass media (Muhammad, 2005).In order to expedite the
process of technology transfer the donor agencies now
give more emphasis on mass contact media (Amur, 1994)
which can develop a considerable acquaintance with
ultimate users very rapidly. So it is clear from the above
that farmers are the key elements in the process of transfer
of technology and their opinion for media or message
selection need to be known. It is quiet logical to say that
message can exist in different channels, however the
choice of channels often is an important factor for a client.
Considering the above facts the researcher felt a thrust
to conduct a study with the hope to identify the use of
mass media by the farmers in receiving information on
organic paddy. The present study was undertaken with

the following objectives:
i. to identify the preferences of mass media by the

organic paddy farmers, and
ii. to explore the relationship between characteristics

of the farmers and mass media exposure
MATERIALAND METHOD

Three districts from Haryana viz., Kaithal, Karnal
and Kurukshetra were purposively selected since these
districts have maximum area as well as production of
rice. Siwan, Karnal and Pehowa blocks were randomly
selected from Kaithal, Karnal and Kurukshetra districts,
respectively. From each selected block two villages were
selected randomly. The six villages namely Siwan and
Kangthali from Siwan block, Kachchwa and Kunjpura
from Karnal block, Seonsar and Kamoda from the Pehowa
block were selected randomly. A total number of 150
farmer respondents (25 from each village) were selected.
The data were collected through personal interview
technique using a pretested well-structured interview
schedule.

Mass media exposure refers to the frequency of
using different media viz., radio, television, newspaper,
farm magazine by the farmers to gain knowledge about
organic paddy farming. Different mass media were listed
and respondents were asked to how often they used these
mass media. The scoring pattern adopted was on the
reading habit of the respondents in respect of literature
considered in the study as well as listening habit in case
of radio and listening and viewing habit of television. A
score of 3, 2 and 1 was given to daily, often and sometimes
response and the scores obtained by the respondents for
all the questions in the schedule were summed in order
to arrive at total weighted and weighted mean scores.
The equidistant method of classification was used to
categorize the respondents into low, medium and high
level of categories. The different mass media were ranked
based on weighted mean score.
RESULTSAND DISCUSSION
Mass media Exposure Level

It is apparent from Table 1 that nearly half of the
respondents (48.67 per cent) of the organic paddy farmers
were placed under medium mass media exposure and
more than one-third i.e. 36.67 per cent of the respondents
havelowmass media exposure, followed by 14.67 per cent
of the respondents under the high category of mass media
exposure.
Table 1: Mass media exposure level

Farmers (n=150)
Mean Score Category Frequency Percentage

5.93

Low (< 7) 55 36.67

Medium (7-10) 73 48.67

High (> 10) 22 14.67
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The findings of Benal et al. (2010) and Uddin (2007)
are in consonance who confirmed the medium mass
media exposure.
Mass Media Useby Organic Paddy Farmers

This comprised of different types of media used by
the farmers and the extent of their utilization for obtaining
agricultural information. Dissemination of information
among masses may play an important role in view of its
larger area coverage. The role of media in disseminating
information has become increasingly more important.
This information is useful in determining the media
channels to use in disseminating information appropriate
for target audiences. The results presented in Table 2
pertaining to mass media exposure by the farmers clearly
indicated that television and newspaper were highly used
for obtaining information, while magazine, kisan call centre
and workshop/training were the moderately used mass
media, whereas the least used sources were radio and
internet. Most of the respondents of the study area
possessed television and but most of them have not radio.
Television is not only use for receiving agricultural
information but also a source of entertainment rather than
radio.

Television being the first choice get substantial
support that majority still relied on television as a source
of information and is watched by cent per cent of the
organic farmers (Baker, 2012). However, these findings
are contradictory to findings of Jana (2000) who reported
that only 9 per cent of paddy growers in West Bengal
had high level of exposure to mass media like television
and this may be possible because of the television being
an expensive item to be purchased by the farmers of
West Bengal and thus it might have become out of reach
and non-approachable for them. Sauquet (1990) based
on the experience of Brazilian extension service reported

Table 2: Mass media use by organic paddy farmers
      (n=150)

Mass media Used Utilisation frequency Total weighted score Weighted mean score Rank order
Daily Often Some times

Radio 57
(38.00)

14
(24.56)

25
(43.86)

18
(31.58)

110 0.73 VI

Newspaper 127
(84.67)

67
(52.76)

44
(34.65)

16
(12.60)

305 2.03 II

Television 129
(86.00)

77
(59.69)

35
(27.13)

17
(13.18)

318 2.12 I

Workshop/training 88
(58.67)

0 12
(13.64)

76
(86.36)

100 0.67 V

Magazine 97
(64.67)

0 17
(17.53)

80
(82.47)

114 0.76 III

Kisan Call Centre 91
(60.67)

0 22
(24.18)

69
(75.82)

113 0.75 IV

Internet 38
(25.33)

0 9
(23.68)

29
(76.32)

47 0.31 VII

Figures in parentheses are percentage

that television plays an important role, where in agricultural
programme is watched by millions of farmers. Van den
Ban and Hawkins (1988) reported that in industrialization
countries people spend more time with television than
printed word. Radio is most important mass medium for
farmers of less industrialization countries. Sinha (1995)
in a study on mass media and rural development found
that television has a very positive role to play in village
development. Mekabutra (1985) conducted a study in
Thailand and reported that among the mass media that
offered more knowledge in agriculture was television and
newspaper respectively.

With the spread of literacy and awareness in rural
Haryana, Hindi dailies have become the potent meansof
communicating information to the masses. Singh and
Singh (2014) reported that as high as 65.00 per cent of
the respondents read and subscribe the newspaper from
last four years Newspaper is an enduring and very popular
print media in rural areas because it can be read and re-
read at convenience, thus allowing better understanding
of mass contents. In essence, the newspaper is a potent
and fundamental tool for technology transfer.

The farm magazine is one of the important media to
disseminate agricultural information to thefarming
community with the main aim to disseminate and to
popularize the scientific methods of agriculture in farming
community. There was hardly any research work carried
out in past to measure the impact of farm magazine in
terms of gain in knowledge of agriculture technology on
subscriber farmers (Patel and Shekhawat, 2014).
Moreover, farm magazine is playing an important role in
increasing the knowledge regarding agriculture
technology. By reading the articles, naturally it is expected
that farmers may be motivated to adoptthe agriculture
technology on their farm. In the farm magazine, the

Bhatia et al.: Mass media exposure of organic paddy farmers of Haryana
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information of agriculture technology is publishedas per
the time and need of the farmers. It was necessary asa
very few scientific and systematic efforts have been made
in the past by researchers in this direction.

As far as use of radio is concerned, Van Den Ban
and Hawkins (1988) indirectly supported as they stated
that radio is most important mass medium for farmers of
less industrialization countries. However Nwachukwu
(2010), Ram et al.(2010), and Agwu et al. (2008)
asserted radio as a useful source of information on organic
agricultural technologies. In other words it is expected
that majority will benefit from the radio broadcast and
will be well informed on organic technologies.

With regard to internet use, Varma et al. (2011)
observed the same results that only one fifth of the
farmers search online for their problems.

Farmers seek information from trainings,
conferences, exhibitions, campaigns, bulletins, seminars,
radio, television, newspaper, internet, research-stations
and other relevant sources for increasing agricultural
production. It is emphasized that campaigning should be
done through mass media for rapid intensification of
organic cultivation.
Correlation Analysis

The independent variables of the study were age,
education, land holding, herd size, extension participation,
innovativeness, attitude towards improved technology,
cosmopoliteness, risk preference and knowledge score.
Each of the characteristics of the farmers constituted
independent variables while use of mass media by the
farmers in receiving organic paddy farming practices
information was the dependent variable in this study.

The purpose of the section is to examine the
relationship of each of the independent variables with the
dependent variable. The coefficient of correlation (r) was
computed to determine the relationship between two
variables concerned (Table 3).
Age and Mass Media Exposure

The computed value of correlation was found to be
-0.094 as shown in Table 3. The relation showed a negative
trend and the computed value of r (-0.094) was found to
be smaller than tabulated value (r = 0.196) at 0.05 level
of probability. It means non significant and negative
relationship of age with mass media. Similar findings were
revealed by Uddin (2007). Thus, this study bear a
consistency in the findings with that of present one.
Education and Mass Media Exposure

The computed value of correlation was found to be
0.365 as shown in Table 3. The relationship showed a
positive trend and the computed value of r (0.365) was
found to be greater than tabulated value (r = 0.256) at
0.01 level of probability. This indicates that the higher is
the level of the education of a person the more would be

the extent of use of mass media. Education enables
individuals to gain knowledge and thus increase their
power of understanding, consequently their outlook is
broadened and horizon of knowledge is expanded. The
educated person used to have frequent contact with mass
media which increase their power of understanding
compared to the individuals with less educational
background. Similar findings were also found by Uddin
(2007), Islam (2005), and Nuruzzaman (2003). Thus all
of the studies bear a consistency in the findings with that
of present one.
Land Holding and Mass Media Exposure

The computed value of correlation was found to be
0.298 as shown in Table 3. The relationship showed a
positive and highly significant relationship between land
holding and mass media exposure. This indicates that
land holding and mass media exposure in receiving
agricultural information on organic paddy farming are
dependent to each other. Bhuiyan (1998) study bears a
consistency in the findings with that of present one.
Innovativeness and Mass Media Exposure

The computed value of correlation was found to be
0.202 as shown in Table 3. The research concluded that
the innovativeness of the respondents had significant
positive relationship with mass media exposure. This
indicated that with the increase of innovativeness, there
was an increase in the use of mass media. Similar results
were found by Hossain (1996).
Cosmopoliteness and Mass Media Exposure

The computed value of correlation was found to be
0.244 as shown in Table 3. Cosmopoliteness of the
respondents had significant positive relationship with mass
media exposure. A cosmopolite person communicates
with different external sources. He used to visit important
places. This helps to be exposed to different media. In
fact, use of mass media and cosmopoliteness are closely

Table 3: Coefficient of correlation between farmers'
characteristics and mass media exposure

(n= 150)
Variable  Mass media exposure
Age -0.094NS

Education 0.365**

Land holding 0.298**

Herd Size 0.049NS

Extension participation 0.112NS

Innovativeness 0.202*

Attitude towards improved technology 0.041NS

Cosmopoliteness 0.244*

Risk preference -0.160NS

Knowledge 0.198*

** and * significant at  1 and  5 percent level
NS: Non-significant.
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related with one another. Similar findings were found by
Latif (1974). From the above findings it may be concluded
that cosmopoliteness of the farmer help to concern them
about the farm environment. They also get information
and gain knowledge related to their farm practices.
Cosmopoliteness also helps the farmers to know the
various modern technologies about the farm practices.
Knowledge and Mass Media Exposure

The computed value of correlation was found to be
0.198 as shown in Table 3. A significant relationship was
found between mass media exposure and knowledge level
of respondents at 1 per cent of probability, indicating
that higher the mass media exposure more will be the
possession of knowledge regarding organic paddy farming
practices. It means that with the increase of the level of
knowledge of the farmers, use of mass media in receiving
organic paddy information is also increased. The
knowledge help to develop educational resources in order
to communicate effectively with farmers besides
identifying the information needs of farmers (Ram et al.
2003). Advancement of technology and communication
process belongs to the same phenomenon, technology
must reach to the people through right media in quickest
possible time. The mass media channels can be used for
accelerating dissemination of information and regarding
various aspects of agricultural and rural development.
The findings are in conformity with the results of
Doddamani et al. (2011) and Ranganathababu (2001) and
contradictory to the findings found by Anisuzzaman
(2003).

Further correlation analysis revealed that the
variables viz., herd size, extension participation, attitude
and risk preference were found to have non significant
association with mass media exposure.
CONCLUSIONS

Mass media are the proven channels for quick
dissemination of information to a widely dispersed and
large number of people in a shorter period. Mass media
contact enhances the ability of farmers to get more
information about atechnology or innovation and in turn
widens the mental horizon of the farmers to accept and
adopt the practices. In the present study majority of the
respondents possessed mass media channels like
television (86.00 per cent) and newspaper (84.67 per
cent) helping the respondents to gain information.

The subject of organic farming is widely debated
across the globe. The stakeholders of organic farming
have realized that media intervention for organic farming
is very crucial in modern times. Scholars have stated
that communications media have not played a notable
role in the promotion of organic farming since the media
owners were not committed to the development of
organic farming. The media professionals are also required

to assume the role of angel guardians of sustainable
development in modern society. Media support
considerably helps the farmers to adopt healthy and best
organic paddy farming practices and become self-
sufficient members of the civil society. The media
institutions are rightly regarded as the voice of the people
and instruments of development in modern society. The
media institutions are also required to sensitize the various
stakeholders of organic farming on the ways and means
of promoting organic farming in a developing country
like India.
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to 2011). The ACGR of area under tomatoes in India
during this period was 5.60 whereas the ACGR of
production and yield of tomatoes in India during the same
period was 8.08 and 2.34 respectively.

It was noticed that tomato area in Chikmagalore
District Karnataka state increasing from 2011 to 2014
and productivity almost same that is, 22 tonne per ha
(Table 2).

INTRODUCTION
Tomato (Lycopersicon escul entum Mill.) is one of

the most important vegetables worldwide. World tomato
production in 2001 was about 105 million tons of fresh
fruit from an estimated 3.9 million hectares. Tomato is
the most widely grown solanaceous vegetable crop and
popular for its high pro-vitamin A and vitamin C contents
and has rank diet.

Tomato is the second most important vegetable crop
grown in India, next only to potato. It is grown in about
5.94 lakh hectare in India. It is mainly grown in Karnataka,
Andhra Pradesh, Tamilnadu, Kerala, West Bengal,
Northern Plains, Hills of Himachal Pradesh and UP, Assam,
Maharashtra, Gujarat etc. However, the productivity is
very low in India at 16.6 t per ha. There has been a rising
trend in terms of area (000, ha), production (000’t) and
yield (t per ha) of tomatoes in India in the period of 2002-
11. Table 1 shows the statistics regarding area, production
and yield of tomatoes from the year 2002 to the year
2011.

The perusal of Table 1  revealed the annual compound
growth rates (ACGR) of area, production and yield of
tomatoes in India for the time period of ten years (2002
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Table 1: Area, production and yield of tomatoes in India
from 2002 to 2011
Year Area

 (000' ha)
Production

(000' t)
Yield

 (t per ha)
2002 458 7462 16
2003 479 7616 16
2004 503 8126 16
2005 503 8825 17
2006 546 9820 18
2007 596 10055 17
2008 566 10303 18
2009 599 11149 19
2010 634 12433 19
2011 865 16826 19
AGGR (%) 5.60 8.08 2.34
Source: www.faostat.fao.org
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The problems tomato farmers are classified into
two stages viz. pre-harvest and post-harvest. The tomato
farmers faced pre-harvest problem like high cost of pre-
cultivation, lack of technical knowledge, scarcity of
labour, pest and diseases, lack of adequate credit facility,
scarcity of water, load shading of electricity, timely non-
availability of inputs etc. in the process of production of
tomato. The tomato producers in the study area expressed
post-harvest marketing problems like involvement of
intermediaries, lack of storage facilities, and inadequacy
of transportation, absence of grading and standardization,
price fluctuation, absence of regulated marketing system
and market intelligence in the process of marketing of
tomato. Following are marketing channels of tomato
farmers in Karnataka:
Channel-I: Farmers-Regulated markets -CA/Forwarder-
                    Wholesaler-Retailer-Consumer
Channel-II: Producer-Commission agent/ Wholesaler (local
                       market)-Retailer-Consumer
Channel-III: Producer-Commission agent-Wholesaler
                         (distant market)-Retailer-Consumer
Channel-IV: Farmer-Village level traders-Wholesaler at
                       distant markets

The longer-term information on market trends
(referred to here as “market intelligence”) required to make
future plans for the farm. Market intelligence is crucial
for farmers to sustain in agriculture. Advance indication
of prices help farmers in making better decision for their
land utilisation. Market information is an important
facilitating function in the agriculture marketing system.
It facilitates marketing decisions, regulates the competitive
market process and simplifies marketing mechanisms.
Market information is a means of increasing the efficiency
of marketing system and promoting improved price
formation. It is crucial to the farmers to make informed
decisions about what to grow, when to harvest, to which
market produce should be sent and whether or not to
store it. Improved information should enable traders to
move produce profitably from a surplus to a deficit market
and to make decisions about the viability of carrying out
storage where technically possible (Amrutha, 2009).
Nickels (1978) in his book on the Principles of Marketing
has stated that information is one key to increase marketing

success for everyone. A market information system is an
important tool used by modern management to aid in
problem solving and decision making. Market Information
System is a process of gathering, processing, storing and
using information to make better marketing decisions and
to improve marketing exchange (Amrutha, 2009).
Subrahmanyam and Mruthyunjaya (1978) based on their
study on marketing of fruits and vegetables in Bangalore
suggested for proper dissemination of market intelligence
and information through all possible means of
communication, for improving the marketing efficiency
of fruits and vegetables. Kashyap and Raut, (2006) in
their paper suggested that, marketers need to design
creative solutions like e-marketing to overcome challenges
typical of the rural environment such as physical
distribution, channel management promotion and
communication.
Lack of Proper and Latest Market  Information

Non availability of sufficient market information also
affects operational efficiency of the markets. Farmers do
not have latest information about the market prices of
tomato, changes in the demand and prospective prices of
tomato etc. Thus they miss the opportunities to sell their
produce at the right time and right place, so as to obtain
the most remunerative price and they do not get proper
margins. In this backdrop, this study has aimed to
investigate market intelligence knowledge of tomato
farmers and its association with their personal and socio-
economic traits were taken up.
METHODOLOGY

The present study was conducted in four villages of
kadur and chikmagalore talukas of chickmagalore district
of Karnataka state during June 2014 to April 2015 and
study site classified under central dry zone, lies between
12 54’ and 13 53’ North latitude and 75 04’ and 76 21’
East longitudes receives annual rainfall of about 1925 mm
with maximum temperature of 31 C and minimum of 14
C.The random sampling technique with purposive
selection was employed to select 80 tomato growers.
There were three categories based on their land holdings.
Thus 52 small farmers (1-2 Ha), 19 medium farmers (2-
5 Ha) and 9 large farmers (5 ha above) (74 were Male &
06 were female) were taken as respondents. The data
was collected through personal interview and was analyzed
by using suitable statistical techniques.

Rogers (2003) defined adoption is the decision to
make full use of innovation as the best course of action
available. Adoption in the present investigation was
operationally defined as degree of actual use of marketing
intelligence thro regulated markets, marketing department,
radio, television, internet etc by the tomato growers. A
score of one was assigned to correct answer and ‘zero’

Table 2: Area, production and yie ld of tomatoes in
Chikmagalore district Karnataka.
Year Area

(ha)
Production

(tonne)
Yield

(tonne per t)
2011 1632 38500 23.59
2012 1835 40954 22.31
2013 1893 42027 22.2
2014 2833 63742 22.5
Source: Karnataka State Department of Horticulture
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for incorrect answer. On the basis of the score obtained,
the respondents were categorized into three categories.

100
scoreadoptionobtainableMaximum

scoreadoptionobtainedActualIndexAdoption

The respondents were then categorized as indicated
below:

respondents (47.50 percent) were under middle age
category followed by young age (31.25 percent) and old
age (21.25 percent) categories. Among categories majority
(57.90 percent) were middle age group. Among the
groups, 46.15 percent of small farmers, 57.90 percent
of medium farmers and 47.50 percent of big farmers
were under middle age category, while small (36.53
percent), medium (21.05 percent) farmers and 31.25
percent of big farmers were under young age category.
The remaining 17.32 percent of small farmers, 21.05
percent of medium farmers and 21.25 percent of big
farmers were under old age category.
Education; It is clear from the Table 5  that majority
(32.70 percent) of small farmers, 21.05 percent of
medium farmers and 22.22 percent of big farmers were
educated up to primary school. The results revealed that
36.92, 15.70 and 22.22 percent of small, medium and
big farmers were illiterates, Only 3.85 percent of small
farmers, 10.52 percent of medium farmers and 11.11
percent of big farmers were educated up to Higher
secondary school. However, glance at sample as a whole
indicate that majority of respondents (28.75 percent )were
education up to primary school followed by
Illiterate,education up to middle school, high school,
higher secondary school with 26.11, 8.2, percent
respectively.
Occupation; The results from Table 6 indicated from
pooled data that majority (63.75 percent) of the
respondents were dependent only on Farming
(Agriculture, Horticulture). Whereas, 28.75 percent of
respondents were practicing agricultural and subsidiary
enterprises like dairy, poultry and only 7.50 per cent of
respondents were practicing agricultural and subsidiary
enterprises in addition to other sources of income like
business.

Classification of markets on basis of marteinh level
Marketing intelligence level Index range
Low up to 33.33
Medium 33.34 to 66.66
High Above 66.66

RESULTSAND DISCUSSION
Personal, Socio-economic and Psychological
Characteristics of Farmers
Land Holding: For the study purpose, respondents were
categorized into three groups based on their land holding
and their distribution and as per Table 3 indicates 65
percent were small farmers holding 1 to 5 acre of land,
23.75 percent were medium farmers holding 5 to 12.50
acre of land and 11.25 percent were big farmers who
holds more than 12.50 acre of land.
Age: It is apparent from Table 4 that majority of the

Table 4: Distribution of respondents according to their age
(Years)

Category Small farmers Medium farmers Big farmers Total
Frequency Percent Frequency Percent Frequency Percent Frequency Percent

Young age (<35) 19 36.53 4 21.05 2 22.22 25 31.25
Middle age(36-50) 24 46.15 11 57.9 3 33.33 38 47.5
Old age (>50) 9 17.32 4 21.05 4 44.45 17 21.25
Total 52 100 19 100 9 100 80 100

Table 5: Distribution of respondents according to their education
Category Small farmers Medium farmers Big farmers Total

Frequency Percent Frequency Percent Frequency Percent Frequency Percent
Illiterate 14 26.92 3 15.7 2 22.22 19 23.75
Primary school 17 32.7 4 21.05 2 22.22 23 28.75
Middle school 11 21.11 6 31.57 2 22.22 19 23.75
High School 8 15.4 4 21.05 2 22.22 14 17.5
Higher secondary school 2 3.85 2 10.52 1 11.11 5 6.25
Total 52 100 19 100 9 100 80 100

Kumara et al.: Study on the market intelligence knowledge among tomato farmers of Karnataka

Table 3: Distribution of respondents according to their
land holding
Category Frequency Percent
Small farmers (1-2 ha) 52 65
Medium farmers (2-5 ha) 19 23.75
Big farmers (>5ha) 9 11.25
Total 80 100
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Social participation; The findings from table 05 showed
that majority (75 percent) of the respondents had low
social participation, followed by medium (19 percent) and
high (6 percent) social participation, respectively. Among
the categories, majority (78.82 percent) of small farmers,
66.66 percent of medium farmers had low social
participation. Whereas, 16.47 percent of small farmers,
25 percent of the medium farmers and 66.67 percent of
big farmers had medium social participation. And only
4.71 percent of small farmers, 8.34 percent of medium
farmers and 33.34 percent of big farmers had high social
participation.
Mass media participation: It is evident from the Table
7 that majority of small farmers (41.17 percent), medium

farmers (41.66 percent) and big farmers (33.33 percent)
had medium mass media participation. Whereas, equal
per cent (30.60 percent, 33.34 percent and 33.33 percent)
of small, medium and big farmers had low mass media
participation. The remaining 28.23 percent of small
farmers, 25.00 percent of medium farmers and 33.34
percent of big farmers had high social participation. The
results from pooled data indicated that majority (41
percent) of the respondents belonged to medium mass
media participation category. Whereas, 31 and 28 percent
of farmers belonged to low and high mass media
participation categories, respectively.
Extension participation: It is quite clear from the table
05 that majority (46 percent) of the respondents belonged
to low extension participation category followed by
medium (34 percent) and high (20 percent) extension
participation categories, respectively. Among the groups,
majority (66.67 percent) of big farmers, 48.24 percent
of small farmers and 25 percent of medium farmers had
low extension participation. While 32.94 percent of small
farmers, 41.66 percent of medium farmers and 33.34
percent of big farmers had medium extension participation.
Whereas, 18.82 percent of small, 33.34 percent of medium
farmers had high extension participation.
Market intelligence of tomato farmers: It was
apparent from Table 8 that majority (61.53 percent) of
the small farmers, 57.90 percent of medium farmers, and
22.22 percent of big farmers had low level of marketing
intelligence. Whereas, 33.33 percent of big farmers,
followed by 32.70 percent of small farmers and 31.57
percent of medium farmers had medium level of
marketing intelligence, while 44.45 percent of big farmers,
10.53 percent of medium farmers and 5.77 percent of
small farmers had high level marketing intelligence and
earned 24.13 percent more price in the market. A glance

Table 6: Distribution of respondents according to their occupation
Category Small farmers Medium farmers Big farmers Total

Frequency Percent Frequency Percent Frequency Percent Frequenc-
y

Percent

Farming alone 33 63.46 12 63.15 6 66.66 51 63.75
Farming + subsidiary 16 30.77 5 26.32 2 22.22 23 28.75
Farming + subsidiary + others 3 5.77 2 10.52 1 11.11 6 7.5
Total 52 100 19 100 9 100 80 100

Table 7: Number of farmers in social participation, mass
media participation, extension participation
Particulars Small

farmers
(n1=52)

Medium
farmers
(n2=19)

Big
farmers
(n3=09)

Total
(N=80)

Social participation
Low 78.82 66.66 0 75
Medium 16.47 25 66.66 19
High 4.71 8.34 33.34 6
Total 100 100 100 100
Mass media participation
Low 30.6 33.34 33.33 31
Medium 41.17 41.66 33.33 41
High 28.23 25 33.34 28
Total 100 100 100 100
Extension participation
Low 48.24 25 66.67 46
Medium 32.94 41.66 33.33 34
High 18.82 33.34 0 20
Total 100 100 100 100

Table  8 : D is tribution o f re s ponde nts  according  to  the ir mark e t inte llige nce
C ate gory S mall farme rs M e dium farme rs B ig  farme rs Tota l Price  obta ine d

Fre que ncy Pe rce nt Fre que ncy Pe rce nt Fre que ncy Pe rce nt Fre que ncy Pe rce nt `  pe r k g
Low 32 61 .53 11 57 .90 2 22 .22 45 56 .25 7 .25
M ed ium 17 32 .70 6 31 .57 3 33 .33 26 28 .75 8 .00
H igh 3 5 .77 2 10 .53 4 44 .45 9 15 .00 9 .00
To tal 52 100 .00 19 100 .00 9 100 .00 80 100 .00 -
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at the sample as a whole indicated that majority (56.25
percent) of the respondents had low marketing intelligence,
28.75 percent had medium marketing intelligence, whereas
15 percent were in high marketing intelligence.
CONCLUSIONS

The data revealed that majority (44.45 percent) big
farmers followed by 10.53 percent of medium farmers
and only 5.77 percent of small farmers had high market
intelligence and earned 24.13 percent more price for
tomato. In case of small and medium farmers, majority
(61.53 percent, 57.90 percent) of them had low level
market intelligence and obtained low price to tomato,
Hence special consideration is required to develop and
establish market intelligence and it was positively and
significantly related with education of the respondent, land

holding, education, occupation, social participation,
extension participation contact and mass media
participation.
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ABSTRACT
On, cash management practices, respondents of coconut oil mills were asked about preparation of cash budgets,
determination of target balance and occurrence of cash shortage / Surplus. Cash management practices were analyzed
using mean score and coefficient of variation. The study sample consisted of 40 coconut oil mills in Western Tamil Nadu
and the data collected for five-year period from 2009-10 to 2013-14. The coefficient of variation (CV) of all the cash
management practices reflected the high degree of consistency in cash management practices adopted by the efficient
category oil mills. Hence, it is suggested that the oil mills in inefficient category have to take efforts to prepare cash
budgets, which would reduce the problem of occurrence of cash shortage / surplus.
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INTRODUCTION
Cash management is a broad term that refers to the

collection, concentration, and disbursement of cash. The
goal is to manage the cash balances of an enterprise in
such a way as to maximize the availability of cash not
invested in fixed assets or inventories and to do so in
such a way as to avoid the risk of insolvency. Factors
monitored as a part of cash management include a
company’s level of liquidity, its management of cash
balances, and its short-term investment strategies.

Successfully managing cash is an essential skill for
small business developers because they typically have less
access to affordable credit and have a significant amount
of upfront costs they need to manage while waiting for
receivables. Wisely managing cash enables a company to
meet unexpected expenses in addition to handling regularly-
occurring events like payroll.

Successful cash management involves not only
avoiding insolvency, but also reducing days in account
receivables (AR), increasing collection rates, selecting
appropriate short-term investment vehicles, and increasing
days cash on hand all in order to improve a company’s

overall financial profitability. Most small business
managers claim that cash management is their leading
concern.
REVIEW OF LITERATURE
Beaumont (1995) measured the working capital through
cash conversion cycle. He found that managers could create
value by reducing a minimum number of days of accounts
receivable and inventories. Author also tested the associations
between working capital measures and company returns
and found that out of the different alternative measures, the
net liquid balance contributed the most to the variance in
the return measures tested.
Anthonia (2014) studied the impact of cash management
on selected manufacturing sector’s financial performance
in Nigeria. The research examined the relationship
between cash conversion cycle, cash conversion
efficiency of manufacturing firms’ profit margin and return
on investment. The time series data of eleven years (2000-
2010) and cross sectional data of seventeen firms were
collected and validated for the study. The result confirmed
the negative relationship between cash conversion cycle
and cash conversion efficiency of manufacturing firms.
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It implied that the profitability of manufacturing firms
increased with shorter cash conversion cycle, where the
firm need not depend on external financing.  He concluded
that efficient cash management both in the short-run and
in the long- run, increased the returns on investment of
manufacturing companies in Nigeria.
Lin et al. (2014) chosen two Taiwan companies in food
industries: a listed company (Uni-President) and a delisted
company (Tsin Tsin) and compared the performance
based liquidity indicators. They examined financial data
of the two companies from 1996 to 2005 and calculated
the current ratio, quick ratio and cash conversion cycles.
The research results showed that CCC indicators better
reflected the company’s actual short-term debt-paying
ability and liquidity. They concluded that enhancement
of CCC indicators would improve the ability to understand
a company’s liquidity.
Muscettola (2014) verified the impact of the cash
conversion cycle on the profitability of firms. He used
data from an extensive sample of Italian manufacturing
firms (4,226 Italian SMEs), and results showed that there
was a positive relationship between accounts receivables
and firm’s profitability. He suggested that the trade credit
could be used as a strategic tool to improve the profitability.
He concluded that managers could create value by raising
the number of days for accounts receivables, which would
lead to an increase of cash gap in the cash conversion
cycle.
Oladele (2014) examined the relationship between Cash
Conversion Cycle (CCC) and profitability in the Nigerian
manufacturing firms. Correlation and regression analysis
revealed a positive and significant relationship between
Cash Conversion Cycle (CCC) and Return on Equity
(RoE) on one hand and a non-significant negative
relationship between Cash Conversion Cycle (CCC) and
Return on Assets (ROA) on the other side.
MATERIALS AND METHODS

The sampling design, data collection and analytical
frameworks are outlined in this section.
Sampling Design and Data Collection

The list of coconut oil mill was collected from
Coconut Oil Mill Association and District Industries
Centre (DIC) for Western Zone (Tiruppur and
Coimbatore) of Tamil Nadu. The list comprised of 126
coconut oil mills in Tiruppur and 15 oil mills in Coimbatore

districts. From that list, 40 coconut oil mills were selected
by simple random sampling method.

Five year period from 2009-10 to 2013-14 was
considered for evaluating the financial performance and
efficiency of coconutoil mills inWesternTamil Nadu. The
entire study profoundly relied on the interview schedule
(financial management practices) and secondary data
(balance sheet, income statement and cash flow statement)
from the annual reports of the coconut oil mills.
RESULTS AND DISCUSSION
Classification of Coconut oil Mills

Based on the Overall Working Capital Management
Efficiency Index (EI WCM), the coconut oil mills were
classified as efficient and inefficient category (Afza and
Nazir, 2011). Oil mills having EI WCM more than one (EI
WCM > 1) were classified as efficient category and less
than one (EI WCM < 1) were under inefficient category.
The results are presented in Table 1.

Among the 40 coconut oil mills, majority (70 per
cent) of them belonged to efficient category, while the
remaining were in inefficient category (30 per cent). The
results of t-test (two sample) unequal variance revealed
that there was a significant difference in average
efficiency index between efficient and inefficient category
oil mills. Hence, the sample was segregated into efficient
category and inefficient category for further analysis.

Table 1. Classification of Coconut oil Mills
 (N=40)

Category Number of
Oil Mills

Percentage Average EI
WCM

Efficient Category 28 70 2.51
Inefficient
Category

12 30 0.76

Overall 40 100 1.63
t-value  = 7.627118;      p = 2.08E-08 < 0.01

Cash Management Practices of Coconut Oil Mills in
Western Tamil Nadu

Cash management practices focused on the frequency
of cash budgeting, determination of target cash balance and
occurrence of cash surplus or shortages. The score reflecting
frequency of adoption of cash management practices, t-
test results and coefficient of variation (CV) in efficient and
inefficient category oil mills are presented in Table 2.

The results of t- test from the Table 2 revealed that

Table 2. Cash management practices of Oil Mills in Western Tamil Nadu
Cash management practices Efficient Category (n1=28) Inefficient Category (n2=12) t-value

Score CV Score CV
Preparation of cash budgets 3.36 ** 32.64 2.50 46.71 2.166
Determination of target balance 3.04 41.55 3.25 44.74 -0.467
Occurrence of cash shortage /surplus 3.93 26.77 3.42 31.72 1.381
**significant at the 0.05 level
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there was significant difference in mean score for
preparation of cash budgets between efficient and
inefficient category. The mean scores for determination
of target balance and occurrence of cash shortage/
surplus between efficient and inefficient category of oil
mills did not differ significantly. Hence, it is concluded
that the preparation of cash budgets significantly
influenced the efficiency.

In efficient category, preparation of cash budgets
got the highest score of 3.36 compared to inefficient
category (2.50). The results also revealed that the
coefficient of variation (CV) for preparation of cash
budgets, determination of target balance and occurrence
of cash shortage / surplus of inefficient category was
higher than the efficient category. It reflected the high
degree of consistency in cash management practices
adopted by the efficient category oil mills.

Though the efficient category respondents
concentrated on preparation of cash budgets, the
uncertain market price (copra) made it difficult for them
to predict the price level changes, hence often faced the
problem of cash shortages and surpluses. The copra prices
fluctuated from Rs. 6,495 per quintal to Rs. 10,705 per
quintal during last five years with the co-efficient of variation
(CV) of 46.37 per cent, which indicated the inconsistency
in price level changes of copra. The result was also
consistent with a finding by Waweru (2003), who
established that most businesses studied had a set
minimum cash balance level, which guarded them against
running out of cash. The results indicated that occurrence
of cash shortages and cash surplus causes poor financial
performance.

The mean score of efficient category was higher
(3.93) than the inefficient category (3.42). The score
indicated that inefficient category were not concentrating
on preparation of cash budgets, hence faced the problem
of occurrence of cash shortage / surplus. They did not
invest temporary cash surpluses for profit and most of
them had problems on how to invest temporary cash for
profitable purposes. Scarborough and Zimmerer (2003)
reported that small businesses reserve cash and maintain
relatively high current ratios to ensure that they do not
run out of cash hence the conclusion that the management
of cash surpluses rather than cash shortages was a
problem for Small Scale Enterprises (SSEs).

The frequency of adoption of various cash
management practices of efficient and inefficient category
oil mills are presented in Tables 3 and 4, respectively.

Results from the Table 3 indicated that nearly 72 per
cent (score 4 and 5) of the respondents faced cash shortage
/ cash surplus. About 50 per cent of the respondents prepared
cash budgets and 39.29 per cent of them determined the
target balance.  Kotut (2003) also expressed similar results.
He established that over 56.25 per cent of the businesses
studied prepared cash budgets on a daily basis and used
them to plan for shortage and surplus of cash.

Nearly 58 per cent (score 4 and 5) of the respondents
faced the problem of cash shortage / surplus.  About 50
per cent of inefficient category followed determination
of target balance, while only 16.66 per cent of them
prepared cash budgets.  Kwame (2007) also reported
that small firms rarely paid attention in preparation of
cash budget but simply considered cash balance as the
result of differences in cash inflows and outflows without

Table 4. Cash Management Practices of Inefficient Category Oil Mills                                               (N=12)
Cash Management Practices Never

(1)
Rarely

(2)
Sometimes

(3)
Often

(4)
Very Often

(5)
  fi Mean Score

Preparation of cash budgets 2 5 3 1 1 12 2.5
(16.67) (41.67) (25.00) (8.33) (8.33) (100)

Determination of target balance 0 6 0 3 3 12 3.25
0 (50.00) 0 (25.00) (25.00) (100)

Occurrence of cash shortage/ surplus 1 1 3 6 1 12 3.42
(8.33) (8.33) (25.00) (50.00) (8.33) (100)

Figures in parentheses indicates percentage to total

Table 3. Cash Management Practices of Efficient Category Oil Mills                                      (N=28)
Cash Management Practices Never

(1)
Rarely

(2)
Sometimes

(3)
Often

(4)
Very Often

(5)
  fi Mean

Score
Preparation of cash budgets 1

(3.57)
6

(21.43)
7

(25)
10

(35.71)
4

(14.29)
28

(100)
3.36

Determination of target balance 3
(10.71)

8
(28.57)

6
(21.43)

7
(25.00)

4
(14.29)

28
(100)

3.04

Occurrence of cash shortage / surplus 0
0

4
(14.29)

4
(14.29)

10
(35.71)

10
(35.71)

28
(100)

3.93

Figures in parentheses indicates percentage to total

Deepa: Cash management practices followed in agribusiness sector in Western Tamil Nadu



450

Indian J Econ Dev 12 (1a): April 2016

any guidelines.
Hence, it is suggested that the oil mills in inefficient

category have to take efforts to prepare cash budgets, which
would reduce the problem of occurrence of cash shortage/
surplus.
CONCLUSIONS

Cash management practices focused on the
frequency of cash budgeting, determination of target cash
balance and occurrence of cash surplus or shortages.
The results of t- test revealed that there was significant
difference in mean score for preparation of cash budgets
between efficient and inefficient category. The coefficient
of variation (CV) of all the cash management practices
for efficient category was lesser than the inefficient
category. It reflected the high degree of consistency in
cash management practices adopted by the efficient
category oil mills. Though the efficient category
respondents concentrated on preparation of cash
budgets, the uncertain market price (copra) made it
difficult for them to predict the price level changes, hence
often faced the problem of cash shortages and surpluses.
Majority of the respondents in inefficient category faced
the problem of cash shortage / surplus.  Hence, it is
suggested that the oil mills in inefficient category have to
take efforts to prepare cash budgets, which would reduce
the problem of occurrence of cash shortage / surplus.
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ABSTRACT
The productivity of a diversified cropping system always tends to increase when it is integrated with agriculture based
subsidiary enterprise. The higher returns with the farming system were not only due to higher productivity of the system but
also due to lower cost of production and recycling of by-products from crop components. The present study elucidated that
net returns of Rs 380308/ha with BC ratio of 1.08 can be obtained from integrated farming system (IFS) which were about
three times more than the prevailing rice- wheat cropping system. There is increase in the value for labour absorption in
IFS farm due to additional components brought into integration within the IFS farm. The IFS is feasible with respect to
socio- economic imperatives but actual adoption of integrated farming are limited and unevenly spread among farmers.
Thus, in order to develop a nation, farmers should be properly made aware about the use and management of IFS and
Government should emphasize on this alternative to rice- wheat cropping system to give a ray of hope to the farmers in
Punjab who are the real victims of agrarian crisis in Punjab agriculture.
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INTRODUCTION
The most important achievement of green revolution

was a dramatic increase in crop productivity, particularly
the cereals. As a result the total food grain production
witnessed many fold increase in a short span of 50 years.
During seventies and mid eighties, the agricultural growth
rate increased rapidly and thereafter started steady
declining. Punjab rural economy is completely dependent
on two most important resources that is, land and water
that have sharply deteriorated over time (Dhawan et al.,
2015). The use of inputs has also increased to a much
high level resulting in over exploitation of natural resources
(Dhawan and Singh, 2015). Rice-wheat is the predominant
cropping system of Punjab due to assured irrigation
facilities and better adaptability. Its cultivation has been
extended to sandy soils having low water retentivity, which
has led to the irrational use of irrigation water and
deficiency of micronutrients. The major cropping systems

in the Central Punjab comprising of Jalandhar, Kapurthala,
Amritsar, Tarantarn, Ludhiana, Moga, Fatehgarh Sahib,
Mohali, Patiala, Sangrur, is rice-wheat. In Sub-
Mountaneous tract consisting of Gurdaspur, Pathankot,
Hoshiarpur, Roopnagar and part of Nawanshahar maize-
wheat and maize-potato-wheat systems have acquired
dominance. While in South-West Punjab comprising
Bathinda, Mansa, Barnala, Ferozepur, Faridkot, Fazilka
and Sri Mukatsar Sahib, cotton-wheat/oil seeds cropping
system predominates. Chand et  al. (2011) observed that
small farm in India was superior in terms of production
performance but was weak in terms of generating
adequate income and sustaining livelihoods. Crop
diversification in area, where continuous cropping systems
is in vogue, has been advocated as one of the effective
tools to break the monotony of the predominant cereal
based system and to sustain productivity over a period of
time (Gill et al., 2014) and for diversification of rice-
wheat system, many options are available (Yadav et al.,
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1998, Gangwar and Ram, 2003, Katyal et al., 2002). Any
system which requires less input and contributes more is
considered to be the efficient (Walia  et al., 2011).
Therefore, the present study was conducted to find out
the possibility of diversification in traditional rice- wheat
cropping system in view of sustainability and to overcome
the problem of agrarian crisis in Punjab agriculture.
DATA AND  METHODOLOGY

The study was conducted during 2014-15 at the
research farm of Department of Agronomy, Punjab
Agricultural University, Ludhiana under “All India
Coordinated Research Project on Integrated Farming
Systems (ICAR)”. The Integrated Farming System model
experiment was initiated during kharif 2010. The
experimental area is primarily located in Central Plain Zone-
III of the Punjab State comprising of Ludhiana and situated
between the latitude of 30o to 32o56/ N and latitude of 75o

to 76o52/ E, with the elevation of 247 meters above mean
sea level. The soils of the area have developed from
alluvium to pleistocons to recent time under ustic moisture
regimes. These soils are deep, well drained and are free
from the hazard of salinity and alkalinity. The experimental
area is flat upland. The water table is 15 m below the
ground level and the water is free from salts. Both canal
and tube well water was used for applying irrigation. The
study was conducted on a 1.0 ha model (10000 sq.m
area) farm and it is distributed for use as follows 6400:
sq.m for field crops i.e. Cereals/pulses/oilseeds/ green
fodders etc., 1900 sq.m for horticultural crops and
vegetable intercropping, 300 sq.m for agro-forestry, 200
sqm for dairy enterprise, 1000 sq.m for aquaculture (Fresh
water fish production), 200 sq.m for kitchen gardening.
In addition to this boundary plantations are also done in
which craneberry (Karonda) and galgal are grown. The
mushroom cultivation was also done as an additional
enterprise. Economics of different farming systems
including dairy were analyzed for which suitable statistical

analysis such as percentages, benefit- cost ratio (B:C ratio)
were hired to carry out the results and for proper inference
of the study.
RESULTSAND DISCUSSION
Economics of cropping systems (6400 sq m)

The data presented in Table 1 depicted that turmeric-
onion cropping system gave maximum net returns of
`25462 followed by rice-potato-onion (`17259), rice-
potato-spring maize (`12631), maize+cowpea-wheat-
summer moongbean (`14196), and maize- berseem fodder
+ seed (`9288). The net returns of other maize based
cropping systems varied from Rs 8008 to Rs 8382. The
turmeric-onion cropping system showed the highest BC
ratio of 3.05 and it was followed by maize- berseem
(fodder+ seed) cropping system (1.50). The input costs
were found to be highest in rice-potato-onion (`13870)
followed by rice-potato-spring maize (`12147), turmeric-
onion (`8358), maize-wheat-summer moongbean
(`6618), maize-cowpea-wheat-summer moongbean
(`6599), maize- berseem- baby corn (`4918), maize-
gobhi sarson- bajra fodder (`4626) and maize-  barseem
fodder and seed (`4233). The labour requirement in
different cropping systems varied from 59 to 204 man
hours and the maximum labour consumption was for rice-
potato-onion (204 hours).

The price per quintal of rice is `1400; maize `1310;
wheat `1400; potato `700; onion 700; gobhi sarson `3150;
fodder (maize, cowpeas) `150; berseem `100; turmeric
`1000; baby corn `1000, and summer moongbean `4786
per q.
Recycling of Residues

The straw was used to feed the cows, heifer
and two young calves. The residue of other crops viz.,
rice were utilized for bedding in the cattle shed during
winter months and then these rice residues were
decomposed in the pit along with cow dung. The
remaining residues of various crops (4361 kg) were utilized

Table 1: Economic analysis of cropping system, 2014-15
Cropping System Economic Yield

(kg/800 m2)
Gross

returns (`)
Input

costs (`)
Net

returns (`)
Total labour

hours
B:C
ratio

Maize-Wheat-Summer moongbean 383-493-65 14909 6618 8291 102 1.25
Maize-Berseem-baby corn 1760-5690-2140 (286) 13039 4918 8121 83 1.65
Rice-Potato-Onion 492-1695-1768 31129 13870 17259 204 1.24
Maize-Barseem Fodder and Seed 372-5650-22 10578 4233 6345 59 1.50
Maize+Cowpeas-Wheat-Summer moongbean 1460+360-464-62 16254 6599 14196 107 1.46
Maize-Gobhi Sarson-Bajra Fodder 386-138-2480 12985 4626 8359 84 1.81
Turmeric-Onion 2080-1860 33820 8358 25462 134 3.05
Rice-Potato-Spring Maize 486-1748-438 24778 12147 12631 169 1.04
Price (` per q): Rice-1400; maize-1310; wheat 1400; potato-700; onion-700; gobhi sarson-3150; fodder (maize, cowpeas)-150; berseem-100;
turmeric-1000; baby corn-1000 , summer moongbean- 4786
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for mulching. On an average these residues contained
0.6, 0.4 and 1.2 per cent N, P and K, respectively which
amounts to 29, 19.3 and 58 kg N, P and K, respectively.
These residues contained N, P and K amounting `346,
989 and 1628. In nut shell these residues contained
fertilizer amounting `2963 which upon recycling will
improve soil health also.
Economics of Horticulture Unit  (1600 sq m)

The guava and citrus plantation was done in October,
2010 and the inter row spacing of 1500 square m area
was utilized for raising vegetable crops. The perusal of
the Table 3 revealed that peas-chilli cropping system gave
the highest net returns of `15433 followed by ladyfinger
–ladyfinger-cauliflower (`8477), spinach- bottle gourd
(`7265), turmeric- radish- radish (`6316) and cauliflower-
bitter gourd (`4012). Peas-chili gave highest net returns
but was also a labour intensive vegetable based cropping
system by utilizing maximum of 196 labour hours. The
net returns obtained from all vegetables were `41503.
The vegetable crops being labour intensive required 754
man hours.
Economics of Dairy Component (200 sq m)

There are two cows in the dairy component of IFS.
The breed of one cow is Holstein Friesian (HF) and other
is Sahiwal.  The total milk yield during 2014-15 was 12635
litres. The milk yield varied from 795 to 1339 litres/ month.

The data presented in Table 4 depicted that net profit
earned from dairy enterprise was amounted to be Rs
199102. Gross income earned from dairy enterprise was
`465713. Variable cost was to the tune of `266611. It
includes cost of feed, veterinary and medicine charges
and labour charges.  BC ratio for dairy component was
0.75.

The small and marginal farmer should avoid
keeping HF cow at his farm because the HF cow is very
delicate and requires extra care. If the farmer manages
the dairy unit with family labour then profit can be further
increased.
Economics of Aquaculture (1000 sq m)

Rohu, catla and mrigal fingerlings were released
during December 2013 and 102 kg fish was harvested
during November, 2014. The washings from dairy shed
are managed to put into fish pond which serve as a source
of nutrients for fish. Table 5 showed that the aquaculture
unit fetched gross returns of `20125 in which fish sale
and income from turmeric sale was included. The turmeric
was sown at the boundaries of the pond to control the
problem of soil erosion and also to get more additional
remunerative returns from the system.
Economics of Agro-forestry (300 sq m)

Poplar plants have been planted during the month of
February, 2011 which are yet to be harvested for sale and

Table 2: Straw/ stover produced and utilized in IFS (2014-15)
Cropping System Straw/stover (kg/800 sq m area)

Kharif Rabi Summer Used as input n IFS Used as nutrient source
Maize-Wheat-Summer moong bean 654 794 232 1680 245
Maize-Berseem-baby corn 0 0 0 0 0
Rice-Potato-Onion 748 464 0 0 1212
Maize-Barseem Fodder and Seed 728 0 0 728 0
Maize+Cowpeas-Wheat-Summer
moongbean

0 758 226 758 226

Maize-Gobhi Sarson-Bajra Fodder 668 532 0 668 532
Turmeric-Onion 806 0 0 0 806
Rice-Potato-Spring Maize 748 504 878 878 1252
Litter of poplar 88 127 0 127 88
FYM/ Vermicompost - - - - 15000
Price (̀ /q): Maize, wheat-150

Table 3: Vegetables in the horticulture unit as intercrop (2014-15)
Cropping System Economic Yield

(kg/300 m2)
System Gross

return (`)
System  cost

(`)
System Net
return (`)

Total man
hours

BC Ratio

Peas+ marigold- Chilli 548+38-594 21511 6078 15433 196 2.54
Spinach-bottlegourd 453-582-504 9408 2143 7265 141 3.39
Cauliflower-Bittergourd 412-378 7341 3329 4012 128 1.21
Ladyfinger-ladyfinger-cauliflower 246-276-442 11213 2736 8477 152 3.10
Turmeric -radish- radish 564-428-356 8878 2562 6316 108 2.47
The seasonal vegetables were grown as inter row in horticultural plants.
Price (`/q): Peas-1762; Chilli-1740; Bottle gourd-840; Cauliflower-938; Bitter gourd- 920; Ladyfinger -1354; Radish-413

Walia et al.: Intensive integrated farming system approach-A vaccination to cure agrarian crisis in the Punjab
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turmeric- wheat was grown as inter row crop which
gave turmeric and wheat yield of 372.5 and 102 kg. The
gross return from turmeric was `3100 and from wheat
was `1398 and total costs (wheat and turmeric) incurred
were `2400 resulting in total net returns of `2098.
Relative Efficacy of Different Farm Enterprises (1.0 ha IFS
Model)

A net returns of `107020 per ha were obtained from
rice-wheat cropping system. Moreover, the returns are
obtained two times annually. Whereas, the Table 5 clearly
depicted that in integrated farming system approach, a
farmer can obtain net returns of `3,80,308 per ha.

Moreover dairy unit provides income on daily basis.
Vegetable and fruit component provides balanced nutrition
to the family members. In the rice-wheat system `293/
ha/day net returns can be obtained where as from
integrated farming system the net returns were `1068
per ha per day, `775/ha/day extra over rice-wheat
cropping system (Table 6). Galgal and Craneberry
(Karonda) were planted for boundary plantation which
gave net returns of `1600.  Kitchen gardening on the
other hand gave net returns of `8000 from an area of 200
square meter. Mushroom cultivation was also done along
with the system which gave gross returns of `8000 with

Table 4: Economics of dairy component, 2014-15
Particulars Amount (`)
Income generated by sale of milk (12635 litres @ `34/ litre from June, 2014 to October, 2014 and `37/ litre from
November, 2014 to May, 2015)

450713

Cow dung used to prepare FYM/ Vermicompost 15000
Gross income (A) 465713
Cost of feed 229220
Medicine and other misc charges 8191
Labour cost (@ 2 working hours/day (` 40/hr) 29200
Input cost (B) 266611
Net profit (A- B) 199102
BC ratio 0.75

Table 5: Relative efficacy of different farm enterprises of  integrated farming system model
Farm enterprises Size of the unit

(area/number)
Gross returns

(`)
Cost of production

(`)
Net returns

(`)
BC Ratio

Field Crops
(Cereals/pulses/oils-
eeds/ green fodders
etc.)

6400 m2 164555 61369 103186 1.68

Horticulture 1900 m2 53360 16848 36512 2.54
Guava 2420 2420
Lemon 3840 3840
Total 59620 16848 42772
Agro-forestry 300 m2 Turmeric- 3100 2400 2098 0.87

Wheat- 1398
Total 4498 2400 2098
Dairy 200 m2 465713 266611 199102 0.75
Aquaculture (Fresh
water fish
production)

1000 m2 20125 2575 17550 6.81

Boundary plantation - Galgal-1200 - 1600 -
Karonda-400

Total 1600 - 1600
Kitchen gardening
(Cabbage,
Cauliflower,
Spinach, Broccoli,
Carrot, Radish etc.)

200 m2 9300 1300 8000 6.15

Mushroom - 8000 2000 6000 3
IFS model-total
allocated land (m2)

10000 sq m 733411 353103 380308 1.08
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costs incurred of `2000 resulting in net returns of `6000.
The perusal of Table 6 clearly showed that the 1.0 ha
model developed for marginal and small farmers gave
gross returns of `733411/ha, costs incurred of `353103/
ha and net returns by deducting all variable costs of
`380308/ha which were about three times more than the
prevailing rice- wheat cropping system. Under the gradual
shrinking of land holding, it is necessary to integrate land
based enterprises like fishery, poultry, duckery, apiary,
field and horticultural crops, etc. within the bio-physical
and socio-economic environment of the farmers to make
farming more profitable and dependable (Behera et al.,
2004). No single farm enterprise is likely to be able to
sustain the small and marginal farmers without resorting
to integrated farming systems for the generation of
adequate income and gainful employment year round
(Mahapatra, 1994). Hence, there is necessity of adoption
of “Farming Systems Approach” by these vulnerable
sections of farming community.
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Table 6: Estimated economic analysis of rice-wheat
cropping systems

(`  per ha)
Cropping systems Rice-wheat
Rice grain yield (q per ha) 75
Wheat grain yield (per ha) 53.5
Gross returns 175775
Input cost 68755
Net return 107020

turmeric and wheat yield of 372.5 and 102 kg. It was
clearly concluded that the 1.0 ha model developed for
marginal and small farmers gave gross returns of `733411/
ha, costs incurred were `353103/ha and net returns by
deducting all variable costs were `380308/ha which were
far higher than the prevailing rice- wheat cropping system.
So, it should be further extended for the betterment of
the farmers and to give a light of prosperity to the farmers
in Punjab who are the real victims of agrarian crisis in
Punjab agriculture.
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CONCLUSIONS
The turmeric-onion cropping system showed the

highest BC ratio of 3.33. The vegetable crops were raised
as intercrops between horticultural plants. Among the
vegetable crops, the peas-chilli cropping system gave the
highest net returns of `15433. The total milk yield was
12635 litres/ annum which brought net returns of `199102.
The aquaculture unit fetched gross returns of `20125 in
which fish sale and income from turmeric sale was
included. Turmeric- wheat was grown as inter row crop
between poplar plants in agro forestry unit which gave
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ABSTRACT
This study work out the extent of co-integration of wholesale prices of rice among markets of different states i.e. Punjab
(Sangrur), West Bengal (Burdwan), Uttar Pradesh (Shahjahanpur) and Andhra Pradesh (West Godavari) of India by
using Johansen test, examined the causality tests and also captures the speed of adjustment to deviations in long run
equilibrium by using Vector Error Correction Model. Weekly wholesale price data from April, 2010 to march, 2014 were
used for the study. The number of observation became 190 which the data was collected. Out of four markets only three
markets were co-integrated. Some market pairs have shown bidirectional causality, while others have depicted
unidirectional causality. The long-term equilibrium relationship exists between all the studied markets in term of weekly
price of the rice, there also exists a short-run disequilibrium between some of the market pairs. Greater integration in
these markets may help the farmers as well as consumers of the rice through better price signals.
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INTRODUCTION
Rice is the most important and extensively grown

food crop in the World. It is the staple food of more than
60 percent of the world population. Rice is mainly
produced and consumed in the Asian region. India has
the largest area under rice in the world and ranks second
in the production after China. Country has also emerged
as a major rice consumer. The major rice growing states
in India are West Bengal, Uttar Pradesh, Andhra Pradesh
and Punjab etc. More than 50 percent of country’s
population depends fully or partially on rice as it constitutes
the main cereal food.  Rice is the most dominating crop
enterprise in Punjab accounting for about 62 percent of
the total cropped area in kharif season. It was cultivated
on 2851 thousand ha with production of 11267 thousand
tonnes respectively (Anonymous 2014). Rice crop was
an important component of an exemplary growth of
Punjab agriculture during past four decades. The area
under this crop increased from just 3.90 lakh ha in 1970-

71 to 28.51 lakh ha in 2013-14 (Anonymous 2014). During
the same year total production of rice in Punjab was the
highest in our country. The state has been contributing
29.3 per cent of rice towards central pool since last four
decades (Anonymous, 2014). 

Efficient functioning of markets is an essential pre-
requisite of a sound marketing system to provide
remunerative prices of the produce to the farmer-sellers
as well as for providing of goods at reasonable prices to
the innumerable consumers. One of the common
indicators of the efficient functioning of the markets is
the existence of high degree of integration of markets
and prices. Integrated market is defined as market in which
prices of differentiated products do not behave
independently. Markets which are independent must be
modeled in a disaggregate manner, while markets which
are integrated may be amenable to aggregate analysis.
According to Lele (1967), market integration is measured
as an interrelationship between price movements for
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commodity in two or more selected markets of the area.
The existence of integration in the markets influences the
conduct of the firms of the markets and consequently
the marketing efficiency. The behavior of a highly
integrated market is different from that of a lesser
integrated or dis-integrated market. Markets located in
different areas differ in the extent of integration and
therefore, variation exists in their degree of efficiency.
The spatial price behavior in regional markets is an
important indicator of the overall market performance.
Markets which are not integrated may convey inaccurate
price signals that might distort producer’s marketing
decisions and contribute to inefficient product movement.
Integrated markets are defined as markets in which prices
of product in differentiated do not behave independently
(Monke and petzel, 1984).

There are several studies that have dealt with the
measurement of market co-integration, especially in food
markets in many countries (Baulch, 1997; Engle and
Granger 1987; Johansen, 1988; Johansen and
Juselius,1990). However, work in this field in India has
been very limited (Jha et al., 1997; Blyn, 1973; Ghosh,
2000; Deb, 2004; Reddy and Reddy, 2011). Jha et al.,
(1997) investigated rice and wheat market integration in
India, carrying out binary and multivariate co-integration
tests. Applying these methods to the monthly wholesale
prices of rice and wheat for the period from 1980 to
1990, they observed that all pairs of prices of rice as well
as of wheat are cointegrated. Moreover, for both the crops,
all the prices taken together are linked in a co-integrating
relationship and concluded that food markets all over India
are highly integrated.

A study by Ghosh (2000) using the Johansen
method of co-integration, evaluated the inter-state and
intra-state regional integration of rice markets by testing
the long run linear relationship between the prices. One
price was set by law in the regional markets within the
state of Uttar Pradesh, whereas in Bihar, Orissa and West
Bengal a single price was not maintained by law, even
though the rice markets were integrated. At an inter-state
level, prices are integrated, but a law stipulating one price
has not been implemented. On the whole, the regional
rice markets within and across the states are spatially
linked in the long run, suggesting that prices provided
relevant signals to the regional markets within and across
the states. In line with Ghosh (2000), the present study
evaluates the market integration of rice markets in India
by using the methods of Engle and Granger (1987) and
Johansen and Juselius (1990). Present study also examines
the long-term causality effect by applying granger causality
tests and short-term price adjustment to the long-run
equilibrium price by using the error correction model.

METHODOLOGY
Data for the study were obtained from secondary

sources. Time series data on the weekly wholesale prices
of rice required for the study was collected from the
market committees and AGMARKNET of selected
markets. The number of observation became 190 which
the data was collected.
Augmented Dickey-Fuller (ADF) Test

The Augmented Dickey-Fuller (ADF) unit-root was
performed in this study to verify stationarity in the series.
The autoregressive formulation of the ADF test with a
drift term is given by equation (1).
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where  is the price in market i at the time t,  =
) and  is the intercept or drift term.The joint

hypothesis to check the presence of unit root is:
=  using f1 statistics. Failure of the rejection of null
hypothesis means that the series is non-stationary.

Johanson Cointegration Test
For co-integration analysis, the Johansen (1988)

maximum likelihood estimator was chosen over the Engle
and Granger (1987) two step procedure.The Johansen
procedure is a multivariate generalization of the Dickey-
Fuller test and formulation is as  follows:
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where, pitand t  are (n  1) vectors; AA1 is an (n  n)
matrix of parameters; I is an (n  n) identity matrix and 
is the (A1-1) matrix.

Trace test was used to determine the presence
of co-integrating relationship between the price
series.Using the  estimates of the characterstic roots,the
test for the number of characteristic roots that are
insignificantly diifferent from unity was conducted using
the following statistics:
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where, j  denotes the estimated values of the
characteristic roots (eigen value) obtained from the
estimated  matrix; and T is the number of usable
observations.The Eigen values representing the strength
of the correlation between the first difference and error-
correction.
Granger Causality  Test

When a co-integration relationship is present for
variables, Granger causality test (Granger,1969) can be
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used to analyze the direction of this co-movement
relationship. Whether market p1 Granger causes market
p2 or vice versa was checked using Equation (7):

)7..(..........)( 121 t
n
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A simple test of the joint significance of j  was
used to check the Granger causality:

0.........210  nH 
Vector Error Correction Model

Vector Error Correction Model (VECM) to find the
short-term disturbance and the adjustment mechanism to
estimate the speed of adjustment.The ECM explains the
difference in yt and yt-1 ( iy ) by Equation (9):

)8.........()(
1011 


 


  
ti

i iti
ii

i ititti yxxyay 

It includes the lagged differences in both x and y,
which have a more immediate impact on the value of Dyt.
In explaining changes in a variable,the ECM accounts for
its long run relationship with other variable. The coefficient
of error-correction term indicates the speed at which the
series returns to equilibrium. If it is less than zero, the
series converge to long-run equilibrium and if it is positive
and zero, the series diverges from equilibrium.

The advantage of the error-correction model is
that it allows for short run dynamics as well as an
assessment of the degree of convergence towards the
long run relation as shown by the cointegration.
RESULTSAND DISCUSSION
Market Integration among Rice Markets

The integration tests elaborated above were
carried out on log weekly prices of wholesale markets in
India.These tests have been used to study the integration
of markets. To avoid spurious results, there is a need to
check whether the variables are stationary or not.
Therefore, it is necessary to examine time-series properties
of the variables. Further, to establish the long-run
equilibrium relation among the price series, it is necessary
to co-integrate them. Co-integration among the variables,
in turn, requires checking the order of integration among
variables and variables cannot be integrated in the presence
of unit root, the same can be examined through
conducting a stationarity test. The price movement,
volatility within the market and integration between market
were studied.Augmented Dickey-Fuller test (ADF) was

applied to check whether the price series of cotton crop
are stationary in their level, followed by their first
difference.
Augmented Dickey Fuller test

Augmented Dickey-Fuller (ADF) test is employed
to test the validity of market integration hypothesis. A
unit root test is a statistical test for the proposition that in
an autoregressive statistical model of a time series, the
autoregressive parameter is one. It is a test for detecting
the presence of stationarity in the series. The early and
pioneering work on testing for a unit root in time series
was done by Dickey and Fuller (Dickey and Fuller 1979
and 1981).  Stationarity time series is one whose mean,
variance and covariance are unchanged by time shift.
Non-stationary time series have time varying mean or
variance or both. If a time series is non-stationary, we
can study its behaviour only for a time period under
consideration. It is not possible to generalize it to other
time periods. It is, therefore, not useful for forecasting
purpose. The presence of unit root in a time series is
tested with the help of Augmented Dickey-Fuller Test.

The Augmented Dickey Fuller (ADF) based unit root
test procedure was condcted to check whether the
wholesale price series of rice among different markets
such as  Sangrur (Punjab), Burdwan (W.B.), Shahjahanpur
(U.P.) and West Godavari (A.P.) markets are stationary.The
results of unit root test are given in Table 1, in the case of
prices in levels, ADF test does not reject the unit root
hypothesis at 1 percent level during the periods. In the
case of first difference of the series,the hypothesis
was,however was rejected at 1 per cent level.Thus all the
four series were integrated of the order one.
Johansen’s Multiple Co-integration Test

Based on the Johansen multiple co-integration
procedure, co-integration between the markets was
analyzed using E-Views software. Both the Maximum
Eigen value test and trace test  results indicate the presence
of four co-integrating vectors at the five per cent
significance level. This implies that all the five markets
were in fact cointegrated and had a common sharing
information on price changes in the long run. Johanson
method of multivariate cointegration tests for the four
rice price series are presented in Table 2. The trace statistic
test results indicate the presence of three cointegrating
vector at 5 per cent significance level for the periods.This

Kaur et al.: Market integration of food grain in India: The case of the rice market

Table 1: ADF test results of rice prices in different markets
Markets At level Stationarity At first difference Stationarity Critical values*

Sangrur -1.590752 Non-stationary -16.49136 Stationary

4.007084Burdwan -1.484412 Non-stationary -13.79628 -do-
Shahjahanpur -2.750782 Non-stationary -14.08801 -do-
West Godavari -2.001519 Non-stationary -13.60503 -do-
* At one  per cent level
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implies that three markets were in fact cointegrated and
had common sharing of information on price changed in
the long run.The above empirical evidence suggests that
all the four markets do exhibit a long run relationship.The
farmers transfer their produce from one market to the
other according to the price changes.
Results of Granger Causality Test

Evidence of causality can be inferred from the F
(causality) statistics from the Granger causality tests
presented in Table 3, which indicate the strength of
causality in each market with reference to every other
market, based on the significance level of F (causality)
statistics. The causal relationship between the price series

Sangrur market and not vice-versa.
 Shahjahanpur market prices influence the prices at

Burdwan market and not vice-versa.
 West Godavary and Burdwan market prices have a

bidirectional influence.
 West Godavary market prices influence the prices at

Shahjahanpur market and not vice-versa.
Vector Error Correction model

Since the rice markets are integrated in the long run,
it is important to study the short run and long run
equilibrium among the markets. Hence Vector Error
Correction Model (VECM) was employed to know the
speed of adjustments among the markets for long run
equilibrium and results of the same presented in Table 4.
The error correction term indicates the speed of adjustment
among the variable before converging to equilibrium in
the dynamic model. The coefficients show how quickly
variables return back to equilibrium.The Table 4 clearly
shows that the co-integration equation of error correction
mechanism is significant in all the four markets. It was

revealed from the analysis that, any
disturbance in price will get corrected
in about 14 hours in Sangrur around 7
hours in Burdwan and 5 hours in
Shahjahanpur. Burdwan market price
model of rice, the coefficient of first
week (0.17) lagged Shahajahanpur
market price and third week (0.08)
lagged West Godavari market price was
positive and significant at 5 per cent
level. It means that the price discovery
occurred in the markets and was
transmitted to Burdwan market.In case
of Shahajahanpur market , the prices
are influenced by its own second week

Table 2 : Results of Johansen Co-integration Analysis
Hypothesized
No. of CE(S)

Eigen
value

Trace
Statistic

0.05 Critical
value

Prob**

None *  0.316702  118.2520  63.87610  0.0000
At most 1 *  0.141417  53.13108  42.91525  0.0035
At most 2 *  0.104406  27.05838  25.87211  0.0355
At most 3  0.046836  8.202554  12.51798  0.2356
Trace test indicates 3 cointegrating eqn(s) at the 5 per cent level
* denotes rejection of the hypothesis at the 5 per cent level

in rice markets were approached through Granger
Causality technique. The results of the analysis showing
the relationship between rice markets are presented in
Table 3 and Figure 1.The study finds no co-integration
within five  pairs of markets (Burdwan-Sangrur,
Shahjahanpur - Sagrur, Sangrur-West Godavary,
Burdwan- Shahjahanpur, Shahjahanpu-West Godavary).

Theoretically, a variable is said to Granger-Cause
another variable, the Table 3 it is inferred that:
 Sangrur market prices influence the prices at Burdwan

market and not vice-versa.
 Sangrur market prices influence the prices at

Shahjahanpur market and not vice-versa.
 West Godavary market prices influence the prices at

F Figure I

Table 3: Results of Pair-wise Granger Causality test results
(n=190)

Null Hypothesis F-Statistic Probability
Burdwan does not Granger Cause Sangrur  0.60739 0.5459
Sangrur does not Granger Cause Burdwan  6.23338 0.0024
Shahjahanpur does not Granger Cause Sangrur  1.15463 0.3174
Sangrur  does not Granger Cause Shahjahanpur 2.84731 0.0605
West Godavari does not Granger Cause Sangrur 5.72076 0.0039
Sangrur  does not Granger Cause West Godavarii  0.06348 0.9385
Shahjahanpur  does not Granger Cause Burdwan  4.58271 0.0114
Burdwan does not Granger Cause Shahjahanpur 1.74145 0.1781
West Godavari does not Granger Cause Burdwan 6.37021 0.0021
Burdwan does not Granger Cause West Godavari  2.81845 0.0623
West Godavari does not Granger Cause Shahjahanpur 5.80152 0.0036
Shahjahanpur  does not Granger Cause West Godavari  0.34638 0.7077
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(0.16) lag period.In West Godavari market, the prices are
influenced by one week (-0.39) and third week (0.42)
back prices of Burdwan market. It means that the price
discovery occurred in the markets and was transmitted

to Shahjahanpur market.
CONCLUSIONS

The market performance of rice in India has been
studied on the basis of weekly wholesale prices data for

Kaur et al.: Market integration of food grain in India: The case of the rice market

Table 4: Results of vector error correction model with two lag periods in different markets
Error eorrection Differences

Sangrur Durdwan Shahjahanpur West Godavari
Coint Equation-I -0.082434  0.042510 -0.032701  0.022937

 (0.02979)  (0.01554)  (0.01500)  (0.03309)
[-2.76755] [ 2.73471] [-2.18013] [ 0.69325]

Sangrur (-1) -0.110532 -0.052904  0.066179 -0.014240
 (0.07743)  (0.04041)  (0.03899)  (0.08600)
[-1.42760] [-1.30931] [ 1.69733] [-0.16557]

Sangrur (-2)  0.060359 -0.066086  0.002035  0.102475
 (0.07795)  (0.04068)  (0.03926)  (0.08659)
[ 0.77429] [-1.62443] [ 0.05185] [ 1.18343]

Sangrur (-3)  0.052022  0.029739  0.009205  0.079615
 (0.07909)  (0.04128)  (0.03983)  (0.08785)
[ 0.65774] [ 0.72050] [ 0.23111] [ 0.90621]

Sangrur (-4)  0.098482 -0.043202  0.044092  0.096818
 (0.07581)  (0.03956)  (0.03817)  (0.08420)
[ 1.29914] [-1.09203] [ 1.15500] [ 1.14980]

Burdwan (-1) -0.002988  0.050477  0.011672 -0.395481
 (0.14742)  (0.07694)  (0.07424)  (0.16376)
[-0.02027] [ 0.65607] [ 0.15722] [-2.41503]

Burdwan (-2) -0.167281  0.107115 -0.082717  0.067618
 (0.14377)  (0.07503)  (0.07240)  (0.15970)
[-1.16350] [ 1.42758] [-1.14247] [ 0.42340]

Burdwan (-3)  0.124921 -0.093664  0.024348  0.419099
 (0.14415)  (0.07523)  (0.07259)  (0.16012)
[ 0.86661] [-1.24506] [ 0.33541] [ 2.61741]

Burdwan (-4)  0.008106  0.012650  0.118367 -0.036785
 (0.14369)  (0.07499)  (0.07236)  (0.15961)
[ 0.05641] [ 0.16870] [ 1.63585] [-0.23048]

Shahjahanpur (-1) -0.107036  0.166618 -0.004600  0.135464
 (0.15225)  (0.07946)  (0.07667)  (0.16912)
[-0.70303] [ 2.09699] [-0.06000] [ 0.80101]

Shahjahanpur (-2)  0.225780 -0.057434  0.157661  0.290553
 (0.15427)  (0.08051)  (0.07769)  (0.17136)
[ 1.46355] [-0.71338] [ 2.02943] [ 1.69556]

Shahjahanpur (-3)  0.254727 -0.069200  0.051570  0.026086
 (0.15711)  (0.08199)  (0.07912)  (0.17452)
[ 1.62132] [-0.84398] [ 0.65180] [ 0.14948]

Shahjahanpur (-4)  0.252984 -0.062568 -0.029681 -0.143724
 (0.15589)  (0.08136)  (0.07850)  (0.17316)
[ 1.62284] [-0.76907] [-0.37809] [-0.83000]

West Godavari (-1)  0.110693 -0.036751  0.043261 -0.023198
 (0.06927)  (0.03615)  (0.03488)  (0.07694)
[ 1.59808] [-1.01667] [ 1.24023] [-0.30151]

West Godavari (-2) -0.019431 -0.065004  0.017011  0.072320
 (0.06933)  (0.03618)  (0.03491)  (0.07701)
[-0.28026] [-1.79654] [ 0.48721] [ 0.93906]

West Godavari (-3)  0.020602  0.085392  0.013400 -0.016494
 (0.06905)  (0.03604)  (0.03477)  (0.07670)
[ 0.29836] [ 2.36957] [ 0.38535] [-0.21504]

West Godavari (-4) -0.045374 -0.009717 -0.001270 -0.068767
 (0.06895)  (0.03598)  (0.03472)  (0.07658)
[-0.65811] [-0.27004] [-0.03657] [-0.89792]

C is the constant,  1.528261  3.756346  0.648497  5.233629
 (4.84799)  (2.53006)  (2.44137)  (5.38512)
[ 0.31524] [ 1.48469] [ 0.26563] [ 0.97187]

D is the difference, 1n is the natural logarithm, and (-1),(-2),(-3) and (-4) indicate number of lags.
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five years The results of the Johansen-Juselius Method
of multivariate co-integration tests for four selected
markets. Both the eigen value test and the trace test results
indicate the presence of three co-integrating vectors at
the five per cent significance level during the period. This
implies that all the four markets were in fact cointegrated
and had a common sharing of information on price
changes in the long run. The market prices in general,
attains a long-run equilibrium relationship/ converge in
the long-run after restating and correcting prices ranging
from -0.03 per cent to -0.08 per cent per week. There is
integration even among the geographically dispersed rice
markets. However, some pairs have shown bidirectional
causality and others have depicted unidirectional causality.
It was observed from the study that the markets have a
strong association in term of wholesale prices of rice in
different markets, thereby influencing the prices from
one market to other market with a one weeks lag to two
weeks lag. This helped to transfer the price signals from
one market to another and thereby helps in stabilizing the
prices over space and create a healthy competitive
environment.
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ABSTRACT
The present study aimed to evaluate the impact of kissan credit card scheme on different categories of farms in Punjab. The
study was based on primary data collected from 400 farmers (200 KCCS beneficiary farmers and 200 KCC non beneficiary
farmers) spread across three districts viz. Amritsar, Bathinda and Hoshiarpur of Punjab. Cropping intensity as well as
returns per hectare were higher among all categories of farms on KCCS beneficiary farms than on KCCS non beneficiary
farms. This was due to the timely availability of credit to the KCC beneficiary farms. The major variable which discriminated
KCC beneficiary farms and KCC non beneficiary farms in Punjab was net savings. The KCC beneficiaries were found to
have low income from other sources resulting in low savings therefore they require more credit to finance their business
and this highlights the importance of KCCS. KCC beneficiaries were spending more on socio- religious functions and
domestic expenditure. The gap between net saving and credit requirement is also high for KCC beneficiary farmers than
KCC non beneficiary farmers. The major reason for the non-adoption of the KCCS were insistence of collateral, fear of
non-repayment of loan, satisfaction with owned resources, bad experience in past with institutional sources of credit and
time consuming formalities.
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Beneficiaries, discriminant analysis, institutional credit, kissan credit card scheme
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INTRODUCTION

After independence a multi-agency approach
comprising of co-operative banks, scheduled commercial
banks and Regional Rural Bank’s (RRB’s), was followed
for providing credit to agricultural sector in India. The
policy of agricultural credit was guided mainly by the
considerations of ensuring adequate and timely availability
of credit at reasonable rates especially to resource poor
marginal (having land holdings less than 1 hectare) and
small farmers (having land holdings less than 2 hectares)
which constitute nearly 83 per cent of total farming
community in India (Census, 2011). But even after five
decades of independence, the lack of institutional credit
has remained a major constraint in the economic
enlistment of these people, despite the significant strides
achieved in terms of spread, network and outreach of
financial institutions in rural areas.The dependence of
small and marginal farmers is still high on non-institutional
sources as the financial aid extended by central banks,

co-operative banks, cooperative societies, and regional
rural banks etc. to the weaker sections hasn’t touched
fringe of the problem of credit of the bottom 70 per cent
of the rural population. Moreover, small proportion of
agricultural credit to AGDP as well to GDP indicated low
investment in terms of agricultural credit in comparison
to its contribution to national economy. Inadequacy
of agricultural credit was indicated by lower per unit gross
cropped area to flow of credit (Verma et al., 2011). It
was against this background the RBI in 1998 directed all
public sector, RRB’s and co-operative banks to introduce
Kissan Credit Card Scheme (KCCS), in 1998-99. The
scheme was conceived as a uniform credit delivery
mechanism, which aimed at provision of adequate and
timely supply of short-term credit to the farmers to meet
their crop production requirements on the lines of the
modal scheme formulated by National Bank of Agriculture
and Rural Development (NABARD) and in due course of
time the KCCS was adopted by all the directed agencies.



464

Indian J Econ Dev 12 (1a): April 2016

Among all the states of India, Punjab leads the
chart with highest coverage of KCC and with ratio of
number of cards to operational holdings being 77.53 per
cent (Samantara, 2010). Upto March 2013, commercial
banks had disbursed 1.93 million cards with an amount
of `40036.6 million, while cooperatives had disbursed
0.96 million cards with a total amount of `7350.33
millions.. The scheme has proved to be a mechanism of
cutting down transaction costs for farmers. There is no
processing fee up to a limit of `3 lakhs. However, despite
this impressive performance, many researchers feared
that farmers in small villages of border areas are still
deprived of this facility (Haque, 2014). Therefore, in order
to evaluate the performance of KCCS in Punjab, a detailed
study of this scheme was carried out during 2010-12
with following main objectives:
i. to evaluate the impact of KCCS on net returns of different

categories of farms in the state of Punjab and
ii. to identify the factors which discriminate KCC

beneficiaries and KCC non-beneficiaries.
METHODOLOGY

Both primary and secondary data were used for the
present study. The primary data was collected using
specially prepared questionnaire from a sample of 400
farmers (200 KCCS beneficiaries and 200 non-
beneficiaries) spread over three districts of the Punjab
state i.e. Amritsar, Bhatinda and Hoshiarpur districts. The
design used for sample selection was stratified random
sampling method with size of holdings forming the basis
for stratification. The information regarding operational
holding, farm buildings, farm machinery and equipments,
farm livestocks, labour employed and crops raised etc.
were collectedto estimate cost (fixed and variable) of
production.

Similarly, information regarding the returns generated
from crop production and livestocks, credit availed via
KCC etc. were also collected from sample farmers.
Cropping intensity and returns from farm.  To examine
the authenticity of information regarding the transaction
details with the banks, the accounts of KCC beneficiaries
were examined by consulting the bank managers of the
selected bank branches. The secondary data were compiled
from diverse sources like various government reports
published by Reserve Bank of India,  Ministry of Finance,
NABARD and National Sample Survey Organization
(NSSO) during 1992 (48th Round) and 2003 (59th Round).
Moreover, information was collected from journals,
newspapers, magazines and internet etc. for the present
study.
Method of Analysis

Budgeting technique was employed for estimating
cost of production and gross returns for all the farm
enterprises like crops, dairy, poultry and orchard etc. on

all sized farms. The land use efficiency or cropping
intensity of different sized farms was estimated.

Levels of farm income returns to fixed farm factors
and gross returns and net returns for different sized farms
of the study area for the year 2010-11 were obtained by
averaging out the gross returns, returns to fixed farm
factors and net returns obtained on the farms of various
sizes. Per hectare farm income of different farms were
derived by dividing the gross returns and net returns by
their respective area of farms. To study the growth of
agriculture credit over year’s growth rates were worked
out. The compound growth rate was worked out by an
exponential function of the form.
Analysis of variance technique

To compare to net returns on per hectare basis of
selected farmers between their sizes and different zones
on selected beneficiaries and non-beneficiaries two way
analysis of variance technique was applied. As the data is
divided into rows and columns to study the difference
between zones and difference between their sizes on the
basis of average per hectare net returns.
Discriminant function approach

Discriminant function approach was used for
discriminating the KCC beneficiaries and KCC non
beneficiaries on the basis of different variables mainly
age, education, family size, farm size, income from crops,
income from other sources, domestic expenditure, and
socio religious expenditure, net saving, gap between credit
requirement and net saving.
RESULTSAND DISCUSSION
Impact of KCC on net returns

The cropping intensity of KCCS farmers was
comparatively higher than non KCCS farmerswhich was
due to timely access and availability of credit to KCSS
farmers. Similarly, although all categories of KCCS farmers
were incurring higher variable cost per ha than non KCCS
beneficiaries, but the gross as well as net returns of all
categories of KCCS farmers were significantly higher than
non-beneficiaries of KCCS. The reasons for these
phenomena was easy availability of finance through KCC,
thereby making it easier for marginal and small farmers
to adopt intensive input usage for better production and
higher gross as well as net income (Table 1). Gross returns
and net returns per hectare were the highest on marginal
farms, thta is, `168272 and `49697 respectively and were
estimated to be lowest on the large farms (Rs. 147243).
Returns per hectare decreased as the farm size increased
thereby highlighting the positive role of KCC’s in improving
income of targeted group, that is, marginal and small
farmers. In the case of non-beneficiaries of KCCS gross
returns, variable cost and net returns increased with the
size of farm. The large farms under this category were
having maximum gross as well as net returns and marginal
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and small farms were low gross and net returns
comparatively. The reason for low returns on marginal
and small farms was less variable cost or low investment
which may be due to lack of finance on these farms.
Analysis of Variance of Net Returns

The perusal of Table 2 showed that calculated F-

interested in knowing what kind of
characteristics are required to discriminate
between any two given populations based on
sample drawn from them. The results pertaining
to the discriminate function analysis presented
in Table 3 showed that all factors were
significant factors in discriminating KCC
beneficiary farmers from KCC non beneficiary
farmers of all zones.

The major variable which discriminated
KCC beneficiary farms and KCC non beneficiary
farms in Punjab was net savings (40.370), that
is, KCC non beneficiary farms have higher net
savings than KCC beneficiaries as KCC non
beneficiary farms have other sources of income.

The KCC beneficiaries have low income
from other sources therefore they require more credit to
finance their business and this highlights the role of KCC.
Moreover, KCC beneficiaries were spending more on
socio religious functions and domestic expenditure. The
gap between net saving and credit requirement is also
high for KCC beneficiary farmers than KCC non
beneficiary farmers. This reveals the fact that KCC
beneficiary farmers were not using the credit availed
through KCC for production purposes. It means some

Table 2: Analysis of variance of net returns per hectare of
selected beneficiaryand non beneficiary farmers
Distribution D.F. KCCBC NBF

Cal F Tab F Cal F Tab F
Size Zone
Error

4 11.77 3.84* 0.88 3.84**
2 4.11 4.46 13.12 4.44

*Significant at 1 per cent level
KCC BC: KCCbeneficiary farmers, NBF: Non beneficiary farmers

Table 1: Impact of KCCS in the study area
(` per ha)

Particulars Marginal  Small  S.emi-
medium

Medium  Large Overall

Cropping intensity (percent)
KCCS beneficiaries 232.35 226.55 224.33 223.41 221.54 225.64
Non- beneficiaries 210.13 207.41 203.10 201.46 201.42 204.70
Returns
KCCS beneficiaries
Gross returns 168272 164807 161179 158864 157243 158473
Variable expenses 88629 89184 89880 92117 92349 91032
Net returns/ha 79643 75623 71299 66747 64894 67441
Non beneficiaries
Gross returns 143731 145803 146815 150911 151646 146781
Variable expenses 82500 83573 84567 88516 88900 85611
Net returns 61231 62230 62248 62395 62746 61170

value was 11.77 is greater than tabulated F-value which
was 3.84 in the case of sizes among KCC beneficiary
farmers which showed that the difference between net
returns per hectare of selected KCC beneficiary farmers
among sizes differ significantly in decreasing order which
means that the net returns per hectare of marginal and
small farm sizes were greater than medium and large
farms. The reason for these results is the timely and easy
availability of capital through KCC to the marginal and
small farmers.

However, the difference
between net return of the selected
non beneficiary farmers between
their zones was insignificant as the
calculated value of F among zones
was 0.88 which was less that
tabulated F-value (3.84) which
means that the net returns of the
farmer of all zones were having the
almost similar value.
Application of Discriminate Analysis

Discriminate analysis is a
multivariate technique which deals
with knowing the extent to which the
given character discriminates or
differentiate between two
populations, that is, KCC
beneficiaries and non-beneficiaries.
The analysis is important as we were

Table 3: Particulars of discriminate function for KCC beneficiary farms and
Non KCC  beneficiary Farms of Punjab
Variables B NB  di  di PCTD
Age years X1 43.90 40.85 3.05 0.03822259 0.1166 5.05
Education X2 11.32 9.88 1.44 0.051805555 0.0746 3.23
Family size (No.) X3 6.59 6.67 -0.28 -0.111428571 0.0312 1.35
Farm size in acres X4 3.80 3.82 -0.02 -19.450053 0.3892 16.86
Income from crops/ farm X5 191220 180178 11042 0.000005669 0.0626 2.71
Income from other sources X6 57065 72469 -15404 -0.000010159 0.1565 6.78
Domestic expenses (`) X7 167617 159619 7998 0.000008289 0.0663 2.87
Socio-religious experience (`)
X8

55967 36807 19160 0.00000594 0.1138 4.930.

Net saving (`) X9 24701 56221 -31520 -0.000029568 0.9320 40.370.
Credit req. (`) X10 108491 58938 49553 0.000003303 0.1637 7.09
Gap between credit
requirement and net saving (`)
X11

83790 2717 81073 0.000002494 0.2022 8.76

B: Beneficiary, NB: Non-Beneficiary, di: Mean  Difference , di: Discriminant distance side, 
Discriminant, and PCTD: Per cent  contribution to the  total distance

Kaur and Singh: Evaluating the impact of Kisan Credit Card Scheme on different categories of farms in Punjab



466

Indian J Econ Dev 12 (1a): April 2016

part of the credit was diverted for consumption purposes.
A check should be kept on the borrowers so that credit is
not diverted for consumption purposes. The percentage
contribution to the total distance in domestic expenditure
was 2.87 per cent, 6.78 per cent in income from other
sources, 2.71 per cent from income from crops per farm,
5.05 per cent from age in Punjab.
Reasons for Non-Adoption of KCC Scheme

An opinion survey of the KCC non beneficiaries was
also carried out to study the reasons and opinion of
farmers for non-adoption of KCCS. Insistence of collateral
is the main reason for the non-adoption of KCCS as
around 94 per cent farmers considered insistence of
collateral as the main reason for non-adoption of KCCS
(Table 4). Second main reason for non-adoption of KCCS
was considered as fear of non-repayment of loan amount
by other KCC members as nearly 68 per cent of farmers
considered it main reason for non-adoption of KCCS.
Another reason for non-adoption of the scheme was that
non KCC members (51 per cent) were satisfied with
owned resources considered it as important reason for
non-adoption of KCCS scheme. Other reasons for non-
adoption of the  KCCS were bad experience in past with
institutional source of credit, time consuming formalities,
lack of awareness, fear of harassment and  non-
cooperation of bank officials.
CONCLUSIONS

Cropping intensity as well as returns per hectare were
higher among all categories of farms on KCCS beneficiary
farms than on KCCS non beneficiary farms. This was
due to the timely availability of credit to the KCCS

beneficiary farmers. Revolving cash credit facility helped
KCC beneficiaries to withdraw credit and helped in timely
application of required inputs. Returns per hectare among
KCC beneficiaries decreased as the farm size increased
thereby highlighting the positive role of KCC’s in improving
income of targeted group such as marginal and small
farmers. On the contrary gross returns, variable cost and
net returns among non-beneficiaries of KCCS increased
with the size of farm due to less variable cost or low
investment on marginal and small farms which is due to
lack of finance on these farms.

The major variable which discriminated KCC
beneficiary farms and KCC non beneficiary farms in
Punjab was net savings. The KCC beneficiaries were
found to have low income from other sources resulting
in low savings therefore they require more credit to
finance their business and this highlights the importance
of KCCS. KCC beneficiaries were spending more on socio
religious functions and domestic expenditure. The gap
between net saving and credit requirement is also high
for KCC beneficiary farmers than KCC non beneficiary
farmers. This reveals the fact that KCC beneficiary farmers
were not using the credit availed through KCCS only for
production purposes which means some part of the credit
is diverted to consumption purposes. A check should be
kept on the borrowers so that credit is not diverted to
consumption purposes.

The major reason for the non-adoption of the KCCS
were insistence of collateral, fear of non-repayment of
loan, satisfaction with owned resources, bad experience

in past with institutional sources of credit
and time consuming formalities. The problem
of collateral which is a major problem could
be made simple by defining procedures of
titling of assets such as land and legalizing
land lease markets. Another way to deal with
this problem could be the valuation of
household assets such as buildings,
agricultural machinery and other durable
assets. The other recommendations for
better working of the KCCS are
computerization of branches, development
of crop specific credit limits and better
information system for borrowers.
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Table 4: Opinion survey of KCC non-members for their non acquisition
of KCCS
Reasons Marginal Small Semi-medium Medium Large All
Fear of non-
repayment

33 20 28 12 2 95
(92) (71.00) (70.00) (46.00) (20.00) (68.00)

Satisfied with
owned resources.

16 11 21 13 8 72
(44.00) (39.00) (52.00) (50.00) (80.00) (51.00)

Bad experience in
past with
institutional source
of credit

3 2 3 2 2 12

(8.00) (7.00) (8.00) (8.00) (20.00) (9.00)

Time consuming
formalities

2 2 5 4 3 16
(6.00) (7.00) (13.00) (15.00) (30.00) (12.00)

Lack of
awareness

5 4 1 0 0 10
(14.00) (14.00) (2.00) 0.00 0.00 (7.00)

Fear of
harassment

6 1 4 2 1 14
(17.00) (4.00) (10.00) (8.00) (10.00) (10.00)

Insistence of
collateral

35 26 37 24 99 1
(97.00) (93.00) (92.00) (92.00) (90.00) (94.00)

Cooperation of
bank officials

7 4 6 3 2 22
(19.00) (14.00) (15.00) (12.00) (20.00) (16.00)

Source: Sample Survey
Fgures in parentheses are percentages
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ABSTRACT
Paddy straw has an immense economic value in the form of livestock feed, mushroom material, mulching material, etc.
Using Zero till drill and Happy Seeder machines are also economical methods for in-situ management of paddy straw
but unfortunately burning of paddy straw is the most promising straw disposal method adopted by the farmers of some
Indian states including Punjab. On the other hand, paddy straw is used as animal feed and as a fuel source in West
Bengal. This study aimed at exploring the most promising alternatives of paddy straw management techniques in
economic terms in the two states. The economic analysis was based on the survey of 20 farmers in each state to work out
their economics for the selected paddy straw management techniques used by them. The research findings indicated that
in Punjab, Happy Seeder technology proved to be the most economical straw management technique while in West
Bengal, animal feed and paddy straw mushroom have emerged as the two most economical techniques for straw
management. This analysis can serve as the base for promoting these technologies in both the states in an effective
manner to reduce pollution and sustain economic development of the farmers.
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Paddy Straw Burning, Straw management techniques, economics, policy measures

JEL Codes

INTRODUCTION
Area occupied under paddy in India is about 88.07

million ha (Anonymous, 2014a) out of which 2.64 m ha
is in Punjab (Anonymous, 2014b) and 62.42 m ha is in
West Bengal (Anonymous, 2014c). Paddy production in
India is 103.04 million tonnes (Anonymous, 2015) and
more than 275 million tonnes of paddy straw is generated
annually (Anonymous, 2014d). About 20 million tonnes
of paddy straw is generated in Punjab (Anonymous,
2013a) and 35.93 million tonnes in West Bengal
(Anonymous, 2009).  In Punjab a large portion, 12 million
tonnes of paddy straw is subjected to burning (Sood,
2013) in fields primarily to clear them prior to the sowing
of wheat crop. Contrary to this, there is no burning of
paddy straw in West Bengal and it is used for various
other purposes such as cattle feed, thatching for rural
houses, fuel for residential cooking and industry, mulching

material, compost making etc. (Anonymous, 2014b). The
need to prepare fields for the wheat crop results in hasty
burning of paddy straw in Punjab. Burning agriculture
residues has multiple negative effects including local air
pollution, increase in black carbon and contributions to
regional and global climate change (McCarty, 2010; Gupta
et al., 2004; Farag et al., 2013 and Jain et al., 2014).  On
the other hand, non-burning of residue and its
incorporation, in the long run, improves the chemical
properties of soil and paves way for sustainable agriculture
and natural resources (Gupta et al., 2004). Although paddy
straw is of tremendous value to the farmers, the problem
of on-farm burning of paddy straw is intensifying in recent
years due to shortage of human labour, high cost of
removing the straw by conventional methods and use of
combines for harvesting of crops (Anonymous, 2013a
and Pathak et al., 2010). Farmers can get the same or

C14, F64, F68, O33, Q01, Q16
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slightly higher grain yield with the adoption of Happy
Seeder (zero tillage) and rotavator (reduced tillage) as
compared to conventional method (Singh, 2007). An
average 9-15 per cent higher grain yield of wheat has
been recorded with Happy Seeder sowing in rice residues
(Singh et al., 2012). This study tried to highlight the
economic impact of the selected paddy straw management
techniques which will help the farmers in choosing the
best alternative as suited to their socio-economic
conditions.
METHODOLOGY

The study was conducted in the states of Punjab
and West Bengal which were purposively selected as both
are paddy growing states of India with a difference that
there was more than 80 per cent burning of paddy straw
in Punjab while there was no burning of paddy straw in
West Bengal. A snowball sampling design was followed
to select the respondents for the study and twenty farmers
were selected from each state who were using the selected
paddy straw management techniques. From amongst the
various paddy straw management techniques, the four
most prominently used paddy straw management
techniques adopted by the farmers in the two states were
identified for this study. These included Happy Seeder,
paddy straw as input for mushroom production and use
of paddy straw in power generation plants and paper mills
in Punjab while use of paddy straw as animal feed, as
input for mushroom production, use as mulching material
and Zero tillage in West Bengal. For each alternative, five
farmers were identified who had been practicing this
straw management technique at least for two years. Thus
a sample of 40 farmers was selected to know the economic
impact of these paddy straw management techniques
adopted by them in the two states.
RESULTSAND DISCUSSION
Comparative Economics of Conventional Method versus Happy
Seeder for Straw Management in Punjab

The conventional method of sowing wheat involves
many pre-sowing operations like harrowing, heaping,

removing stubbles of rice and ploughing with cultivator.
The perusal of Table 1 clearly showed that all these
operations when performed accounted to an amount of
`1625 per acre. On the other hand, use of Happy Seeder
reduces the cost on all these operations substantially as
the land preparation and sowing is done simultaneously
at one time with the Happy Seeder machine and the cost
on same was calculated to `675 per acre including labour
charges. So, if we analyze the economics of Happy Seeder
for management of paddy straw, it shows that Happy
Seeder is much more economically effective as compared
to conventional method as it gives a net saving of `950
per acre. This amount is an additional financial advantage
derived from using Happy Seeder technology for paddy
straw management and wheat sowing.
Comparative Economics of Using Paddy versus Wheat Straws
as Raw Material for Production of Mushroom in Punjab

Paddy straw can also be utilized as a raw material
for mushroom culture in Punjab but generally farmers
are using wheat straw as raw material. For production of
button mushroom, some operations like washing of straw
and draining of excess water, cutting of straw, and
preparation of bundles are necessary. The data in Table.2
revealed that the estimated cost for these operations come
to be `475 per quintal in the case of using paddy straw as
a raw material while it was `725 per quintal when wheat
straw is used as a base  material.  Therefore, using paddy
straw for mushroom production can help the mushroom
growers save an amount of `250 per quintal as net saving.
Use of paddy Straw in Power  Generation Plants and Paper
Mill Industry

Regarding the use of paddy straw in paper mill
industry and power generation plants in Punjab, it was
found that the staff of both these industries contact the
farmers for procuring paddy straw. Staff is also
responsible for the procurement of straw from the field
and arranging its transportation. The farmers incur no
expenses on clearing their fields and disposal of paddy
straw. At the same time, paper mill industry and power

Table1: Comparative economics of conventional method vs. Happy Seeder for Straw management in Punjab
( `per acre)

Operation Conventional method Operation Happy Seeder
Quantity Cost (a) Quantity Cost (b) Net saving (a-b)

Harrowing (l diesel) 8 400.00 Land preparation and sowing 8 400.00 -
Heaping ( per acre) 300 300.00 Straw spreading 125 125.00 -
Removing stubble (per
acre)

125 125.00 NA - - -

Ploughing with cultivator (l
diesel)

8 400.00 NA - - -

Sowing  (l diesel) 5 250.00 NA - - -
Labour (per care) 150 150.00 - 150.00 150.00 -
Total cost - 1625.00 - 675.00 950.00
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Table 3: Economics of selected paddy straw management techniques in West Bengal
(` per acre)

Operation Labour (No.) Cost per
bigha

Cost
(a)

Market
value (`)

Market
value (b)

Net saving
(b-a)

1. Use as animal feed
Straw chopping 2 608.00 1822.00 250.00 9000.00 7178.00
2. Use as mulch material
Apply straw as mulch material 1.2 331.00 993.00 77.00* 232.00** -762.00
3. Use as input in mushroom production
Washing Straw and draining of excess
water

1 276.00 828.00 375.00 13500.00 7152.00

Cutting of Straw 4.2 1160.00 3480.00 - - -
Preparation of Bundles of Straw 1 276.00 828.00 - - -
Transportation cost for  marketing 404.00 1212.00 - - -
Total cost 2116.00 6348.00 - - -
*Cost of Fertilizer save per bigha (`)
**Fertilizer saved per acre

generation plants are taking the paddy straw either free
of cost or at very nominal charges from the farmers’
fields. It is a kind of mutual agreement between the two
parties i.e. the farmers and the industry officials. It is a
symbiotic relationship where in the farmers are benefited
in terms of clearance of their fields through removing
paddy straw without burning or incurring any expenditure
on its removal while the industry officials are using this
straw to generate power in the power generation plants
and manufacture paper in the paper mills.
Economics of selected paddy straw management techniques
in West Bengal

The perusal of Table 3 shows the economics of using
paddy straw as animal feed, mulch material and as input
for mushroom production. In West Bengal, the operational
land holding is measured in the units of Bigha which is
equivalent to 1/3rd of an acre. Proportion of paddy and
straw output is 1: 1.25. As reported by the farmers, 12
quintal of paddy straw is generated from one bigha of
land or 36 quintal per acre. Chopping of straw is necessary
before using it as animal feed. Two persons chop the

paddy straw generated per bigha which incurs `608 as
labour costs. Therefore, per acre labour cost comes out
to `1822. On the other hand, market price per quintal of
paddy straw is `250. Thus, the estimated total market
value of paddy straw comes out to be `9000 per acre.  If
36 quintal of straw is purchased from the market to feed
the cattle, the total expenditure comes out to `9000. This
implies that paddy straw generated from the farmers own
field saves him `7178 acre which, in turn, can be treated
as his net saving.

The results presented in Table 3 revealed that
mulching is not a cost effective straw management
technique for the farmers of West Bengal. But it has a
long term multi-dimensional impact which is reflected
either in increase or sustainability in the productivity of
crops. The main purpose of using paddy straw as
mulching material is to increase the overall quality of the
soil as it helps to improve soil structure and texture
(Rahman et al., 2013) and increases the soil moisture,
organic matter and nutrients. It also reduces surface run
off and prevents the birds from picking seed from the
field as referred by the farmers. It is clear from the data
that in monetary terms, mulching saves only `232 by
reducing the use of inorganic nitrogenous and potassic
fertilizer while mulching operation costs `993 per acre as
labour wages. This means that an additional amount of
`762 is need to be invested by the farmers with an
expectation to keep the soil quality and crop productivity
sustainable in the long run.

The production of mushroom using paddy straw
has a good market value in West Bengal. The market value
of paddy straw when purchased for producing mushroom
is `375 per quintal and thus, total value of this raw material
per acre of land comes out to `13500. This cost has to
be incurred if the mushroom producer procures the same

Table 2: Comparative economics of using paddy straw
ve rs us whe at s traw as raw mate rial for mus hroom
production in Punjab

(`)
Operations Paddy

straw (a)
Wheat

straw (b)
Net Saving

(b-a)
Purchasing cost (1q) 50.00 350.00
Washing and draining
water (labour charge)

250.00 250.00

Cutting Straw (Motor
and diesel charge)

50.00 -

Bundles of Straw
(Labour charge)

125.00 125.00

Total cost (avg) 475.00 725.00 250.00

Roy and Kaur: Economic analysis of selected paddy straw management techniques in Punjab and West Bengal
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Table 4: Comparative economics of conventional method versus  zero tillage method straw management in West Bengal
(` per acre)

Operations Conventional Zero tillage Net saving
(a-b)LR (No.) Cost per bigha (`) Cost (a) LR (No.) Cost per bigha (`) Cost (b)

Ploughing 2 552.00 1656.00 - - -
Cross ploughing 2 552.00 1656.00 - - -
Cleaning and levelling 1 276.00 828.00 - - -
Row making 1 276.00 828.00 - - -
Sowing 1 276.00 828.00 - - -
Ploughing and sowing
including machine rent

- - - - 1000.00 3000.00

Total cost 5796.00 3000.00 2796.00
LR: Labour requirement

Table 5:  Overall economics of se lected paddy straw
management technique

(`)
State Alternative

techniques for paddy
straw management

Expenses Net return

Punjab Power generation - -
Paper mill industry - -
Happy seeder 675 950
Mushroom material 425 300

West Bengal Animal feed 1822 7178
Mushroom material 6348 7172
Mulch material 993 -762
Zero tillage 3000 2796

quantity from the market. Therefore, in absence of buying
from the market, the mushroom producer can save an
amount of `7152 (`13500-`6348) per acre which is the
net financial gain derived from using paddy straw as
material for mushroom culture.
Comparative economics of conventional method vs. zero
tillage methods of paddy straw management in West Bengal

The cost of all the operations used in  conventional
method of sowing wheat amounts to `5796 per acre as
presented in Table 4. On the other hand, zero tillage
involves no such operations and expenditure. It only
includes the machine rent which is `3000 for simultaneous
ploughing and sowing of wheat per acre. Thus, zero tillage
is much more economical as compared to conventional
method as it gives a net saving of `2796 per acre.
Overall economics of selected paddy straw management
techniques

An overall picture of the economic analysis of the
selected paddy straw management techniques  used in
Punjab and West Bengal are presented in Table 5. The
data clearly indicates that in Punjab, Happy Seeder
technology can be most effectively used as compared to
other straw management techniques while in West Bengal,
animal feed and paddy straw mushroom have emerged
as the two most economical techniques for straw

followed by zero tillage technique.
CONCLUSIONAND SUGGESTIONS:

All stakeholders i.e., farmers, supply and value chain
service providers, researchers, extension agents, policy
makers, civil servants, consumers need to be engaged in
understanding and harnessing the full potential of using
crop residues with conservation agriculture for
sustainability and resilience of Indian agriculture. This
study concluded that Happy Seeder has emerged as the
most economical paddy straw management technique in
Punjab while Animal feed and paddy straw mushroom
are the prominently used techniques on the basis of
economics. Looking at the research findings, it can be
suggested that zero till drill and Happy Seeder machines
need to be made available to the farmers in sufficient
quantity in Punjab and West Bengal respectively. At the
same time, it is equally essential that these machines are
supplied to the agricultural cooperative societies and
farmers on subsidized rates. Adequate promotion of these
technologies is also imperative to make the farmers aware
and knowledgeable regarding the economic benefits of
these technologies. Various extension strategies such as
demonstrations, field days and exposure visits can be used
for these promotions. At the same time farmers need to
be motivated and made ecologically conscious by their
capacity building in using these technologies. On the part
of the government and policy makers, development and
strict enforcement of legislation on prevention and
monitoring of paddy straw burning needs to be ensured
through incentives and punishment.
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ABSTRACT
India is the largest producer of mango with an annual production of 18431.3 thousand tons annualy. It is processed into
various products like aam panna, kachha aam, aam choor, squash, aam papad, mango flavoured hard boiled candy, RTS
and nectar etc. Mango is available seasonally and thus the pulp is preserved during the peak season and is stored for
further use. Many times inappropriate processing and handling of processed pulp results in the spoilage of pulp and make
it unfit for further product development leading to the direct income losses to the production units. So, considering such
losses an attempt was made in this study to prepare wine from waste. Based on the sensory attributes the dilution of pulp
with water (1:3) was selected for wine preparation as this treatment exhibited least off-odour and acidity. The physico-
chemical analysis of wine revealed an ethanol content of 10.24% (v/v) and a titrable acidity of 0.68%. The prepared wine
also possessed high sensory scores for color, appearance and overall acceptability. The wine had physico-chemical as
well as sensory attributes at par with the wine prepared from fresh pulp. So the production of wine from such unfit pulps
can reduce the overall economic losses to the processing plants.
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INTRODUCTION
India is the second largest producer of fruits with

an annual production of 88977 thousand tonnes and is
the largest producer of mango with an annual production
of 18431.3 thousand tons comprising of the 20.7 per
cent of total fruit production in India Anonymous (2014).
It is cultivated on a land area of about 2516 thousand
hectares comprising of 34.9 per cent of the total fruit
area in India.  Although a large chunk of produce is
consumed fresh but government is promoting the
processing of fruits and vegetable. Mango is processed
into various forms such as aampanna, kachhaaam,
aamchoor, squash, aampapad, mango flavoured hard
boiled candy, RTS and nectar. Still there are large
quantities of fruits that are not utilized and goes waste.

Nowadays, government is focusing to increase the
processing of fruits. As it is not possible to install large
plants at every fruit producing region so many small scale
processing plants are established in these parts which

process fruits into pulp and the pulp is preserved and
further supplied to processing plant for development of
value added products. Although every care is taken at the
each step of processing to retard the spoilage but  there
is always a scope for some mishandling or misprocessing
which might result in the spoilage and may result in higher
economic losses. Production of wine from such pulp
can be one of the alternatives to the processors.

Wines have been considered as safe and healthy
drinks the production and nutritive value of different fruit
wines have been reported earlier Joshi, (1997),  Joshi et
al. (1999), Joshi and Kumar (2011), Joshi et al. (2011).
It consists of water, alcohol, pigments, esters, vitamins,
carbohydrates, minerals, acids, and tannins with medicinal
and therapeutic value Patil et al. (2005). Alcohol serves
as the main energy source in wines and in low amounts
its intake is considered to have cholesterol lowering effect.
The recent years have witnessed several reports on the
consumption of wine in moderation and beneficial effect
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on the cardiovascular system as well as the general
wellbeing of the consumers Creina (2011).  A substantial
research work has been also done on the mango wine
and several researches have been reported by various
researchers (Kumar et al., 2012), Reddy and Reddy
(2009). Although mango pulp is successfully utilized for
the wine production but not much data is available for
the use of mildly fermented mango pulp for wine
making.Therefore, there is a need for the optimization of
such pulps for production of wines, to evaluate the same
for physico-chemical characteristics, sensory attributes
and to analyse its economic value.
METHODOLOGY
Mango Pulp

A lot of low quality mildly fermented mango pulp
was available in the Food Industry Center of Department
of Food Science and Technology, Punjab Agricultural
University, Ludhiana.
Yeast Culture

A yeast culture of strain MTCC11815 was procured
from the Industrial Microbiology laboratory of Department
of Microbiology, Punjab Agricultural University, Ludhiana.
Enzyme

The pectin esterase enzyme used in the studies was
manufactured by M/S Triton Chemicals, Mysore, India
under the brand name “Pectinol”.
Other Additives

Cane sugar and DAHP were procured from local
market.
Preparation and Maturation of Wine

The pulp was diluted with potable water in different
ratios i.e. 1:1, 1:2 and 1:3. It was properly mixed and
filtered through muslin cloth so as to remove insoluble
pulp. All the three treatments were analysed for the sensory
attributes like flavor, off-odour and colour. Among the
three treatments one final treatment was selected on the
basis of flavour and absence of off-odour (Table 1).

the bottom. After completion of fermentation sufficient
racking was done for the clarification of wine. The wine
was then pasteurized, matured for a period of three months
and was sensory evaluated.
Physico-chemical and sensory analysis

Mango pulp and prepared wine was analyzed for
various physico-chemical and sensory quality
characteristics. Total soluble solids (TSS) were
determined using hand refractometer after correcting the
readings for temperature variation. The results were
expressed as degree Brix (oB). Titrable acidity was
measured by the method of A.O.A.C. (1980), pH was
measured with Oakton digital pH meter. Ethanol content
was estimated by potassium dichromate method of Caputi
et al., (1968), using spectrophotometer. Total phenols
were estimated using Folin-Cicoalteau method (Singleton
and Rossi, 1965). Ascorbic acid was measured by titrating
against the DPPH dye (Ranganna, 1986). Colour was
determined using Hunter Colour lab and the value of the
colour was presented as ‘L’ (lightness), ‘a’ (redness) and
‘b’ (yellowness). The value of L varies from 0-100. Higher
the value of L whiter the product and lower the value of
L indicates black. The positive value of ‘a’ indicates
redness and negative value indicates greenness. The
positive value of the b value indicates yellowness and the
negative value indicates blueness.

Sensory evaluation was done on the 7 point Ranking
scale and 9 point Hedonic scale. Ranking test was used
for the selection of treatments. In the ranking test judges
were asked to rank the each attribute on a scale of 1-7
according to intensity. A high score means higher intensity
of a particular attribute. The final product was analysed
on a 9 point Hedonic scale which varies from dislike
extremely (0) to like extremely (9). The judges were asked
to refrain from smoking 12 hours before the sensory
evaluation. During the test judges rinsed their mouth with
water in-between the testing of the products.
RESULTSAND DISCUSSION
Selection of the Dilutions

All the three treatments were subjected to sensory
evaluation on a 7 point ranking scale. The sensory scores
for the three treatments are given in Table 2. The
treatments T1 and T2 possessed high off odour and had
a low score for mango flavor and overall acceptability

Table 2: Ranking score for different treatments
Attribute Treatments

T1 T2 T3
Colour 6.0±0.25 5.0±0.50 4.0±1.0
Mango Flavour 2.0±0.25 3.0±0.75 5.0± 0.5
Off-odour 7 5.0±1.0 2.0±0.50
Overall acceptability Rejected 2.0±0.50 5.0±0.75
Where, 1- Minimum Intensity; 7- Maximum Intensity

Table 1: Summary of the treatments
Treatments Mango pulp (kg) Water  (l)
T1 2.00 2.00
T2 1.34 2.66
T3 1.00 3.00

The TSS was raised to 22ºB by the addition of cane
sugar in the finally selected blend. To this must 0.1 percent
of diammonium hydrogen orthophosphate, SO2 @ 100
ppm and pectinase @ 0.5% were added. After one hour
the activated yeast culture was added @ 5 percent and
was allowed to ferment at 20±1 degree centigrade in an
Incubator. The fermentation was considered complete
when bubble ceases to come out and yeast was settled to
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and hence were rejected. The low intensity of mango
flavor in treatment T1 and T2 might be due to the masking
of mango flavour with off odour. The treatment T3 had
more dilutions and hence the level of off odour was
lowered to an acceptable limit and possessed a good
mango flavor and was selected for wine preparation.
Physico-chemical Analysis of Pulp

The physico-chemical analysis revealed that the
pulp had an initial TSS of 10.4 °B which was lower than
that reported for the other mango varieties. Reddy and
Reddy (2009) reported the TSS with in a range of 14.2
to 20.1 among the different mango cultivars. The Low
TSS of studied pulp is due to the acidic fermentation of
the pulp by spontaneous bacterial growth and the utilization
of sugars for the acid production. This is also evident
from the high acidity (2.4%) and low pH (3.2). Reddy
and Reddy, (2009) reported the acidity of the pulp of
different mango cultivars within the range of 0.33-0.46%
and pH between 3.9-4.6. The ascorbic acid content of
pulp was very low i.e. 1.01±0.25 which was very less
from those reported by Manthey and Perkins-Veazie,
(2009). They reported an ascorbic acid content of 11.5-
134.5 mg/100 g in 5 different cultivars of mango. The
total phenolic content of pulp was 202±2.2 mg/l. the
results for total phenols are in corroboration with those
reported by Kumar et al, (2012) in Totapuri variety.
Physico-chemical Composition of Wine

The physico-chemical characteristics of wine are
given in Table 3. The TSS of the wine was reduced to
11.02 °B from the 22 °B in the must. The wine possessed
an acidity of 0.68±0.30% which was comparable to that
reported by Reddy and Reddy (2009). They reported the
titrable acidity in mango wine from 0.62 to 0.80%. The
ethanol content was 10.24± 0.2% v/v and the ascorbic
acid content was 0.65±0.18%. The total phenol content
of wine was 62.32± 1.75 mg of GAE/100g. The physico-
chemical attributes of this wine were at par with the
attributes reported for wine from other researchers.

Table 3: Physico-chemical characteristics of mango
pulp and mango wine
Physico-chemical
characteristics

Sample
Mango Pulp Mango Wine

TSS (°B) 10.40±0.40 11.02±0.05
Titrable acidity (Percent) 2.40±0.20 0.68±0.30
pH 3.73±0.03 3.68±0.05
Ethanol (Percent v/v) - 10.24± 0.2
Ascorbic acid (mg/ml) 1.01±0.25 0.65±0.18
Total Phenols (mg GAE/100g) 202 62.32± 1.75

Table 4: Colour values for the pulp and wine
Colour Values Sample

Mango Pulp Mango Wine
L(lightness) 53.93±0.01 62.78±0.01
a(redness) 15.01±0.02 -1.28±0.01
b(yellowness) 58.25±0.15 24.15±0.01

value of pulp was more as compare to wine. The pulp
had a positive red value while the wine possesses a negative
value. The pulp had a higher yellowness as compared to
wine. The negative value of redness and high value of
lightness is due to the dilution of wine. It reduces the
overall concentration of nutrients and pigments and hence
the wine was lighter in colour. Table 4 represents the
colour values for mango pulp and mango wine. The value
of redness and yellowness was lower in different varieties
of mango as reported by kumar et al. (2012).

Table  5: Comparison scores  of the  waste  pulp wine  with
the  fre sh pulp on nine  point Hedonic scale
Parameters Wine  from fre sh

pulp
Wine  from waste

pulp
Colour 8.5± 0.50 7.0±1.00
Flavour 8.0±0.25 7.0±0.75
Mouthfeel 7.0±0.20 6.0±1.75
Appearance 8.5±0.50 7.5±1.00
Body 8.0±1.00 7.0±1.50
O verall acceptability 8.5±0.50 8.0±1.00

Sensory Evaluation
The sensory evaluation of the prepared wine was

done on the 9 point Hedonic scale and the scores were
also compared with the wine prepared from fresh fruit
pulp (Table 5). The wine prepared from the fresh pulp
was having more prominent colour than that of prepared
from waste mango pulp due to more dilutions in case of
waste pulp. The off odour of the pulp was masked with
the sweet-alcoholic flavor after fermentation and thus it
possessed a low score for offodour. The overall sensory
score for this wine was at par with the wine prepared
from the fresh mango pulp. Thus the waste pulp can be
successfully utilized for the wine preparation.

Economic Analysis of the Wine Produced from Waste
Pulp

Wine is the oldest known alcoholic beverage which
traces its antiquity to at least 5000 B.C. Earlier it was
produced from grapes but nowadays a number of fruit
wines are produced. In this research an attempt was made
to utilize the partially spoiled mango pulp for the
production of wine. The fruit processors can convert
their losses to profit by utilizing such pulps. Except the
dilution of the pulp all other steps are similar to the
production of wine from the normal pulp or juice. The

Colour
Colour testing of mango pulp and mango wine was

done with the help of Hunter color Lab. The lightness
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Table 6: Cost of wine production from waste mango pulp
 (̀  per bottle of 650 ml)

Requirements Production cost
Sugar 4.25
Pectinase and DAHP 2.75
Bottling cost 8.00
Labour and other processing cost 10.00
Maturation/ Storage Costs 1.75
Total 26.75

The cost analysis was first done for the production of
100 liters of wine and then it was reduced to per bottle of
650 ml. The detail for the cost of production has been
given in Table 6.
CONCLUSIONS

Mango is native to India with the highest world
production of 44.14 percent Kusum et al. (2014). It is
known as the king of fruits and is consumed and
processed on a larger scale throughout the world. The
fruit pulp is preserved either by canning or with chemical
preservation. This preserved pulp is supplied to small
industries for further processing into various processed
products like RTS, squashes etc. Many times due to the
inappropriate processing and handling of pulp it gets
spoiled and results in direct economic losses to the
processors. There is a need to develop a technology to
utilize this pulp for the production of consumable
products without affecting the safety and sensory
characteristics of such products. In this regard the use
of such pulp for the production of fermented products
like wine can help the processors to convert their loss
into gain.
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ABSTRACT
In our study the total production of the crop residues (CR) in Punjab state estimated by crop-to-residue ratio (CRR)
method came out to be about 50.67 million tonnes (Mt) during 2013-14. Sangrur district had maximum contribution of
9.52 per cent to the CR while it was the lowest being 0.92 per cent for Pathankot. On an average, the CR produced was
estimated to be 22.98 Mt, 2.5 Mt, 1.11Mt , 0.72 Mt  in respect of paddy, cotton, maize, and sugarcane while it was 23.08
Mt,7.4 thousand tonnes(tt), 44.9 tt, 2.6 tt and about one tt for wheat, sarson, sunflower, gram and masoor respectively.  Of
the CR, about 71 per cent is mostly used for domestic purposes. Power generation potential from surplus crop residue
came out to be about 1194 MW per year in the state and main crop residue potential districts were Sangrur (9.69 per cent),
Ludhiana (8.19 per cent), Bathinda (7.73 per cent), Patiala (7.07 %) and Ferozpur (6.04 %). Among various efforts made
by Punjab government to protect environment from pollution, one of the major steps is to stop crop residue burning as still
Punjab is not free from this menace. If the residue from the crops is managed scientifically and used as a conventional
source of energy it will go a long way to save the fossil fuel, coal, wood, precious foreign exchange, create additional
employment, Besides, this will also add to the income of farmers from the by-product generated. Thus, for efficient management
of the crop residues, there is a need to create awareness among the farming communities about the importance and
efficient utilisation of this valuable natural resource.

Keywords
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INTRODUCTION
 Agriculture is regarded as the backbone of India’s

economy. Although agriculture contributes only 17 per
cent to India’s GDP, it is the source of subsistence for
nearly 60 per cent of its population. About 60 per cent of
land area of the country is under various agricultural
practices. The arable land in the country is 159 million
hectare (M ha), 11.2 per cent of global share. Globally
India ranks first in the production of jute and second in
rice, wheat, sugarcane, cotton and ground nut. Thus,
because of the agricultural strength of the country, crop
residues production in the country is also huge. Crop
residues are nutrient rich natural resources of tremendous
value that not only increase soil productivity but are

important in boosting soil filth conditions and the
development of crop roots. They also enhance soil
moisture and restore the soil nutrients that would otherwise
be lost. Crop residues contain about half the nutrients
exported from the soil through crop production, making
them valuable sources of nutrients. About 25 per cent of
nitrogen, 25 per cent phosphorus, 50 per cent of sulphur
and 75 per cent of potassium uptake by cereal crops are
retained in residues. Crop residues are a renewable,
economic and readily available resource of energy that
has potential to substitute fossil fuels in many applications
such as heat, electricity and biofuels etc. They are an
important source of energy and the most important fuel
worldwide after coal, oil and natural gas. Further reducing
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greenhouse gas emissions, increasing agricultural carbon
sequestration, and enhancing farmers’ resilience to climate
change have become imperatives for the promotion of
many agricultural practices that rely on organic resources.
The soil carbon pool is estimated at 2,500 Gt (up to a 2-
m depth), about three times the quantity of carbon
currently in atmospheric carbon-dioxide (WB 2012), and
is viewed both as a threat and an opportunity in the context
of climate change (Powlson et al., 2011). Current land-
use practices and land-change processes, such as
deforestation, soil erosion, residue removal, and biomass
burning are estimated to reduce soil carbon by 0.7-2.1 Gt
per year (Anonymous, 2012). Increasing the soil carbon
pool through recommended practices e.g. retention of
crop residues, on the other hand, has the promise to
sequester carbon, reverse soil degradation processes,
improve soil quality and increase food production, with a
potentially strong impact on off-setting fossil fuel
emissions (Lal, 2006).

With only 1.53 per cent of the geographical area of
the country, Punjab state produces about 22 per cent of
wheat, 10 per cent of rice and 13 per cent of cotton.
Over a period of time, traditional practices of agriculture,
especially burning of crop residue, are exerting excessive
pressure on other natural resources and environment of
Punjab which is having consequences not only at the state
level but also national level. The deteriorating environmental
health of Punjab makes it vital to study the possible
solutions for efficient management and utilisation of crop
residues.
METHODOLOGY

The study is based on information collected from
the Statistical Abstract of Punjab relating to area covered,
production and yield of different crops for all the districts
of Punjab state.
Estimation of Total Crop Residue and Surplus Crop Residue

The total production of the crop residues has been
estimated by crop-to-residue ratio (CRR) method. The
CRR values which were determined as well as compared
with the data of Ministry of Agriculture, Govt. of India
by an earlier study conducted by Chauhan (2012) were
used to find out the total crop residue production and its
surplus in the state for the year 2013-14. CRR values for
different crops are given in Table 1.

Total crop residue generated (CR for n crops) from
a particular crop depends upon three parameters viz. area
covered by the crop (Ai ), yield of the crop (Yi ) and CRR
value (CRRi ) of the crop. Using these parameters, total
crop residue generated is estimated as follows:





n

i iii CRRYACR
1
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Power Generation Potential
To work out the power generation potential of the

crop residue in Punjab, the energy content of the crop
residue is measured on the basis of Factor for Power
Generation (FPG) at moisture content of 10 per cent as
estimated by Chauhan (2012). Electrical power is
computed by multiplying surplus crop residue with FPG.

Further, the data were analyzed using simple tabular
analysis, percentages, averages, etc.
RESULTSAND DISCUSSION

Crop residue is a by-product of crop production
system. Agricultural crop residue can be field residue (like
stalk, stubble, leaves etc.) and process residue (like husk).
Crop residue Production, Surplus and Use in India

It is observed that findings of different studies vary
in calculation of gross crop residue according to selection
of crops included while calculating it. For example, the
estimates of Ministry of New and Renewable Energy
(MNRE 2009), Govt. of India brought out that India
produces about 500 million tons (Mt) of crop residues
annually of which cereals alone generate 352 Mt of the
crop residue and rice crop alone contributes 34 per cent
of crop residues. Ravindranath et al. (2005) reported a
gross crop residue production of 626.5 Mt during the
year 1996-97. On the other hand, Baruah and Jain (1998)

Table 1: Crop Residue Types and their CRRs in Punjab
Crop residue Residue type CRR
Kharif Season
Paddy Straw 1.20

Husk 0.16
Bajra Stalk 1.85

Husk 0.22
Cob 0.25

Maize Stalk 0.88
Husk 0.30

Mung Stalk 1.00
Husk 0.09

Sugarcane Leaves 0.06
Trash 0.04

Cotton Stalk 1.00
Ground nut Stalk 1.75

Shell 0.26
Rabi crop
Wheat Straw 1.15

Husk 0.16
Arhar Stalk 2.35

Husk 0.27
Masoor Stalk 1.52
Barley Stalk 1.20
Gram Stalk 1.08
Mustard Stalk 1.72
Sunflower Stalk 2.40
Sesamum Stalk 1.50
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reported crop residue potential of 540 Mt. Singh and Gu
(2010) reported a gross potential of 1055 Mt per year
including residues from spice and plantation crops such
as rubber and coffee. Tripathi et al. (1998) reported a
residue potential of nearly 84 Mt for the year 2000-01,
however they considered only 8 crop residues viz. arhar
stalk, maize stalk, maize cob, cotton stalk, mustard stalk,
jute and mesta stalk, rice husk, and ground nut shell.
Considering rice straw alone, it is reported that more than
22 Mt straw is available as surplus annually in India
(Sukumaran, 2010).

Using average crop statistics of five years (2003-04
to 2007-08) it was estimated that, 686 Mt gross residue
is available in India on annual basis from the 39 crop
residues generated by 26 crops (Hiloidhari et al., 2014).
Out of this, 545 Mt is contributed by cereals, oilseed,
pulses and sugarcane crops together; 61 Mt by
horticultural crops (coconut, banana and areca nut) and
80 Mt by others (cotton and jute) (Table 2). At crop group
level, cereals contribute the highest amount of crop
residue, that is, 368 Mt (54 per cent) followed by
sugarcane 111 Mt (16 per cent). At individual crop level,
rice contributes the highest amount of 154 Mt gross
residue followed by wheat (131 Mt).

Considering the surplus portion of residues available
from the selected crops, annual national potential is only

of surplus crop residue utilisation and thus surplus fraction
availability. At state level the availability of surplus residue
varies from a minimum level of 21 per cent in Arunachal
Pradesh to a maximum value of 48 per cent in Haryana
and Punjab. Uttar Pradesh, which produces the highest
amount of residue in the country, has surplus availability
of 33 per cent, almost equal to national value but less
than many other states.

Due to the diversity in cropping practices and agro-
climatic conditions across India, residue potential varies
significantly among the states of India. The generation
and use of crop residue varies along different states of
India which mainly depends upon the cropping intensity,
productivity and crops grown in different states. In terms
of gross potential, it ranges from a minimum value 0.21
Mt in Mizoram to maximum value of 121 Mt in Uttar
Pradesh (MNRE, 2009). Uttar Pradesh is one of the
agriculturally advanced states of India. Sugarcane is widely
cultivated in the state followed by wheat and rice. Together
these three crops contributes more than 90 per cent
residue generated in the state.

Further, the pattern of crop residue use is also not
uniform amongst the different regions in India. For
example, rural population of Uttarakhand depends primarily
on fuelwood for fulfilling domestic energy needs e.g. for
cooking. However, in some other regions of India, where
forest resources are not sufficient, people use easily
available crop residues and dung cake as energy for
cooking. In Uttarakhand, crop residues are mostly used
as feed for the livestock. However, rice straw is not
preferred as a cattle feed in Punjab, Haryana and Uttar
Pradesh (Devendra and Thomas, 2002). The residues are
either left uncollected in the field or burnt after grain
harvest. Use of rice straw as animal feed is common
among the rural households of Assam and West Bengal.
Use of wheat straw as animal feed is also reported to be
common in the Trans-Gangetic plains to Bihar sub-regions
of India as wheat straw is relatively sturdy and its use as
animal feed becomes possible due to mechanical threshing
that now prevails in the wheat-growing areas as
mechanical threshing chops the wheat straw into bhusa
(Saud et al., 2011). Sugarcane tops are also used as animal
feed in some states. Burning of the cereal residue is
prominent over northwest and central Uttar Pradesh,
whereas rice straw burning is limited and wheat straw
burning is almost absent. Beri et al. (2003) estimated that
22 per cent of rice straw and 10 per cent of wheat straw
are burned in-situ in Uttar Pradesh. In Bihar, the uses of
crop residues like rice straw; wheat straw and gram as
fuels are limited. The use of maize residue and other crops
varies over the regions but also provide important feed
sources. Citing a rural area of Haryana, Joon et al. (2009)

Table 2: Crop residue production in India
(Milliom tonnes)

Crop Gross crop residue Surplus crop residue
Cereals 367.6 90.1
Oilseeds 48.8 13.7
Pulses 17.9 5.1
Sugarcane 110.6 55.7
Horticulture 61.4 22.5
Others 79.8 47.3
Total 686.1 234.4
Source: Hiloidhari et  al., 2014

234 Mt, (34 per cent) of gross residue generated in India
is available as surplus. Cereals group contribute the highest
amount of surplus residue (90 Mt) followed by sugarcane
(56 Mt), others (47 Mt), horticultural (23 Mt), oilseeds
(14 Mt) and pulses (5 Mt). At individual crop level,
maximum amount of surplus residue is contributed by
sugarcane (56 Mt), followed by cotton (47 Mt) and rice
(43Mt). Although rice produces the highest amount of
gross residue among all the crops, its surplus residue
production is less than sugarcane. This is because rice
residues (husk and straw) has more competing uses (cattle
feed, animal feed, packing material, heating and cooking
fuel) than sugarcane (bagasse, leaves and tops). Significant
variations are observed among the states of India in terms

Sangeet and Kumar: Crop residue generation and management in Punjab state
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reported that more than 80 per cent of rural households
use wood, dung, crop residue or all of them along with
LPG, while 48 per cent of household use dung cake and
crop residue for water heating purpose. Most of the
residue generated from wheat, barley and bajra is used
for fodder, while paddy husk besides being used as fodder,
is also used in making dung cakes and sold in the
neighbouring areas. Rice straw and husk is used as
domestic fuel or in boilers for parboiling rice in states like
West Bengal. While cotton and gram stalks are used as
firewood at domestic level, major portion of mustard husk
is traded or sold as fuel to the brick kiln owners. Also,
farmers sell it to other landless households or
intermediaries, who sell it further to industries. Residues
of groundnut are burnt as fuel in brick kilns and lime
kilns.
Crop residue production, surplus and use in Punjab

Analysis of data relating to production of major crops
in the state during 2013-14 (Table 3) revealed that major
paddy producing districts were Sangrur (1.93 Mt),
Ludhiana (1.70 Mt), Patiala (1.44 Mt), Moga (1.22 Mt),
Ferozpur (1.15 Mt), Jalandhar and Tarn taran (0.89 Mt
each). For Gurdaspur, Amritsar, Bathinda and Barnala
paddy production was about 0.75 Mt to 0.77 Mt and for
other districts it was below this. Hoshiarpur district was
the leading district for maize production (228 thousand
tonnes (tt)) and groundnut production (24 tt). In case of
cotton, major producing districts were Bathinda (858 tt)
followed by Fazilka (527 tt), Mansa (467 tt) and Sri
Muktsar Sahib (449 tt) while Gurdaspur topped in

sugarcane production (1.68 Mt) followed margunally by
Hoshiarpur (1.60 Mt).  For wheat crop, major producing
districts were Sangrur (1.57 Mt), Ludhiana (1.33 Mt),
Bathinda (1.26 Mt), Sri Muktsar Sahib (1.06 Mt), Fazilka
(1.04 Mt) and Ferozpur (1.0 Mt). Fazilka was found to
be having maximum production of Barley (12 tt), sarson
(8.8 tt) and gram (1.4 tt) among all the districts of the
state.

On an average, the state level figures for the
production for wheat, paddy, sugarcane, cotton, maize,
barley, sarson, groundnut, sunflower, mung, arhar, gram,
sesame, bajra and masoor were 17.62 Mt, 16.90 Mt, 7.22
Mt, 2.54 Mt, 507 tt, 46 tt, 39.2 tt, 24 tt, 18.7 tt, 3.8 tt,
2.6 tt, 2.4 tt, 1.4 tt, 0.8 tt and 0.6 tt respectively.

Further, it has been worked out that the crop residue
in the form of straw and husk in the case of paddy varied
from 193.8 tt in Mohali to 2631.6 tt in Sangrur district
while the residue in the case of maize (stalk and cob) was
estimated to be the lowest being 4.4 tt in Gurdaspur to
497 tt in Hoshiarpur during 2013-14 (Table 4).The residue
in respect of cotton stalk was the maximum for Bathinda
being 859 tt while it was so for Gurdaspur in case of
sugarcane (Leaves and trash) being 168.9 tt. On an
average the crop residue produced was estimated to be
22.98 Mt, 2.5 Mt, 1.11Mt , 0.72 Mt  in respect of paddy,
cotton, maize, and sugarcane while for groundnut, arhar,
mung, sesamum and bajra, it was 48.2, 6.8, 4.1, 2.1 and
0.8 tt respectively.

The perusal of Table 4 further revealed that during
2013-14, the crop residue in respect of wheat (straw and

Table 3: Crop production in Punjab, 2013-14
(000' tonnes)

District Paddy Maize Bajra Mung Arhar Cotton GN Sesame SC Wheat Barley Sarson Gram Masoor Sunflower
Amritsar 777.0 4.0 - 0.1 0.2 - - 0.3 434.0 934.0 - 1.4 0.1 - -
Barnala 75- - - 0.3 0.1 62.9 - - 98.0 596.0 4.0 - 0.1 - -
Bathinda 751.5 - 0.1 0.3 - 858.5 - - - 1259.0 7.0 2.7 0.2 - -
Faridkot 664.5 - - 0.2 - 62.9 - - - 601.0 - - - - -
Fatehgarh Sahib 526.5 4.0 - - - - - - 263.0 427.0 - 1.2 - - 1.9
Ferozpur 1149.0 - - 0.3 - 5.1 - 0.3 - 1001.0 - - - - -
Fazilka 439.5 - - 0.3 - 527.0 - - 184.0 1039.0 12.0 8.8 1.4 - -
Gurdaspur 760.5 2.0 - - - - - - 1689.0 822.0 - 2.5 - 0.1 -
Hoshiarpur 378.0 228.0 - - - - 24.0 0.2 1604.0 671.0 - 3.9 - 0.2 2.4
Jalandhar 894.0 26.0 - - 0.4 - - 0.1 827.0 837.0 - 1.5 - - 4.1
Kapurthala 676.5 2- - - - - - - 355.0 548.0 - 1.3 - - 1.2
Ludhiana 1705.5 14.0 0.3 0.3 0.8 5.1 - - 184.0 1327.0 4.0 1.3 - - 1.9
Mansa 501.0 - 0.2 0.2 - 467.5 - - - 854.0 3.0 2.7 - - -
Moga 1222.5 - - 0.2 0.2 13.6 - - - 922.0 - 1.2 0.1 - -
Mohali 142.5 44.0 - - 0.3 - - - 66.0 228.0 - - - 0.2 2.3
Sri Muktsar Sahib 685.5 - 0.1 0.3 - 448.8 - - - 1058.0 4.0 1.3 0.1 - -
Pathankot 117.0 28.0 - - - - - 0.3 253.0 167.0 - 1.3 - - -
Patiala 1438.5 5.0 - - - - - - 304.0 1153.0 4.0 1.4 - 0.1 2.5
Ropar 192.0 74.0 - - - - - - 165.0 307.0 - 2.0 - - -
Sangrur 1935.0 4.0 0.1 0.3 0.3 85.0 - - 286.0 1567.0 8.0 2.2 0.3 - -
S.B.S Nagar 303.0 5- - - - - - - 434.0 371.0 - 2.5 - - 2.0
Tarn Taran 891.0 4.0 - 1.0 0.3 5.1 - 0.2 81.0 931.0 - - - - 0.4
Total 16900.5 507.0 0.8 3.8 2.6 2541.5 24.0 1.4 7227.0 1762- 46.0 39.2 2.4 0.6 18.7
SC: Sugarcane and GN: Groundnut
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husk) ranged from 218 tt for Pathankot to 2053 tt for
Sangrur and for sarson (stalk) it varied from 2.1 tt in
Moga and Fatehgarh Sahib each to 15 tt for Fazilka.
Residue as sunflower stalk was the highest in Jalandhar
being 9.8 thousand tonnes. On an average the residue
produced from wheat was 23.08 Mt while it was 67.4 tt,
44.9 tt, 2.6 tt and about one tt for sarson, sunflower,
gram and masoor respectively.

Thus in total about 50.67 Mt of total crop residue
was generated in Punjab state during 2013-14. It was
further observed that Sangrur district had maximum
contribution (9.52%) to the total CR i.e. 7.83 Mt while it
was the lowest (0.92%) for Pathankot being 467 tt.

Of the total crop residue generated from the
agriculture sector in the Punjab state, about 71 per cent is
mostly used for domestic purposes, that is, domestic fuel,
fodder, and for thatching and manure form etc. (Table
5). It was found that power generation potential from
surplus crop residue came out to be about 1194 MW per
year in the state. It was also found that corresponding to
the higher production potential and large number of human
and domestic cattle population, agriculture residue
consumption was reported to be high in districts
Hoshiarpur (81.63 per cent), Rupnagar (78.29 per cent),
Nawashahar (77 per cent), Jalandhar (75per cent) and
Gurdaspur (72.71 per cent).

It was also observed that major crop residue potential
districts were Sangrur (9.69 per cent), Ludhiana (8.19

per cent), Bathinda (7.73 per cent), Patiala (7.07 per cent),
and Ferozpur (6.04 per cent) which contribute maximum
to surplus crop residue as well as had maximum power
potential in the state during 2013-14.

The increased use of the agricultural biomass can
help the agricultural based societies in achieving energy
security and creating employment without causing
environmental degradation. Among various efforts made
by Punjab government to protect environment from
pollution, one of the major steps is to stop crop residue
burning as still Punjab is not free from this menace.
According to a study by Punjab government relating to
use of crop stubble by the farmers, it was found that a
large proportion, (81 per cent) of the rice stubble is burnt
in the fields to get rid of the residue, only 7 per cent is
used as fodder and for other miscellaneous uses litter,
etc. 4.00 per cent is used for rope making and only 1 per
cent is incorporated in the soil.

Some of the main reasons for burning of the crop
residue in the state are the shortage of labour, increasing
wage rates  during  harvesting  season,  ease  of  harvesting
and  threshing with combine, uncertainty  of  weather,
cost cutting and time saving are some of the reasons
behind mechanized harvesting with combines which leads
to ample generation of residue left in the field as loose
straw after harvesting. Other than ease in clearing of fields
for preparation of the next crop, absence of uneconomical
alternatives to manage crop residue has lead to burning

Table 4: Crop Residue Generation in Punjab, 2013-14
('000 tonnes)

District Paddy Maize Bajra Mung Arhar Cotton GN Sesamum SC Wheat Barley Sarson Gram Masoor Sun flower CR
Amritsar 1056.75 8.7 0 0.1 0.5 0 0 0.5 43.4 1223.5 0 2.4 0.1 0 0 2336.0
Barnala 1020 0 0 0.3 0.3 62.9 0 0 9.8 780.8 4.8 0 0.1 0 0 1879.0
Bathinda 1022.1 0 0.1 0.3 0 858.5 0 0 0 1649.3 8.4 4.6 0.2 0 0 3543.5
Faridkot 903.75 0 0 0.2 0 62.9 0 0 0 787.3 0 0 0 0 0 1754.1
Fatehgarh Sahib 716.1 8.7 0 0 0 0 0 0 26.3 559.4 0 2.1 0 0 4.6 1317.1
Ferozpur 1562.7 0 0 0.3 0 5.1 0 0.5 0 1311.3 0 0 0 0 0 2879.8
Fazilka 597.75 0 0 0.3 0 527 0 0 18.4 1361.1 14.4 15.1 1.5 0 0 2535.6
Gurdaspur 1034.25 4.4 0 0 0 0 0 168.9 1076.8 0 4.3 0 0.2 0 2288.9
Hoshiarpur 514.05 497 0 0 0 0 4.8 0.3 160.4 879 0 6.7 0 0.2 5.8 2111.8
Jalandhar 1215.9 56.7 0 0 1 0 0 0.2 82.7 1096.5 0 2.6 0 0 9.8 2465.3
Kapurthala 920.1 43.6 0 0 0 0 0 0 35.5 717.9 0 2.2 0 0 2.9 1722.1
Ludhiana 2319.45 30.5 0.3 0.3 2.1 5.1 0 0 18.4 1738.4 4.8 2.2 0 0 4.6 4126.2
Mansa 681.3 0 0.2 0.2 0 467.5 0 0 0 1118.7 3.6 4.6 0 0 0 2276.3
Moga 1662.6 0 0 0.2 0.5 13.6 0 0 0 1207.8 0 2.1 0.1 0 0 2887.0
Mohali 193.8 95.9 0 0 0.8 0 0 0 6.6 298.7 0 0 0 0.3 5.5 601.7
Shri Muktsar
Sahib

932.25 0 0.1 0.3 0 448.8 0 0 1386 4.8 2.2 0.1 0 0 2774.7

Pathankot 159.15 61 0 0 0 0 0 0.5 25.3 218.8 0 2.2 0 0 0 466.9
Patiala 1956.3 10.9 0 0 0 0 0 0 30.4 1510.4 4.8 2.4 0 0.1 6 3521.4
Ropar 261.15 161.3 0 0 0 0 0 16.5 402.2 0 3.4 0 0 0 844.6
Sangrur 2631.6 8.7 0.1 0.3 0.8 85 0 0 28.6 2052.8 9.6 3.8 0.3 0 0 4821.6
S.B.S Nagar 412.05 109 0 0 0 0 0 0 43.4 486 0 4.3 0 0 4.8 1059.6
Tarn Taran 1211.7 8.7 0 1.1 0.8 5.1 0 0.3 8.1 1219.6 0 0 0 0.1 1 2456.5
Total 22984.65 1105.3 0.8 4.1 6.8 2541.5 4.8 2.1 722.7 23082.2 55.2 67.4 2.6 1 44.9 50669.5
CR: Crop residue generated, SC: Sugarcane, GN: Groundnut

Sangeet and Kumar: Crop residue generation and management in Punjab state
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of crop residue in fields as the standard method of crop
residue management.
Suggestions for Crop Residue Management

If the residue from the crops is managed scientifically
and used as a conventional source of energy it will go a
long way to save the fossil fuel, coal, wood, precious
foreign exchange expended on import of petroleum
products, create additional employment, protect the
environment as the incorporation of agricultural residues
into the soil is eco-friendly and will also help to improve
soil health if burning is avoided. Besides, this will also
add to the income of farmers from the by-product
generated. Following steps can be taken for efficient
management of the crop residues;
o The residue can be used to prepare compost by

spreading it as animal bedding which can later be used
as manure which further enhances crop productivity.
Farmers should be encouraged to adopt this practice on
a large scale. The crop residue can also be used for
mushroom cultivation which is a good source of
nutrients in human diet.

o Biomass such as rice straw can be converted to biogas

and used as domestic fuel. This process promises a
method to utilize crop residues to extract high quality
fuel gas.

o Crop residues should be classified as amendments (like
lime or gypsum) and their use in agriculture should attract
subsidy like any other mineral fertilizers. This would
stimulate the use of crop residues in various production
systems.

o The desired machinery which assists in conservation
agricultural practices such as Happy Seeder, bailer, etc.
should be made available at village level cooperatives
and further steps should be taken to ensure their timely
availability to the farmers. Establishing of self-help
groups can encourage taking up of custom hiring of
machinery for conservation of agriculture as a profession
by the unemployed youth.

o There are innovative machineries available, like the
chopper and the shredder machine that can be attached
with the combines which further facilitates conservation
of residue as residue get mixed with soil and later the
fields can be cultivated with traditional drill for sowing
of wheat crop. Despite the subsidies given by the
government for such equipment they are not being much

Table 5: District wise surplus crop residue and power generation potential in Punjab, 2013-14
('000 tonnes per annum)

District Crop residue
generated

Total
consumption

Surplus crop
residue

Power generation potential
(MW per year)

Amritsar 2336.0 1675.7 660.3 52.8
Barnala 1879.0 1314.8 564.2 45.1
Bathinda 3543.5 2389.2 1154.3 92.3
Faridkot 1754.1 1209.4 544.8 43.6
F.G. Sahib 1317.1 913.2 403.9 32.3
Ferozpur 2879.8 1977.7 902.1 72.2
Fazilka 2535.6 1741.3 794.3 63.5
Gurdaspur 2288.9 1663.6 625.2 50.0
Hoshiarpur 2111.8 1723.9 387.9 31.0
Jalandhar 2465.3 1861.7 603.6 48.3
Kapurthala 1722.1 1208.3 513.8 41.1
Ludhiana 4126.2 2902.9 1223.2 97.9
Mansa 2276.3 1580.0 696.2 55.7
Moga 2887.0 2014.9 872.0 69.8
Mohali 601.7 469.3 132.3 10.6
Shri Muktsar Sahib 2774.7 1921.2 853.5 68.3
Pathankot 466.9 338.6 128.3 10.3
Patiala 3521.4 2465.1 1056.3 84.5
Ropar 844.6 661.2 183.3 14.7
Sangrur 4821.6 3374.3 1447.2 115.8
S.B.S Nagar 1059.6 816.0 243.6 19.5
Tarn Taran 2456.5 1763.3 693.1 55.5
Total 50669.5 35738.5 14931.0

(100.00) (70.53) (29.47) 1194.5
Figures in the parentheses are percentages to total crop residue generated
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used. There is a need to educate the farmers about the
use and benefits of such machinery.

o The crop residue of paddy can be tilled and put to use
directly without uprooting it with the help of Happy
Seeder which not only plants the wheat seeds but also
helps in mixing the residue in the soil. Such improved
technology not only eases the seeding process and
mixing of crop residue in soil but also reduces the chances
of weeds in the wheat crop.

o Also, the residue acts as an important raw material for
industries as it can be used for packing.

o Burning of crop residue which is widely practiced in
Punjab needs to be stopped in order to ensure healthy
fertile soil and pollution free environment. Monitoring
and discouraging burning of crop residue through new
punitive laws should be implemented.

o Because of additional costs involved in collection of
crop residues along with lack in knowledge for efficient
utilisation of these residues, farmers are forced to burn
them in the field.  Burning of crop residue not only leads
to environmental pollution which affects human health
but also leads of loss of soil nutrients. The residues can
be put to various uses if collected and managed properly.
There is a need to create awareness among the farming
communities about the importance and efficient
utilisation of crop residues through demonstrations for
ensuring progressive agricultural sector.

o There is quite a potential for power generation from the
agriculture crop residue in Punjab state and hence, energy
plants should be encouraged to utilize the surplus crop
residue for energy generation in a sustainable,
environment friendly and cost effective way.
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ABSTRACT
A two year field study was conducted during rabi seasons of 2013-14 and 2014-15 to evaluate the impact of two micro-
irrigation methods viz. drip irrigation and sprinkler irrigation and four irrigation schedules CPE: IW ratio 0.6, 0.8, 1 and
1.2 on yield and economics of wheat cultivation. The effect of drip irrigation with 0.6 CPE: IW appeared to be most
favorable compared to all other treatments and recommended surface irrigation in terms of both yield and economics of
wheat. The results also suggest that drip irrigation was the optimum and sustainable strategy to achieve higher yield and
income and also to improve water saving on sandy clay soil.
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INTRODUCTION
Wheat (Triticum aestivum L. emend Fiori & Paol) is

an important cereal second to rice as the main human
food crop. Punjab with only 1.6% of the total geographical
area of the country is contributing 60–65% wheat to the
central pool since last three decades, though its relative
contribution has been declining during the last few years.
However, this increase in production was mainly due to
overexploitation of groundwater as 80 per cent of the
monitored wells are considered overexploited (CGWB,
2012). Annual ground water extraction in Punjab is 31.16
billion m3 as opposed to 21.44 billion m3 availability. Drip
and sprinkler irrigation System were introduced in Punjab
from the year 1992-93 under centrally sponsored scheme.
In Punjab, till now 4247 hectares area has been covered
under these systems in Ferozepur, Gurdaspur, Hoshiarpur,
Jalandhar, Ropar and Sangrur districts. The main fruits
crops are Kinnow, Grapes, Litchi etc. and the vegetable
crops are Potato & Tomato.  But for close growing crop
like wheat, it has not gained much popularity due to higher
initial cost of investment which decreases net returns.

While comparisons of different irrigation methods on crop
yields and water use efficiency exist, few have analyzed
the micro-irrigation systems based on economic returns.
Çetin et al. (2004) studied the economics of drip irrigation
to provide an economic rationale for investing in drip
irrigation systems over conventional furrow methods based
on their respective profitability.

As micro-irrigation is proved to be an efficient
method in water saving, projected additional returns from
saved water should also be considered as compared to
conventional surface method of irrigation. It is necessary
to further evaluate and confirm the best system for local
producers that will result in the highest profits so that
repayment of irrigation investment loans can be achieved.
Therefore, an experiment was conducted to determine
economic feasibility of both drip and sprinkler irrigation
systems in wheat. The objective of this study was to
establish a relationship between water saving and
economics of wheat, produced with drip, sprinkler and
recommended irrigation systems and to determine the
most profitable irrigation method.



486

Indian J Econ Dev 12 (1a): April 2016

MATERIALAND METHODS
A field experiment was carried out during winter

(Rabi) season (November-April) of 2013-14 and 2014-
15 at the research farm of Punjab Agricultural University,
Ludhiana, India, situated at 30056 N latitude, 75052 E
longitude and 247 m above mean sea level. The climate
of the area is characterized as sub-tropical and semi-arid
with hot and dry spring summer from April to June, hot
and humid summer from July to September and cold
autumn winter from November to March. The average
annual rainfall of the area is 705 mm, most of which is
received during the monsoon period from July to
September, while few showers are received during the
winter season also. The soil of experimental field was
loamy sand in texture with pH of 7.8. Wheat variety ‘HD-
2967’ was sown in rows, 23 cm apart, using a seed rate
of 100 kg ha-1 on 8th November during both the years.
Four irrigations (each of 7.5 cm) were applied uniformly
at critical growth stages and weeds were controlled
through spraying 2,4-Dichlorophenoxyacetic acid (2,4-
D) at 0.50 kg per ha applied 35 days after sowing (DAS).
The treatment consists of combinations of drip and
sprinkler irrigation methods with four irrigation regimes,
mamely, CPE/IW 0.6, 0.8, 1.0 and 1.2. An additional
treatment comprised of recommended surface irrigation
at 7.5 cm depth. These nine treatments were arranged in
RBD with three replications.

The drip unit consisted of pump, filters, main and
sub-main pipes, control valves and laterals. A drip tape
was placed at a distance of 30 cm in the midway between
two adjacent rows of wheat. Offline drippers were used
in the study with a discharge rate of 4 litres hour-1. For a
plot size of 6 x 2.6 m-2, 5 laterals were used with 20
drippers on each lateral. The distance between two drippers
was 30 cm. The micro-sprinkler head operated at 2.5 kg
cm-2 pressure. Sprinkler irrigation system for each plot
comprised of three impact sprinklers, mounted on 120
cm high risers. The spraying angle was maintained to 900

and sufficient overlapping was maintained. The spraying
range of each micro-sprinkler was about 2 m. The
pressurized irrigation systems were operated through a
shallow tube well with 5 HP motor. Control valve  was
fixed next to the filter on the main pipe to regulate water
supply as per the treatment requirement.These heads were
installed to cover the field in an overlapping manner. The
uniformity co-efficient of the entire micro-irrigation
system was above 85 %, to ensure even water application
in the field. One common irrigation was given to all the
treatments in both experiment during both the years for
the crop establishment before starting the irrigation as
per treatments. After that irrigation was applied as per
treatments In case of drip irrigation treatments and

sprinkler irrigation treatments, 30 mm (IW) was fixed.
CPE was kept as variable in each treatment and kept out
as 18, 24 and 30 cm 36 mm in micro-irrigation for the
treatments of CPE:IW 0.6,  0.8, 1.0 and 1.2 respectively.
In case of surface irrigation (Recommended by P.A.U),
7.5 cm deep irrigation was given as per recommended
schedule.

Economics of drip irrigation and furrow irrigation
method was worked out to compute the net returns and
benefit-cost ratio. For this purpose, the life period of
polyvinyl chloride (PVC) items was considered as 10 years
(Safanotas and Dipoala, 1985) and that of the submersible
pump set was taken as 15 years (Sahay, 1986). One ha
area under each treatment was considered for comparison.
The fixed cost, operation cost and total cost were worked
out. Fixed cost consisted of interest on initial cost and
depreciation on the system. The interest calculated on
the capital was at the rate of 12 percent per annum as per
the prevailing bank rates. The depreciation on the system
was worked out through D= I - S/L, where, D is
Depreciation per annum, I is Initial cost of system, S is
Salvage value (10 per cent of initial cost) and L is
Economic life period. Operating cost is the amount which
is actually paid by the cultivator in cash throughout the
crop period for carrying various agricultural operations,
plus interest on operational cost at the rate of 12 percent.
Gross returns were calculated based on the wheat grain
and straw yield and their prevailing market prices during
the respective crop seasons. Net returns were calculated
by subtracting cost of cultivation from gross returns.
The cost of cultivation net returns (`per ha) was calculated
as below:

ncultivatioofCostreturnsGrossreturnsNet 

ncultivatioofCost
returnsGrossRatioCB :

Data were subjected to analysis of variance
(ANOVA) using the SPSS program: Version 8 (SPSS,
1998). A combined analysis of variance over two growing
seasons was performed for yield and economics. The
ANOVA was performed by using a Randomized Block
Design with nine treatments replicated three times.
Treatment mean differences were separated and tested
by Fisher’s protected least significant difference (LSD)
at P = 0.05 significance level.
RESULTS AND  DISCUSSION
Yield and Economics

The perusal of Table 1 indicated that drip irrigation
at 0.6 CPE: IW recorded the highest grain yield (5.51tha-

1) closely followed by grain yield obtained at drip irrigation
at 0.8 CPE: IW (5.32 tha-1) and recommended surface
irrigation (5.16 t ha-1), respectively. Among all the
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treatments, sprinkler irrigation scheduled at 1.2 CPE: IW
the lowest grain yield (4.39 t ha-1). The higher yield in
drip irrigation system could be due frequent watering
resulting in higher water potential and thus minimizing
fluctuations in soil moisture in effective root zone. The
uniform moisture distribution might have helped in better
growth, higher nutrient uptake and reducing losses which
ultimately improves the yield. Further, sufficient moisture
in root zone was maintained during critical stages of the
crop growth, resulting in increased yield in drip irrigation.
Cumulative beneficial effects of irrigation schedules first
on vegetative growth and later on better partitioning of
photosynthates towards the sink was noticed.

The net returns and benefit-cost ratio for
recommended surface irrigation and different drip and
sprinkler irrigation levels are presented in Table 1. It is
seen from the results that among all the drip irrigation
treatments the highest net return of (`64591.20 ha-1) was
obtained at 0.6 CPE: IW closely followed by the
recommended surface irrigation treatment (`62249.70)
and the lowest net return was obtained in sprinkler
irrigation scheduled at 1.2 CPE: IW (`45549.20). Higher
cost of drip materials and operational cost has decreased
profitability in micro-irrigation systems. Similar results
of decreasing profits in drip irrigation system have also
been reported by Kumarasen et al. (2013) in tobacco.

The total cost of production increased slightly with an
increase in CPE: IW ratio for scheduling irrigation, because
the irrigation charges were insignificant as compared with
other expenses. The cost involved under this treatment
was comparatively lower than its additional income, which
led to more returns under this treatment. These results
also substantiated by the findings of Bhunia et al. (2005)
in fennel, satyendra et al. (2006) in potato, Dutta and
Chatarjee (2006) in fenugreek and Rao et al. (2010) in
cumin.
Water saving and projected additional returns from saved
water

The first irrigation was applied at Crown Root
Initiation to all the plots irrespective of different irrigation
treatments. Subsequently, the irrigation water was
delivered through drip and sprinkler irrigation as per
treatments. In recommended surface irrigation, the crop
was irrigated at various time interval from date of sowing
of was calculated. The amount of water applied per month
for different levels of drip irrigation and furrow irrigation
are presented in Table 2. For drip irrigation at 0.6 CPE:
IW, the irrigation water provided was 147 mm. Similarly,
the amount of water required for drip irrigation at CPE:
IW 0.8, 1.0, 1.2 were 141, 135 and120 mm, respectively.
For control (recommended surface irrigation) the water
requirement was 187.5 mm. The water saving over

Table 1: Effect of different irrigation methods and schedules on economics of wheat (data pooled over 2 years)
Treatment Gross return (`ha-1) Net return (`ha-1) B:C ratio Grain Yield (tha-1)
Drip irrigation 0.6 102168.60 64591.16 1.82 5.51
Drip irrigation 0.8 98672.52 61135.01 1.73 5.32
Drip irrigation 1.0 92919.72 55422.22 1.57 5.03
Drip irrigation 1.2 90946.16 53488.66 1.52 4.92
Sprinkler irrigation 0.6 94835.21 58437.03 1.68 5.13
Sprinkler  irrigation 0.8 90988.47 54630.29 1.57 4.90
Sprinkler  irrigation 1.0 85518.03 49199.86 1.41 4.61
Sprinkler irrigation 1.2 81827.37 45549.22 1.31 4.39
Surface irrigation 96347.22 62249.72 1.82 5.16
LSD (p=0.05) 7911.64 7911.93 0.22 0.46

Table 2: Projected additional returns from saved water in micro-irrigation schedules over surface irrigation
            (Data pooled over 2 years)

Treatment Irrigation water
used (mm)

Water saving over
surface irrigation %

Additional yield with
saved water (t ha-1)

Additional net returns
with saved water

Total net returns
(` ha-1)

Drip  irrigation 0.6 147 21.6 1.52 17818.2 82409.36
Drip irrigation 0.8 141 24.8 1.75 20110.20 81245.21
Drip  irrigation 1.0 135 28 1.96 21595.93 77018.15
Drip irrigation 1.2 120 36 2.76 28777.54 82266.2
Sprinkler  irrigation 0.6 147 21.6 1.41 16061.60 74498.63
Sprinkler irrigation 0.8 141 24.8 1.61 17949.85 72580.14
Sprinkler irrigation 1.0 135 28 1.79 19103.64 68303.5
Sprinkler irrigation 1.2 120 36 2.47 25627.91 71177.13
Surface irrigation 187.5 150.0 - - 62249.72

Suryavanshi and Buttar: Economic feasibility of micro-irrigation methods for wheat under irrigated ecosystem of Central Punjab
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surface irrigation was maximum for both drip and sprinkler
irrigation 1.2 CPE: IW (36.0 %), followed by 1.0  CPE:
IW (28.0 %) treatments. From these results it may be
concluded that there is a substantial amount of water
saving by drip irrigation system as compared to surface
irrigation. This may be attributed to the fact that maximum
amount of water applied will be stored in the root zone in
case of drip irrigation treatments and the deep percolation
losses are minimum.  Projected additional returns from
saved water (Table 2) showed that by using the saved
water highest additional yield of 2.76 tones could be
obtained in treatment receiving water at 1.2 CPE: IW,
closely followed by the treatment 1.0 CPE: IW (1.96
tones). When the water required to irrigate one ha wheat
crop by recommended  surface irrigation was completely
used by drip irrigation, the additional net returns were  Rs
28777.54 ha-1 for 1.2 CPE: IW treatment and closely
followed by the treatment receiving water 1.0 CPE: IW
(Rs 21593.93 ha-1). But, when total net (additional + net)
returns were calculated, drip irrigation at 0.6 and 0.8 CPE:
IW treatment recorded 32.4 and 30.2% higher total net
return over surface irrigation, all sprinkler irrigation
treatments also recorded monetary advantage over surface
irrigation.
CONCLUSIONS

Despite having higher initial investment cost, micro-
irrigation especially drip irrigation system can be
economically feasible in close growing crop like wheat.
Farmers can go for these technologies if there is a crisis
for irrigation water as these techniques not only saves
water, but leads to a sustainable farm income.
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ABSTRACT
Organised retailers are the big multinational brands which have good sales, brand image and good finance. Agribusiness
groups are the farmers group who manufacture their own products at less cost with good quality. So there is a need to
promote integration between organized retailers and agribusiness groups. Integration will be beneficial to both. So there
is a need for intervention for promoting integration between organised retailers and agribusiness groups on quality,
packaging, training, reliability and market information.
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INTRODUCTION
Organized retailing comprises mainly of modern

retailing with busy shopping malls, multi stored malls and
huge complexes that offer a large variety of products in
terms of quality, value for money and makes shopping a
memorable experience. The retail sector is presently
undergoing a transition in India. Challenges faced by the
organized retail industry are International standards,
inefficient supply chain management, lack of retail space,
cultural disparity, escalating real estate prices, human
resource problems, frauds in retail, infrastructure and
logistics, complexity in tax structure and currency
fluctuation. Agribusiness is viewed as a vital sector
contributing to economic prosperity. In most Asian
countries, agribusiness remains crucial in terms of labour
absorption and export earnings, and therefore government
support in promoting agribusiness enterprises is a crucial
requirement. As a result of economic globalization and
market liberalization, market opportunities for agricultural
products are greater for countries having competitive
products.

REVIEW  OF  LITERATURE
Singh and Singh (2015) studied the agribusiness

groups opinion on Integration with organised retail.
Agribusiness is a vital sector contributing to economic
prosperity, labour absorption and export earnings.   Singh
and Singh (2015) studied the challenges and opportunities
of agribusiness groups The agribusiness sector is lagging
behind other sectors. Singh et al. (2015) studied the
experts opinion on integration of agribusiness groups with
organised retail. The challenges faced by agribusiness
groups while dealing with organised retail are latest
technology, all products, service and entertainment at one
place. There is a need to integrate them so that they can
expand business. Singh and Singh (2014) studied the
integration of organised retailing with agribusiness groups
in Punjab- challenges and opportunities. Retail in India
has come because of success of Indian organized retail
and management. The creation of supply chains in
agriculture is being demand driven. There is a need to
reduce costs/increase efficiencies of the agrisector, there
are great opportunities created by globalisation for
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agricultural marketing. Singh and Singh (2015) studied
the challenges and opportunities of organized retail in India.
The emergence of retail in India is cause for success of
Indian organized retail and marketing. With the help of
modern management techniques India will become the
specialist retailers in future. The relationship between the
retailer and customer is very close than other chains of
distribution. Singh and Singh (2015) studied organised
retailers opinion on integration with agribusiness groups.
Retailing is one of the oldest businesses that human
civilization has known. It acts as an interface between
the producer and consumer, improves the flow of goods
& services and raises the efficiency of distribution in an
economy. Keeping in view the challenges and opportunities
of agribusiness groups to integrate with organised retailers
this research work was undertaken. Opinion of organised
retailers on integration with agribusiness groups was
taken. Singh et al. (2014) studied the producer company
integration with organized retail. Producer company is a
corporate structure. The idea of a producer company
came from the felt need for an alternative institutional
framework, free from regular interferences and which
could easily undertake commercial transactions. When
producer company and organised retail join hands in
business they can have good business combining both
the features. Singh and Singh (2015) formulated the
conceptual model for integration of agribusiness groups
with organised retail was formulated based on the
challenges and oppurtunities of agribusiness groups and
organised retail dealing with each other.
RESEARCH  METHODOLOGY

Study was planned to collect the data from thirty
agribusiness groups, twenty organised retailers. A list of
agribusiness groups working in Punjab was prepared.
Various agribusinesses groups such as self-help groups
(SHG), commodity groups, farmers associations, non-
government organization (NGO), small and medium
processors/ agriprenuers were included in the study.
Selected organised retailers were Reliance, Easy Day, More,
Spencer, Big Bazaar, Kipps, Vishal Mega Mart, Godrej,
Pyramid and Metro. Data from agribusiness groups and
organised retailers was collected by formulating schedules.
One schedule  was prepared for the agribusiness groups
and second was used for the organised retailers.
Statements include two part, the verbal part and the
reporting. One sample t-test was used for analysis of
data.

One sample t-test was used for analysis of data.
When there is one measurement variable and a theoretical
expectation of what the mean should be under the null
hypothesis. It tests whether the mean of the measurement
variable is different from the null expectation. The t-test
for one sample compares a sample to a theoretical mean.

Significance level = 0.05 was selected, p-value >0.05
indicates strong evidence against the null hypothesis, so
the null hypothesis was rejected, -value > 0.05 indicates
weak evidence against the null hypothesis, so fail to reject
the null hypothesis, -values = 0.05 are considered to be
marginal (could go either way). The steps for calculating
a one Sample t-test are:
RESULTS AND  DISCUSSION

The perusal of Table 1 shows the one sample t test
of Rating of the statements on the basis of having
successful supplier relationship. In table it has been
calculated the mean, standard deviation, standard error,
mean difference, test value, t value, df (degrees of
freedom), { p value },95% confidence Interval of the
difference. The significance level(á) selected is = 0.05.
p-value d” 0.05 indicates strong evidence against the null
hypothesis, so the null hypothesis was rejected. p-value
> 0.05 indicates weak evidence against the null hypothesis,
so fail to reject the null hypothesis. p-values = 0.05 are
considered to be marginal (could go either way).

Table 1: Rating of the statements on the basis of
having successful supplier relationship by agribusiness
groups
Statement Mean SE t-value
(S1)  Trust is vital element between buyer
and seller for good relationship

2.100 0.237 0.423

(S2)  Fairness is important in doing business 2.967 0.237 4.075
(S3)  Reliability between two parties is very
important

2.600 0.195 3.071

(S4)  Communication is must between buyer
and seller

2.700 0.221 3.175

(S5)  Coordination is very essential in doing
business

2.800 0.197 -1.030

(S6)  Consistency plays vital role in doing
business

2.567 0.218 2.599

(S7)  Activities performed are important
between both parties

2.567 0.233 2.429

(S8)  Equitable profit distribution is must for
maintaining long term relationships

2.100 0.100 1.000

(S9)  Marketing support is very important 2.433 0.114 3.791
(S10)  Timeliness of payment is must 2.500 0.208 2.408
(S11)  Inventory planning is very crucial in
times of shortage

2.833 0.225 3.699

(S12) Management practices need to be up
to date

2.167 0.173 0.961

(S13) Technical support is must 2.467 0.184 2.536
SE: Standard erros

An examionation of Table 2 shows the one sample t
test of issues for integration between agribusiness groups
and organised retail. In table it has been calculated the
mean, standard deviation, standard error, mean difference,
test value, t-value, df (degrees of freedom), {-value}.
The significance level ( ) selected is = 0.05. -value
 0.05 indicates strong evidence against the null
hypothesis, so the null hypothesis was rejected. p-value
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> 0.05 indicates weak evidence against the null hypothesis,
so fail to reject the null hypothesis. -values = 0.05 are
considered to be marginal (could go either way).

The perusal of Table 3 shows the one sample t test
of Rating  of the statements on the basis of having
successful supplier relationship by organised retailers. In
table it has been calculated the mean, standard deviation,
standard error, mean difference, test value, t-value, df
(degrees of freedom), {-value }, 95% confidence Interval
of the difference. The significance level () selected is
= 0.05, -value   0.05 indicates strong evidence against
the null hypothesis, so the null hypothesis was rejected.
The -value > 0.05 indicates weak evidence against the
null hypothesis, so fail to reject the null hypothesis. -
values = 0.05 are considered to be marginal (could go
either way).

The rendition of Table 4 shows the one sample t-
test of issues for integration between organised retail and
agribusiness groups by organised retailers. In table it has
been calculated the mean, standard deviation, standard
error, mean difference, test value, t-value, {-value}. The
significance level ( ) selected is = 0.05. -value 
0.05 indicates strong evidence against the null hypothesis,
so the null hypothesis was rejected. p-value > 0.05
indicates weak evidence against the null hypothesis, so
fail to reject the null hypothesis. p-values = 0.05 are

Table 2: Issues for integration between agribusiness
groups and organised retail by agribusiness groups
Statement Mean SE t-value

(S1)  Quality of the products is essential 2.400 0.223 1.795
(S2)  Packaging of the products should be
good

2.267 0.197 1.352

(S3)  Communication between two parties
is important

2.5000 0.202 2.475

(S4)  Bar coding is necessity 2.267 0.209 1.278
(S5)  Training regarding handling, sorting,
quality management and skills building of
products should be there

1.433 0.104 -5.461

(S6)  Up gradation of production system is
must

2.900 0.255 3.525

(S7)  Market information regarding price,
quality delivery time, design, quantity,
reliability, flexibility of  products and trends
in market is must

1.933 0.135 -.494

(S8)  Storage of products is very important 2.733 0.283 2.588
(S9)  Proper knowledge of risk
management skills is must

2.233 0.157 1.489

(S10)  Social relationships are very
important

2.533 0.253 2.112

(S11)  Knowledge of organization and
analytical skills is needed

2.300 0.180 1.663

(S12) Production contract is must 2.400 0.189 2.112
(S13) Penalities for non fulfillment of
contract

3.500 0.171 8.762

SE: Standard errors
Table 4: Issues for integration between organised retail
and agribusiness groups by organised retailers
Statement Mean SE t-value
(S1)  Quality of the products is
essential

2.800 0.236 3.387

(S2)  Packaging of the products
should be good

3.100 0.239 4.593

(S3)  Communication between two
parties is important

3.100 0.2395 4.593

(S4)  Bar coding is necessity 2.850 0.209 4.073
(S5)  Training regarding handling,
sorting, quality management and skills
building of products should be there

3.050 0.198 5.294

(S6)  Up gradation of production
system is must

2.800 0.258 3.107

(S7)  Market information regarding
price, quality delivery time, design,
quantity, reliability, flexibility of
products and trends in market is
must

2.800 0.186 4.292

(S8)  Storage of products is very
important

2.700 0.231 3.036

(S9)  Proper knowledge of risk
management skills is must

2.500 0.256 1.949

(S10)  Social relationships are very
important

2.650 0.182 3.577

(S11)  Knowledge of organization
and analytical skills is needed

2.900 0.216 4.158

(S12) Production contract is must 2.600 0.266 2.259
(S13) Penalities for not fulfillment of
contract

2.700 0.252 2.774

SE: Standard Errors

Singh and Singh: Intervention for promoting integration between organised retailers and agribusiness groups

Table 3: Rating  of the statements on the basis of
having successful supplier relationship by organised
retailers
Statement Mean SE t-value
(S1)  Trust is vital element between buyer
and seller for good relationship

2.800 0.225 3.559

(S2)  Fairness is important in doing business 2.800 0.247 3.238
(S3)  Reliability between two parties is very
important

2.850 0.182 4.677

(S4)  Communication is must between
buyer and seller

2.800 0.236 3.387

(S5)  Coordination is very essential in doing
business

3.300 0.252 5.151

(S6)  Consistency plays vital role in doing
business

3.750 0.216 8.097

(S7)  Activities performed are important
between both parties

4.000 0.290 6.892

(S8)  Equitable profit distribution is must for
maintaining long term relationships

2.050 0.198 .252

(S9)  Marketing support is very important 2.950 0.266 3.567
(S10)  Timeliness of payment is must 2.800 0.337 2.373
(S11)  Inventory planning is very crucial in
times of shortage

3.000 0.229 4.359

(S12) Management practices need to be up
to date

3.200 0.296 4.060

(S13) Technical support is must 2.950 0.185 5.146
SE: Stanmdard errors
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considered to be marginal (could go either way).
CONCLUSIONS

Interventions for integration are quality and packaging
of the products, communication between two parties,
training (on handling, sorting, quality management and
skills building),  up gradation of product production
system, market information (regarding price, quality,
delivery time, design, quantity, reliability, flexibility of
products and trends in market), storage of products,
proper knowledge of risk management skills, social
relationships, knowledge of organization and analytical
skills, production contract, penalties for not fulfilment of
contract.

Trust, reliability,  communication, consistency,
equitable profit distribution, fairness, marketing support,
timeliness of payment, inventory planning, management
practices and  technical support are important for
successful supplier relationship
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INTRODUCTION
Punjab being a pioneer state resulted in ushering

green revolution in the country with adoption of new farm
technology resulting in increase in the productivity and
thereby production of the rice and wheat crops. In the
initial years of this technological breakthrough, output
from the crops increased rapidly with no major impact
on decline in soil fertility and thereby production.  But
with the passage of time, rice-wheat monoculture resulted
in decline of soil fertility in terms of appearance of macro
and micro-nutrient deficiencies, fast depleting ground
water table and ecological and environmental problems.

It is well known that the chemical fertilizers are the
important source of nutrients for plant growth. With the
advent of fertilizer responsive crop varieties, total
consumption of nitrogenous (N), phosphatic (P), and
potassium (K) fertilizers increased from 1.1 million
tonnesin 1966-67 to 27.8 million tonnes in 2011-12.

Fertilizer use on the basis of soil testing is a crucial
instrument for increasing the yield of crops.  Chemical
fertilizers along with manures, green manuring, bio
fertilizers can augment the soil fertility in a significant
way. Keeping this in view, review of various studies
related to macro and micro-nutrients replenishment to
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ABSTRACT
The study relied on the primary data collected from the farmers for the year 2012-13. The list of farmers, who got their soils
tested from the Punjab Agricultural University, Ludhiana for the year 2011-12, was collected. Paddy and wheat crops
were selected for the study and districts selected were Ludhiana and Sangrur based on the crop area share within the
state. A sample of 120 soil test farmers and 60 control farmers growing both paddy and wheat crops were selected
representing all the farm size categories. The analysis revealed that only 40.83 per cent soil test farmers applied
recommended doses of fertilizers to paddy and wheat crops while according to farm size category; 44 per cent medium,
41.56 per cent large, 35.71 per cent small and 25 per cent marginal category farmers applied recommended doses of
fertilizers to these crops. The most important constraint revealed by about 69 per cent soil test farmers in applying
recommended doses of fertilizers was the difficulty in understanding the soil test report. In both paddy and wheat crops,
average yield and value of output was higher on soil test farmer farms as compared to control farmers farms. The impact
of application of recommended doses of fertilizers by soil test farmers in terms of adopting the soil health card
recommendations was increase in yield by 3.70 per cent in case of paddy and 6.16 per cent in wheat crop. Also, there was
a decline in fertilizer consumption on soil test farms for both paddy and wheat crops along with increase in yield which
could be attributed to balanced use of macro and micro nutrients, especially application of gypsum and green manuring
of the fields by some of the soil test farmers. The major policy issues included; more trainings, exposure visits of farmers to
the areas adopting resource conservation techniques, adoption and implementation of soil health card results by farmers
on their fields, visit by the scientists to the farmers fields for their motivation and involvement of Gram Panchayats in
promoting soil testing can be the most desirable steps in the direction of balanced use of fertilizers for sustainable
agricultural development of the state.

Keywords
Soil testing, sustainability, adoption level, impact, constraints

JEL Codes
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soils have been undertaken which shows the importance
of the soil testing for increasing farm productivity. Soil
fertility varies on the same farm giving ample scope for
preparing soil health card for each farmer (Bhumbla and
Makkar, 1965) while comparing the application of fertilizer
based on soil test recommendations versus state level
recommendations in village Barewal district Ludhiana
found that the application of fertilizers based on soil test
not only give higher yield but also gives higher net gain
over state recommendations. Sekhon et al (1969)
observed on the basis of the experiments conducted on
Punjab Agricultural University, Ludhiana farm and on the
fields of cultivators in villages Parodi, Alamgir and Mangli
Nichi, that fertilizer applied according to the soil test gave
better returns as compared to generalized state
recommendations. It was further observed that difference
of net profits were far greater in case of dwarf wheat
pointing to their much potential to assimilate fertilizer.
Singh and Chahal (2009) studied the extent of adoption
of various recommended production technologies for
wheat crop in Punjab. The data were collected from
farmers for three years. The results revealed that nitrogen
was being applied at more than the recommended level
by the farmers while phosphorus was being applied at
the recommended level and potash was not being applied
by the farmers to wheat crop in Punjab. The study brought
out that there existed a number of gaps in the adoption of
recommended production technology for wheat crop,
which needed to be properly plugged to enhance
productivity as well as net returns to wheat producers in
the Punjab state.

It is suggested that farmers should go for regular
soil testing and use recommended doses of fertilizers as
advised by the agricultural scientists. So far, no
systematic study has been undertaken in Punjab for
evaluating the adoption of recommended doses of
fertilizers by farmers based on the soil testing and
application of soil test recommendations on their fields.
Therefore, the present study examines the level of
adoption and constraints in the application of
recommended doses of fertilizers and its likely impact on
crop productivity. The objectives of the study are as
follows:
i. to examine the level of adoption and its constraints

in the application of recommended doses of fertilizers
based on soil test reports by the farmers and

ii. to analyse the impact of adoption of recommended
doses of fertilizers on crop productivity and income
of farmers.

DATA AND METHODOLOGY
The present study relied on the primary data

collected from the farmers and secondary data collected

from various sources. The reference period for the study
was 2012-13. The list of farmers who got their soils
tested was collected from the Punjab Agricultural
University, Ludhiana for the year 2011-12 to assess the
adoption of recommended dose of fertilizers. Paddy and
wheat crops were selected for the study due to major
chunk of area during kharif and rabi seasons under these
crops. Hence, for both the crops, Ludhiana and Sangrur
districts were selected based on the crop area share within
the state. A sample of 60 soil test farmers for both the
crops were selected randomly from each district for
assessing the application of recommended dose of
fertilizers and its impact on crop production.

The survey also involved 30 control (no soil test)
farmers for both the crops from each district, selected
randomly from the chosen villages for differentiating the
effect of the application of the recommended dose of
fertilizers on crop productivity and income. Thus, a total
of 120 soil test farmers and 60 control farmers were
selected for paddy as well as wheat crops who were
interviewed to collect the relevant data. Special care was
taken to give adequate representation to different farm
size groups based on operational land holding size.
Therefore, under soil test farmers category, there were
four marginal, 14 small, 25 medium and 77 large farmers
growing both paddy and wheat crops while under control
farmers category, there was one marginal, six small, 16
medium and 37 large farmers growing both paddy and
wheat thereby fulfilling the required sample size.
RESULTSAND DISCUSSION

Soil testing is very important for sustaining crop
productivity thereby production of all the crops. In
Punjab, continuous practicing of monoculture (Paddy-
wheat crop rotation) in the central zone had resulted in
developing macro and micro-nutrient deficiencies in the
soil.  Farmers are advised to get their soils tested before
sowing of the next crop when the fields are vacant and
no fertilizer/ manure has been applied. As far as method
of soil testing is concerned, farmers are suggested to dig
soil from three or four places by making a ‘V’ shape cut,
from a homogenous plot with not much variability, and
mix the soil to make one soil sample. After analyzing the
soil sample, soil health card is prepared and
recommendation on fertilizer application is given to the
farmer whether there is abundance, requisite level or
scarcity of a particular nutrient.

The article has been discussed under the following
sub- heads:
I Status and Constraints of Soil Testing
II Impact of Adoption of Recommended Doses of
Fertilizers
III Policy Issues
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I Status and Constraints of Soil Testing
  The distribution of sample soil test farmers for

both paddy and wheat crops have been shown in Table
1. It can be seen from the table that all the selected
farmers from marginal, small, medium and large category
got their soils tested during the last three years and average
cost of soil testing was Rs. 20 per soil sample. Almost all
the selected soil test farmers got their soils tested from
Department of Soil Sciences, Punjab Agricultural
University, Ludhiana and average distance covered from
field to soil testing laboratory was 57.73 kilometers while
according to farm categories, medium category farmers
covered 64.80 kilometers, which was highest and
marginal farmers covered 51.50 kilometers, which was
lowest distance covered from field to soil testing lab under
different farm size categories. The average area covered
under soil testing was 1.88 acres on marginal, 4.39 acres
on small, 5.49 acres on medium, 7.79 acres on large and
6.53 acres in overall situation. The area covered under
soil testing as per cent of net operated area was highest
(97.62 per cent) on small farms and lowest (29.86 per
cent) on large farms while in overall, 35.54 per cent of
the area was under soil testing. Also, all the soil test farmers
have themselves collected soil samples from their fields.
Source (s) of Information about Soil Testing by
Soil Test Farmers

The source of information about soil testing by
the sample households have been depicted in Table 2.
A perusal of the table reveals that 57.14 per cent of
the small farmers followed by 55.84 per cent large,
52 per cent medium, 50 per cent marginal farmers
got information about soil testing from SAU, while
this figure in overall scenario was 55 per cent. Also,
the source of information of soil testing for 2.60 per
cent large farmers was KVK’s and for 3.90 per cent
large farmers it was the state department. Besides, 8
per cent medium, 7.14 per cent small and 3.90 per cent
large farmers got information about soil testing from
private companies. Friends and neighbors were also
source of soil testing information for 50 per cent marginal,
40 per cent medium, 35.72 per cent small, 33.76 per

Table 1: Distribution of sample soil test farmers
Particulars Marginal Small Medium Large Total
Percent of farmers tested their soil in the last three years 100.00 100.00 100.00 100.00 100.00
Average cost of soil testing (` per sample) 20.00 20.00 20.00 20.00 20.00
Average distance from field to soil testing lab (kms) 51.50 61.14 64.80 55.45 57.73
Average number of soil samples taken per plot 1.00 1.43 2.04 2.58 2.25
Average no. of plots considered for soil testing 1.00 1.43 2.04 2.58 2.25
Average area covered under soil test (acre) 1.88 4.39 5.49 7.49 6.53
Area covered as Percent of net operated area 78.95 97.62 68.88 29.86 35.54
Percent of farmers who collected samples themselves 100.00 100.00 100.00 100.00 100.00
Percent of soil sample collected  by the department officials- - - - -

cent large and 35.83 per cent farmers in overall. Thus,
SAU’s and friends/neighbors were the major source of
information about soil testing to the sample households.
Reasons for Soil Testing by Soil Test Farmers

The reasons for soil testing by sample soil test farmers
for paddy and wheat crops have been given in Table 3.  A
perusal of the table reveals that ‘Motivation from village
demonstration/training/exposure visits to places with best
farming practices’ was ranked the most important reason
of soil testing by 50 per cent farmers while 12.50 per
cent ranked it as important. Another reason i.e. ‘For
increasing crop yield’ was ranked most important by 35
per cent farmers and 50 per cent ranked it as important
reason for undertaking soil testing.

‘To reduce the fertilizer cost’ was ranked most
important reason by 10 per cent farmers while 22.50 per
cent ranked it as important and 7.50 per cent as least
important. ‘For availing benefits under subsidy scheme’
was ranked most important reason by 3.33 per cent
farmers while 14.17 per cent farmers ranked it as least
important.  Similarly, ‘Adopt new technological practices’
was reported by 1.67 per cent farmers as most important
reason while 5.83 per cent ranked it as important and

8.33 per cent as least important. ‘Peer farmers group
pressure’ was ranked important reason of soil testing by
9.17 per cent farmers while 70 per cent ranked it as least
important reason. In total, 85 per cent farmers ranked

‘for increasing
crop yield’ as the
reason for soil
testing with
varying intensity
followed by 79.17
per cent ranking
‘peer farmers’
group pressure’,
72.50 per cent
r a n k i n g
‘motivation from

Table  2: Table  2: Source (s ) of information about soil te s ting
by sample  house holds  - soil te s t farme rs

(Pe rce nt of farme rs )
Particulars M arginal Small M e dium Large Total
Paddy and w heat
SAUs 50.00 57.14 52.00 55.84 55.00
K VK s - - - 2.60 1.67
State department - - - 3.90 2.50
Private companies - 7.14 8.00 3.90 5.00
Friends/neighbors 50.00 35.72 40.00 33.76 35.83
Total 100.00 100.00 100.00 100.00 100.00

Grover et al.: Soil Test-Based Fertilizer Usage: A Step towards Sustainable Agriculture in Punjab
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village demonstration/training/exposure visits to places
with best farming practices’, 40 per cent ranking ‘to

reduce the fertilizer cost’, 17.50 per
cent ranking ‘for availing benefits
under subsidy schemes’ and 15.83
per cent ranking ‘adopt new
technological practices’ as reasons of
soil testing with varying intensity.
Reasons for Not Testing Soil by
Control Farmers

The reasons for not testing soil
during the last three years by control
farmers for both paddy and wheat
crops have been given in Table 4.. It
is quite obvious from the table that 53.33 per cent farmers
ranked the reason ‘Soil testing not required for my field
as crop yield is good’ as most important while 1.67 per
cent ranked it as important reason for not testing their
soils. ‘Soil testing laboratories are located far away’ was
another reason which was ranked by 21.67 per cent
farmers as most important, 23.33 per cent as important
and 1.67 per cent as least important. Another reason i.e.
‘Do not know how to take soil samples’ was ranked as
most important reason by 15 per cent farmers  while 23.33
per cent ranked it as important and 58.33 per cent as least
important reason for not getting the soils tested. ‘Do not
know whom to contact for details on testing’ was revealed
by 5 per cent farmers as important, 51.66 per cent ranked
it as important and 40 per cent as least important reason.
Lastly, another reason i.e. ‘No awareness of soil test’ was
rankled as most important reason by 5 per cent farmers
for not testing soil during last three years. In total, the
reasons ‘do not know how to take soil samples’ and ‘do
not know whom to contact for details on testing’ were
ranked by 96.66 per cent farmers with varying intensity
as reasons of not testing soils followed by 55 per cent
ranking ‘soil testing not required for my field as crop
yield is good’, 46.67 per cent ranking ‘soil testing

Table 3:  Reasons for soil testing by sample households - soil test farmers
(Percent of farmers)

Particulars Most
Important

Important Least
Important

Total

Paddy and wheat
For availing benefits under subsidy schemes 3.33 0.00 14.17 17.50
For increasing crop yield 35.00 50.00 0.00 85.00
Motivation from village
demonstration/training/exposure visits to
places with best farming practices

50.00 12.50 0.00 72.50

Peer farmers' group pressure 0.00 9.17 70.00 79.17
Adopt new technological practices 1.67 5.83 8.33 15.83
Others (To reduce the fertilizer cost) 10.00 22.50 7.50 40.00

laboratories are located far away’ and 5 per cent ranking
‘no awareness of soil test’ with varying intensity as

reasons of not getting their soils
tested.
Application of Recommended
Doses of Fertilizers by Soil Test
Farmers

The application of
recommended doses of fertilizers on
paddy and wheat crops has been
shown in Table 5. It can be seen
from the table that in case of paddy
and wheat crops, out of the total
soil test farmers, only 44 per cent
of the medium category farmers
applied recommended doses of

fertilizers and were also willing to continue applying the
recommended dose in future. On other farm categories,
41.56 per cent large, 35.71 per cent small and 25 per
cent of the marginal farm category farmers applied the
recommended doses of the fertilizers along with
willingness to continue applying in future also. In overall,
40.83 per cent farmers applied and showed willingness
to apply recommended doses of fertilizers to paddy and
wheat crops in the coming years. In paddy crop, the
average area on which recommended doses of fertilizers
were applied was 9.22 acres on large farms followed by
5.50 acres on medium, 4.30 acres on small, 2.0 acres on
marginal and 7.73 acres in total. The area covered under
recommended dose of fertilizers as per cent of net operated
area in paddy crop was highest on small farms (34.13%)
followed by medium (30.36%), marginal (21.05%) and
large farms (15.27%)  while in total it was 17.19 per
cent of the net operated area. In case of wheat crop, the
average area on which recommended doses of fertilizers
were applied was 9.25 acres on large farms followed by
5.32 acres on medium, 4.30 acres on small, 2.0 acres on
marginal farms and 7.71 acres in total. The area covered
under recommended dose of fertilizers as per cent of net
operated area in wheat crop was highest on small farms

Table 4: Reasons for not testing soil during the last three years -control farmers
(Percent of farmers)

Reasons Most
Important

Important Least
Important

Total

Do not know how to take soil samples 15.00 23.33 58.33 96.66
Do not know whom to contact for details on
testing

5.00 51.66 40.00 96.66

Soil testing laboratories are located far away 21.67 23.33 1.67 46.67
Soil testing not required for my field as crop
yield is good

53.33 1.67 - 55.00

Others (No awareness of soil test) 5.00 - - 5.00
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(34.13per cent) followed by medium (29.36 per cent),
marginal (21.05 per cent) and large farms (15.32 per
cent)  while it was 17.15 per cent in total. During an
agricultural year, on an average, recommended doses of
fertilizers were applied for two i.e. kharif and rabi crop
seasons.
Constraints in Applying Recommended Doses of
Fertilizers by Soil Test Farmers

The constraints in applying recommended doses of
fertilizers have been given in Table 6.  A perusal of the
table reveals that all the soil test farmers ranked the reason
‘adequate quantity of fertilizers not available’ as least
important showing adequate availability of fertilizers and
thus not been a constraint in application of recommended
dose of fertilizers. Similarly, 5.63 per cent of the farmers
ranked the reason ‘prices of fertilizers are high’ as most
important followed by 14.08 per cent ranking it as
important and in total, 19.71 per cent of the soil test farmers
showed it as a constraint . ‘Lack of money to purchase
fertilizers’ was also ranked as most important reason by
2.82 per cent farmers followed by 9.86 per cent ranking
it as important and in aggregate only 12.68 per cent of

Table 5:  Application of recommended doses of fertilizers on reference crops- soil test farmers
Particulars Marginal Small Medium Large Total
Paddy
Percent of farmers applied recommended doses of fertilizers 25.00 35.71 44.00 41.56 40.83
Average area (acre) 2.00 4.30 5.50 9.22 7.73
Area covered as percent of net operated area 21.05 34.13 30.36 15.27 17.19
Average number of seasons applied 2 2 2 2 2
% of farmers willing to continue applying recommended doses of fertilizers 25.00 35.71 44.00 41.56 40.83
Wheat
Percentof farmers applied recommended doses of fertilizers 25.00 35.71 44.00 41.56 40.83
Average area (acre) 2.00 4.30 5.32 9.25 7.71
Area covered as percent of net operated area 21.05 34.13 29.36 15.32 17.15
Average number of seasons applied 2 2 2 2 2
Percent of farmers willing to continue applying recommended doses of
fertilizers

25.00 35.71 44.00 41.56 40.83

the farmers revealed it being a problem in applying
recommended doses of fertilizers. ‘No technical advice
on method and time of fertilizer application’ was reported
as most important constraint by 11.27 per cent of the
farmers while 12.68 per cent reported it as important
and in total, 23.95 per cent farmers reported it as a
constraint. However, 69.01 per cent farmers reported
the reason ‘difficult to understand and follow the
recommended doses’ as most important constraint in
applying recommended doses of fertilizers followed by
11.27 per cent farmers reporting it as important and in
total, 80.28 per cent farmers revealed it being the
constraint in applying recommended doses of fertilizers.
The other reason being ‘practical experience of last so
many years’ was ranked as most important reason by
11.27 per cent of the farmers followed by 52.11 per cent
ranking it as important and in aggregate, 63.38 per cent
of the soil test framers revealed that due to practical
experience of farming they were reluctant to apply
recommended dose of fertilizers to their crops. Thus,
‘difficult to understand and follow the recommended
doses’ was the most important constraint followed by

‘farmers practical experience’ as
important constraint in application
of recommended doses of fertilizers
on the sample soil test farmers
farms.
Sources of Information About
Recommended Doses of
Fertilizers by Control Farmers

The sources of information
about recommended doses of
fertilizers by control farmers have
been given in Table 7. A perusal of
the table reveals that all the marginal
farmers were aware about the

Table 6: Constraints in applying recommended doses of fertilizers - soil test
farmers

(Percent of farmers)
Reasons Most

Important
Important Least

Important
Total

Adequate quantity of fertilizers not available - - 100.00 100.00
Prices of fertilizers are high 5.63 14.08 - 19.71
Lack of money to purchase fertilizers 2.82 9.86 - 12.68
No technical advice on method and time of
fertilizer application

11.27 12.68 - 23.95

Difficult to understand and follow the
recommended doses

69.01 11.27 - 80.28

Other (Practical experience of last so many
years)

11.27 52.11 - 63.38

Grover et al.: Soil test-based fertilizer Usage: A  step towards sustainable agriculture in Punjab
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recommended doses of fertilizers while 50 per cent small,
43.75 per cent medium, 35.14 per cent large and 40 per
cent farmers in overall were also aware about the
recommended doses of fertilizers. The source of
information of recommended doses of fertilizers for
marginal farmers was co-operatives (100 per cent) while
for small farmers it was Agricultural University (33.33
per cent) and Department of Agriculture (16.67 per cent),
for medium category farmers it was Agricultural
University (25 per cent), fellow farmers (12.50 per cent)
and co-operatives (6.25 per cent), for large farmers it
was Agricultural University (16.22 per cent), Department
of Agriculture (8.11 per cent), fellow farmers (8.11 per
cent) and co-operatives (2.70 per cent). In total, the source
of information of recommended doses of fertilizers was
State Agricultural University (20 per cent), fellow farmers
(8.33 per cent), Department of Agriculture (6.67 per cent)
and co-operatives (5 per cent).
II Impact of Adoption of Recommended Doses of
Fertilizers

After undertaking the soil testing exercise, major

emphasis of the farmers need to be
the adoption of recommended doses
of fertilizers. Use of recommended
doses of fertilizers for each crop is
very crucial for increasing
productivity and reducing cost of the
crops. It has been seen that
productivity of the crops has
increased on those farms where
balanced use of nutrients has been
applied.
Productivity of Paddy and Wheat
Crops Among the Sample
Households

The productivity of the paddy
and wheat crops during the year

2013-14 has been shown in Table 8. It can be seen from
the table that in paddy crop, there was higher yield
obtained on all farm categories and in total on soil test
farmers farms as compared to control farmers farms.
Highest difference in paddy yield was estimated on small
farms (9.79 per cent) followed by medium (7.43 per cent),
marginal (6.09 per cent) and large (1.96 per cent) farms
while in total, yield difference was 4.12 per cent. Similarly,
difference in average value of output was also highest on
small farms (8.72 per cent) followed by medium (7.71
per cent), marginal (6.65 per cent) and large (0.59 per
cent) farms while in total, difference in value of output
was 1.52 per cent. In case of wheat crop also, soil test
farmers achieved higher yield vis-a-vis control farmers.
On medium farms, highest difference (6.87 per cent) in
wheat yield was obtained followed by large (4.44 per
cent), small (3.01 per cent) and marginal (1.18 per cent)
farms while in total, yield difference was 4.97 per cent.
Also, difference in average value of output was highest
on medium farms (6.60 per cent) followed by large
(4.13%), small (3.02 per cent) and marginal (0.91 per

cent) farms while in total, difference in
value of output was 4.71 per cent. Thus,
soil test farmers obtained higher
productivity of paddy and wheat crops
as compared to control farmers.
Impact of Application of
Recommended Doses of Fertilizers
on Paddy and Wheat Crops

As given in Table 5, there were
40.83 per cent soil test farmers who
have applied recommended doses of
fertilizers after getting their soils tested.
Hence, the impact of application of
recommended doses of fertilizers to

Table 7: Awareness and Sources of Information about recommended doses
of fertilizers by sample households - control farmers

(Pecent of farmers)
Sources Marginal Small Medium Large Total
Paddy an wheat
Percent farmers aware 100.00 50.00 43.75 35.14 40.00
Source of information - - - - -
Department of Agriculture - 16.67 - 8.11 6.67
State Agricultural University - 33.33 25.00 16.22 20.00
Cooperatives/Growers' Association 100.00 - 6.25 2.70 5.00
Private input dealers - - - - -
Fellow farmers - - 12.50 8.11 8.33
NGO/Others - - - - -
Total 100.00 50.00 43.75 35.14 40.00

Table 8: Productivity of the reference crops (paddy and wheat) during the
study year
Particulars Average yield (Quintal/acre) Average value of output (Rs/acre)

Soil test
farmers

Control
farmers

% difference
in yield

Soil test
farmers

Control
farmers

% difference in
value output

Paddy
Marginal 30.88 29 6.09 40695 37990 6.65
Small 31.78 28.67 9.79 41380 37772 8.72
Medium 32.03 29.65 7.43 42462 39188 7.71
Large 30.68 30.08 1.96 40092 39857 0.59
Total 31.09 29.81 4.12 40329 39715 1.52
Wheat
Marginal 21.25 21 1.18 29671 29400 0.91
Small 20.96 20.33 3.01 29229 28346 3.02
Medium 20.81 19.38 6.87 29005 27090 6.60
Large 20.96 20.03 4.44 29405 28188 4.14
Total 20.94 19.9 4.97 29438 28051 4.71



499

paddy and wheat crops was observed for these farmers
(Table 35) for the yield obtained before and after soil
testing. It can be seen from the table that in case of paddy
crop, maximum increase in crop yield was observed on
medium (5.76 per cent) farms followed by small (3.91
per cent), marginal and large (2.97 per cent) farms while
in total , increase in yield was 3.70 per cent. In case of
wheat crop, the highest increase in yield was observed
on marginal farms (10.00 per cent) followed by medium
(7.59 per cent), large (2.97 per cent) and small (5.15 per
cent) farms while in total, increase in wheat yield was
6.16 per cent. Thus, soil testing has shown an increasing
impact on crop yield for both paddy and wheat crops on
all farm categories when farmers have applied the
recommended doses of fertilizers to these crops.
Changes Observed After the Application of
Recommended Doses of Fertilizers

The changes observed after the application of
recommended doses of fertilizers on paddy and wheat
crops have been given in Table 10. In case of paddy
crop, 51.02 per cent farmers ranked ‘increase in crop
yield’ as most important change while 10.20 per cent
ranked it as least important.  ‘Less incidence of pest and
diseases’ was most important change observed by 24.49

per cent farmers followed by 18.37 per cent ranking it as
important and 14.29 per cent as least important. Also,
‘decrease in application of other inputs like seed, labour,
pesticide etc.’ was reported by 16.33 per cent farmers
as most important while 24.49 per cent ranked it as
important and 18.37 per cent as least important.
‘Improvement in crop growth’ was observed by 34.69
per cent farmers as important and least important by 16.33
per cent farmers. Similarly, ‘improvement in grain filling’
was reported by 12.24 per cent farmers as important
and by 12.24 per cent farmers as least important. Thus,
‘increase in crop yield’ and ‘less incidence of pest and
diseases’ were the two most important changes observed
by the soil test farmers applying recommended doses of
fertilizers. In total, the changes observed after the
application of recommended doses of fertilizers to paddy
crop as ranked by 61.22 per cent farmers with varying
intensity was ‘increase in crop yield’ followed by 59.19
per cent ranking ‘decrease in application of other inputs
like seed, labour, pesticide, etc.’, 57.15 per cent ranking
‘less incidence of pest and diseases’, 51.02 per cent
ranking ‘improvement in crop growth’, 46.93 per cent
ranking ‘improvement in soil texture’ and 24.48 per cent
ranking ‘improvement in grain filling’ with varying
intensity as the changes observed after the application of
recommended doses of fertilizers to paddy crop.

In the case of wheat crop, 48.98 per cent farmers
observed ‘increase in crop yield’ as most important change
after application of recommended doses of fertilizers while
8.16 per cent reported it as least important.  ‘Less
incidence of pest and diseases’ was most important
change revealed by 30.61 per cent farmers followed by
18.37 per cent reporting it as important and 20.41 per
cent as least important. ‘Decrease in application of other
inputs like seed, labour, pesticide etc.’ was ranked by
14.29 per cent farmers as most important followed by
30.61 per cent ranking it as important and 12.24 per cent
as least important. Also, ‘improvement in crop growth’
was ranked by 30.61 per cent farmers as important and

Grover et al.: Soil test-based fertilizer Usage: A  step towards sustainable agriculture in Punjab

Table 9: Impact of application of recommended doses of
fertilizers on reference crop yield-soil test farmers
Particulars Average yield (Quintal/acre) Percent change

in yieldBefore After
Paddy
Marginal 32.00 33.00 3.03
Small 30.00 31.22 3.91
Medium 30.91 32.8 5.76
Large 30.38 31.31 2.97
Total 30.49 31.66 3.70
Wheat
Marginal 18.00 20.00 10.00
Small 19.90 20.98 5.15
Medium 19.36 20.95 7.59
Large 19.08 20.23 5.68
Total 19.20 20.46 6.16

Table 10: Changes observed after the application of recommended doses of fertilizers on paddy and wheat crops-soil
test farmers

(Percent of farmers)
Particulars Paddy Wheat

Most
important

Important Least
important

Total Most
important

Important Least
important

Total

Increase in crop yield 51.02 - 10.20 61.22 48.98 - 8.16 57.14
Improvement in soil texture 8.16 10.20 28.57 46.93 6.12 10.20 32.65 48.97
Improvement in crop growth - 34.69 16.33 51.02 - 30.61 16.33 46.94
Improvement in grain filling - 12.24 12.24 24.48 - 10.20 10.20 20.40
Less incidence of pest and diseases 24.49 18.37 14.29 57.15 30.61 18.37 20.41 69.39
Decrease in application of other inputs like
seed, labour, pesticide, etc.

16.33 24.49 18.37 59.19 14.29 30.61 12.24 57.14
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by 16.33 per cent farmers as least important. Similarly,
‘improvement in grain filling’ was revealed by 10.20 per
cent farmers as important and least important by 10.20
per cent farmers. Thus, in case of wheat crop also,
‘increase in crop yield’ and ‘less incidence of pest and
diseases’ were the two most important changes seen by
the soil test farmers who have applied recommended doses
of fertilizers. In total, the changes observed after the
application of recommended doses of fertilizers to wheat
crop as ranked by 69.39 per cent farmers with varying
intensity was ‘less incidence of pest and diseases’
followed by 57.14 per cent ranking ‘increase in crop yield’
57.14 per cent ranking ‘decrease in application of other
inputs like seed, labour, pesticide etc.’, 48.97 per cent
ranking ‘improvement in soil texture’, 46.94 per cent
ranking ‘improvement in crop growth’ and 20.40 per cent
ranking ‘improvement in grain filling’ with varying
intensity as the changes observed after the application of
recommended doses of fertilizers to wheat crop.
III Policy Issues

Farmers should be made aware about the benefits
of balanced use of fertilizer use and harmful effects of
excessive dose of fertilizers for crops and humans in
case of leaching particularly of nitrogenous fertilizers.
For this, more farmers training camps should be
organized. Extension efforts by the State Agricultural
University and Department of Agriculture need to be
further strengthened in terms of organizing exposure visits
and new training programmes emphasizing the importance

of soil testing to motivate farmers for soil testing. It should
be ensured that the recommendations of the soil health
card are properly adopted by the farmers on their fields.
For its proper implementation, a visit to the farmers fields
by the scientists to encourage them in case of non-
adoption of soil test recommendations. Gram panchayats
should be involved in undertaking soil testing campaigns
for making soil testing as a mass movement for the benefit
of the farming community as a whole. The support/
incentives of the state in this regard can go a long way in
encouraging the farmers to go for soils testing at their
own level which can culminate in judicious use of scarce
farm resources for sustainable agricultural development
in the state.
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ABSTRACT
    Many natural resources, which were once regarded as free goods, have now become scarce resources. Economic
development affects the environment more often in a negative way, same is true for land use in Punjab agriculture. The
profitable combination of rice-wheat crops has led to higher doses of inputs like chemical fertilizers and pesticides. But,
the trend undertaken to sustain productivity in an imbalanced way has affected the soil health adversely. Excessive use
has created deficiencies of nutrients in the soil leading to higher fertilization, increased costs and squeezing profit
margins. Consumption of chemical fertilizers was found to be almost double of Indian consumption in 2012-13. Nutrient
cost  in Punjab  was found to be about 18 per cent of the total operational cost in wheat crop, followed by 12.5 per cent
in paddy and nearly eight per cent in case of cotton crop respectively. Sampled farmers in sub-mountainous zone (zone I)
were found to be using fertilizer sprays according to recommendation, followed by zone III and lastly by zone II. Zone II is
the central plain zone or wheat paddy zone, where farmers were not using fertilizers as per the package of practices. If we
see category-wise, small farmers were using fertilizers more optimally than medium and large farmers in the state. .The
expenditure on fertilizer use was higher than that calculated at recommended level of fertilize use. The prominent reason
to use higher levels of fertilizer than recommended was cited as to enhance the yields of crops, followed by maintenance
of soil fertility and to cope with deficit rains/water availability. Only 2 per cent of the farmers showed ignorance about
proper knowledge regarding fertilizer doses but they highlighted the constraints regarding the issue and the associated
environmental problems to be solved.
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INTRODUCTION
The human civilization owes its origin and existence

to natural resources. This relationship between man and
nature has become complex through so called human
development (Sengupta, 2001).Economic activities affect
the environment more often in a negative way. It is a
paradoxical situation that the very development achieved
by man in different fields that led to his welfare, now
poses threat to present and future generations.

The issue has gained importance in the present
context as many natural resources, which were once
regarded as free goods, have now become scarce
resources on one hand and on the other; there is immediate
need to prevent depletion/degradation of these resources
to make the sustainable growth feasible. Land is also a

bounty ie a free gift of nature. Primary activities like
agriculture depend only on the availability and suitability
of land. Soil is the upper layer of earth in which plants
grow, a black or dark brown material typically consisting
of a mixture of organic remains, clay, and rock particles.
The agricultural production depends on the soil texture
and composition of the soil of that particular region. This
can be unsustainable due to shortening of fallow periods,
deforestation, cultivation and grazing of marginal lands.
This causes the quality of land to deteriorate, until
eventually it becomes a wasteland (Das, 2000).

Punjab is predominately an agrarian state and largest
contributor of food grains to the central pool. Lan dof
Punjab is mainly formed of the alluvium deposited by
rivers of Indus system. It varies widely across the state
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and show differences in nature, texture, properties and
profile development. Keeping in view the above mentioned
facts, the present study has been undertaken to highlight
agricultural development and its adverse effects on land
use due to intensive cultivation, increased dependence
on chemical fertilizers affecting cost of cultivation and
profitability as well as constraints related to higher doses
of fertilization  in Punjab.
DATA AND METHODOLOGY

The study is based on primary data collected from
farm households of different categories in Punjab. The
study was devised on randomly selected 10 blocks from
three agri-economic zones viz. sub-mountainous zone,
central plain zone and south western zone of the state.
At second stage of sampling, two villages were selected
from each selected block and 25 farm households were
selected from each village based on size of their operational
holding and were divided into three categories namely,
small, medium and large. Thus, the ultimate sample
consisted of 495 farm households  in proportion to the
size holding structure existing in that particular village.
To find out the extent of fertilizer use at farm level,
adoption of agriculture practices by the farmers and the
constraints of the farmers in sticking to recommended
doses of chemical fertilizers’ use, primary data were
collected from selected sample of farm households across
the state on especially structured and pre-tested schedule
through personal interview method. The primary data
were supplemented with secondary data on some
parameters.

Statistical techniques like percentages, averages etc.
were worked out for the variables.
RESULTSAND DISCUSSION

The consumption of fertilizers in Punjab agriculture
has been compared with that of Indian scenario in Table1.
It was found to be half of the consumption in Indian
agriculture during 1960-61 that is, pre-Green Revolution
period. The consumption in state increased to nearly three
times that of India during 1970-71, which was initial phase
of Green Revolution. Since then, it has been persistently
increasing and is almost double of Indian consumption in
2012-13. Major portion of cultivated area under high
yielding varieties (HYV’s) and increased requirement of

nutrients in these varieties, higher cropping intensity due
to assured irrigation has led to such a higher level of
fertilizer intensity in the state.

Nutrient cost of main crops cultivated in Punjab has
been given in Table 2. This cost was found to be about
18 per cent of the total operational cost in wheat crop,
followed by 12.5 per cent in paddy and nearly eight per
cent in the case of cotton crop respectively.
Soil Testing

Table 1: Fertilizer consumption in agriculture, Punjab vis-
à-vis India

(kgha-1)
Year Punjab India
1960-61 1.0 2.0
1970-71 38.0 13.0
1980-81 113.0 32.0
1990-91 163.0 68.0
2000-01 165.0 90.0
2012-13 251.0 128.0

Table 2: Nutrient cost of main crops in Punjab, 2011-12
(`ha-1)

Particulars Paddy Wheat Cotton
Fertilizers 3140 3260 3231
Manures 195 8.0 0
Total 3335 3268 3231
Percent of total operational cost 12.53 18.03 8.26

The profitable combination of rice-wheat crops has
led to higher doses of inputs like chemical fertilizers and
pesticides. But, the trend undertaken to sustain
productivity in an imbalanced way has affected the soil
health adversely. Excessive use of these chemicals,
mechanical operations, lesser use of farm compost as
well as non-cycling of crop residues in the soil has created
deficiencies of nutrients in the soil. Thus soil testing
becomes important to supervise the indiscriminate
application of chemical fertilizers. Sampled farmers were
questioned about this aspect. The response of farmers
has been shown in Table 3.

The results show lack of awareness on this aspect
of agricultural operation. From the total sampled farmers
across the zones only 23 per cent got their soil tested at
some point of time. Zone I showed highest proportion
with about 33 per cent of the sampled farmers undertaken
the soil testing. In zone II, this proportion come to be
about 22 per cent of the respondents, while in zone III,
about 22 per cent of sampled farmers responded in
positive for undertaking soil testing. Category-wise, it
was found that 29.83 per cent of the medium farmers,

Table 3: Soil testing undertaken by sampled farmers
zone wise and category-wise

(Number)
Zone Small Medium Large State
I 7 4 4 15

(25.92) (44.44) (40.00) (32.60)
II 19 24 24 67

(14.39) (31.57) (26.66) (22.48)
III 12 9 12 33

(19.04) (23.07) (24.48) (21.85)
State 38 37 40 115

(17.11) (29.83) (26.84) (23.23)
Figures in parentheses indicate the percentage to total
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26.81 per cent of large farmers and 17 per cent of small
farmers have reported to get their soils tested.
Fertilizer Use in Punjab Agriculture

To overcome the nutrient deficiencies caused by
intensive agriculture, over time the use of chemical
fertilizers has increased in the state.  Per hectare use of
NPK was 762 thousand tonnes in 1980-1981, has
increased to 1972 thousand tonnes in 2012-2013.
Judicious application of fertilizers fulfils the nutrient
requirement of the crops. But overuse of it could result
in degradation of soil, water and crop quality. Punjab has
emerged as highest uses of fertilizers per hectare of
cropped area. This not only adds to the cost of cultivation
thus squeezing the profit margins, but also creates stress
on environment (Sidhu and Johl, 2002).

 Farmers use fertilizers in different quantities,
different rates and different methods. So, depending on
these factors whole of the nutrient is not absorbed by the
plants. According to the studies, 35-60 percent of N is
recovered by plants, 10-20 percent gets converted into
NO2 gas, NO, ammonia and volatilize into atmosphere or
percolates through the soil or into ground water.

The farmers were enquired about the doses of
fertilizers used for the crops. For the state as a whole, 34
per cent of small farms, 13.7 per cent of medium farms
and 14.8 per cent of large farms were found to be using
recommended fertilizers levels and overall 23 per cent of
the farms in state were at this level.

Thus, it is clear that farmers in sub-mountainous
zone (Zone-I) were using fertilizer sprays according to
recommendation, followed by Zone-III and lastly by
Zone-II. Zone II is the central plain zone or wheat paddy
zone, where farmers were not using fertilizers as per the
package of practices. If we see category-wise, small
farmers were using fertilizers more optimally than medium
and large farmers in the state. The scenario was found to
be same in all the zones. The reason could be the financial
constraint of the small farmers which is limiting them to
the recommended doses of fertilizers for crop cultivation.

Table 4: Sampled farmers using recommended fertilizers
application zone wise and category wise

(Number)
Zone Small Medium Large Total
I 21 7 7 35

(77.70) (77.70) (70.00) (76.08)
II 30 7 7 44

(22.70) (9.21) (7.80) (14.76)
II 25 3 8 36

(39.70) (7.70) (16.30) (33.29)

Total 76 17 22 115
(34.23) (13.70) (14.76) (23.23)

Figures in parentheses indicate the percentage to total

Intensive cultivation in the wake of increased
cropping intensity in state agriculture puts stress on soil
fertility. The natural capacity of the soil to produce gets
depleted with nutrients being extracted from it, crop after
crop. The soil has to be replenished continuously to
maintain its fertility level. The extraction has increased
since Green Revolution technologies with adoption of high
yielding varieties of short duration. With decline in
practices like fallow lands, diversified crop rotations, less
availability of organic matter, the dependence has increased
on chemical fertilizers in the growth of state agriculture.
The quantity used of various fertilizers during rabi season
have been shown in the Table 6. It was found that
quantities used per acre were at recommended levels in
Zone-I however, in Zone-II and III both Urea and DAP
are being used in much higher quantities than
recommended. Some additional nutrients like Zinc (ZN)
and super phosphate (SSP) were also being used by large
farmers, through these are not recommended.

The values of these fertilizers have also been given
in Table 5 on per acre basis as reported by the sampled
farmers. So, it was also on the higher side in Zone-II and
Zone III. In Rabi season the average expenditure incurred
on nutrient use was estimated at `2251 per acre in case
of small farm category, `2405 per acre on medium farms

Table 5: Cost of Fertilizers use by sampled farmers
during Rabi season

(`acre-1)
Fertilizers Small Medium Large
Zone I
Urea 597.25 550.78 572.78
DAP 1296.45 1323.1 1285
Zinc 69.14 62.54 69.04
SSP 0 0 0
Phosphorus 0 0 0
Potash 0 44.11 55.96
Total 1962.84 1980.6 1982.8
 Zone II
Urea 788.93 877.99 901.64
DAP 1553.68 1744 1825
Zinc 52.62 26.98 101.3
SSP 4.96 7.07 11.18
Phosphorus 0 0 0
Potash 66.39 96.4 147.46
Total 2466.58 2752.5 2986.6
Zone III
Urea 853.63 866.39 874.07
DAP 1405.12 1490.2 1499
Zinc 59.88 61.69 116.85
SSP 0 0 7.76
Phosphorus 0 0 0
Potash 4.76 65.22 107.81
Total 2323.39 2483.5 2605.5
Punjab 2250.93 2405.5 2524.9

Kaur and Saran: Nutrient usage in Punjab agriculture-Status and constraints
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Table 6: Fertilizer use by sampled farmers during rabi
season in Punjab

(kgacre-1)
Fertilizers Small Medium Large Average
Zone I
urea 1.01 1 1.05 1.02
DAP 52.2 55.55 55 54.25
ZIinc 0.92 1.11 0.5 0.84
SSP 0 0 0 0
Phosphorus 0 0 0 0
Potash 0 2.77 5 2.59
Zone II
Urea 1.37 1.53 1.56 1.48
DAP 63.4 71.05 75.11 69.86
Zinc 0.83 0.49 1.38 0.9
SSP 0.18 0.28 1.44 0.84
Phosphorus 0 0 0 0
Potash 3.52 5.78 9.61 6.3
Zone III
Urea 2.93 1.5 1.53 1.98
DAP 52 61.28 62.75 58.68
Zinc 0.79 1.02 1.93 1.24
SSP 0 0 0.91 0.3
Punjab
urea 1.77 1.34 1.38 1.49
DAP 55.9 62.62 64.28 60.93
Zinc 0.84 0.87 1.27 0.99
SSP 0.06 0.09 0.78 0.31
Phosphorus 0 0 0 0
Potash 1.43 4.13 6.74 4.1

and `2525 per acre on large farm category of the state.
This expenditure on fertilizer use was higher than that
calculated at recommended level of fertilize use.

In the same way, fertilizer use in Kharif season in
quantitative terms has been presented in Table 7. It is
clear from the table that quantities of different fertilizers
in maize crop which is the main kharif crop of zone I are
not according to recommendations except for DAP. Use
of urea was found to be on higher side, while that of
potash and Zn nutrient was very low. In second zone,
paddy is the prominent kharif crop. Utilization of urea
was found to be much higher than recommended level
of one quintal in all farm categories of this zone. Similar
was the case of DAP. However, use of zinc and potash
was very low as compared to recommended level.
Medium and large farmers of this zone were adding very
high quantities of super phosphate.

Cotton is the main kharif crop of zone III. Here,
also use of urea quantity was much higher than
recommended levels especially by small farmers on per
acre basis. DAP use was also on much higher side in all
the farm size categories of this zone. All farmers were
found to be adding nutrients like Zinc and Potash against

Table 7: Fertilizer use by Sampled Farmers during Kharif
Season in Punjab

(kgacre-1)
Fertilizers Small Medium Large Average
Zone I
Urea 1.01 1 1 1.003
DAP 52.2 52.77 55 53.33
Zinc 6.48 7.22 8 7.23
SSP 0 0 0 0
Phosphorus 0 0 0 0
Potash 0.92 4.44 10 5.12
Zone II
Urea 1.38 1.57 1.56 1.5
DAP 37.7 40.73 34.38 37.58
Zinc 8.42 9.29 10 9.23
SSP 0.26 2.85 1.38 1.49
Phosphorus 0.18 0 0.22 0.13
Potash 10.9 9.69 13.05 11.22
Zone III
Urea 2.14 1.49 1.52 1.71
DAP 41.7 48.2 45.91 45.27
Zinc 6.57 8.33 7.95 7.61
SSP 0.79 1028 0.3 0.79
Phosphorus 0 0 0.1 0.03
Potash 6.34 17.69 19.28 14.43
Punjab
Urea 1.51 1.35 1.36 1.40
DAP 43.9 47.23 45.09 45.39
Zinc 7.15 8.28 8.65 8.02
SSP 0.35 1.37 0.56 0.76
Phosphorus 0.06 0 0.1 0.056
Potash 6.06 10.6 14.11 10.25

the recommendation to this crop. On the whole, in kharif
season use of urea was found to be 1.40 q per acre on an
average in the state. DAP was 45.39 kg per acre, Zinc 8
kg per acre and potash was 10.25 kg per acre for the
total sampled farmers.

Fertilizer expenditure being an important variable
cost, the use was also worked out in monetary terms.
So, the value of nutrients use in kharif season has been
shown in the Table 8. It was found that in zone I, farmers
were spending about `2525 per acre on fertilizer use in
maize crop. The average expenditure of fertilization was
`2548 per acre in the case of paddy crop in Zone-II,
which was somewhat higher that calculated expenditure
according to recommendation. But this expenditure on
paddy cultivated in Zone-III was far less at `1565 per
acre during the same season. In Zone-III, cotton is the
main kharif crop. The whole area being under Bt. Cotton,
the average fertilizer expenditure was found to `1094
per acre, which was almost at par with the recommended
expenditure. So, no over spending was found in this zone
during kharif season.

There was significant difference among three
categories of sampled farmers as far as Urea, DAP, Zinc,
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Table 8: Cost of fertilizer use by sampled farmers during
main kharif crops zone-wise and category-wise

(kgacre-1)
Fertilizers Small Medium Large
Zone I Maize
Urea 646.1 652.5 536.4
DAP 1398 1483 1325
Zinc 431.4 465.5 391.8
SSP 0 0 0
Phosphorus 0 0 0
Potash 21.6 111 114
Total 2497.1 2712 2367.2
Zone II Paddy
Urea 783.9 908.2 896.8
DAP 941 1032 815
Zinc 483.8 548.2 533.1
SSP 2.9 43.4 17.2
Phosphorus 1.75 0 3.04
Potash 209 169 256
Total 2422.35 2700.8 2521.1
Zone III Cotton
Urea 434.8 309 314.5
DAP 494 414 434
Zinc 217.7 146.3 151.8
SSP 0 0 0
Phosphorus 0 0 0
Potash 96.6 134 136
Total 1243.1 1003.3 1036.3
Zone III Paddy
Urea 381 541 536
DAP 543.8 727.3 687
Zinc 203.5 325.6 303
SSP 2.38 26.72 5.04
Phosphorus 0 0 0.8
Potash 46 163.1 202.1
Total 1176.68 1783.7 1733.9

Table 10: Constraints regarding higher use of fertilizers
by sampled farmers zone-wise and category-wise
Response Small Medium Large Total
Zone-I
To get good yield 4 1 2 7

(8.69) (2.17) (4.34) (15.20)
Keep Soil Fertile 2 1 3 6

(4.34) (2.17) (6.52) (13.04)
Less rain/water 0 1 0 1

0.00 (2.17) 0.00 (2.17)
More rain/water 0 1 0 1

0.00 (2.17) 0.00 (2.17)
Zone-II
No proper Knowledge 4 2 1 7

(1.34) (0.67) (0.33) (2.34)
To get good yield 41 28 36 105

(13.75) (9.39) (12.08) (35.23)
Keep Soil Fertile 26 25 35 86

(8.72) (8.38) (11.74) (28.85)
Less rain/water 36 21 25 82

(12.08) (7.04) (8.38) (27.51)
More rain/water 18 11 17 46

(6.04) (3.69) (5.70) (15.43)
Diseases spread soon 10 6 8 24

(3.35) (2.01) (2.68) (8.05)
Zone-III
No proper Knowledge 2 0 1 3

(1.32) 0.00 0.66 (1.98)
To get good yield 21 17 16 54

(13.90) (11.25) (10.59) (35.76)
Keep Soil Fertile 14 11 21 46

(4.69) (7.28) (13.90) (30.46)
Less rain/water 4 8 8 20

(1.34) (2.68) (5.29) (13.24)
More rain/water 4 6 5 15

(1.34) (2.01) (3.31) (9.93)
Diseases spread soon 4 2 2 8

(1.34) (0.67) (1.32) (5.29)
Punjab
No proper Knowledge 6 2 2 10

(2.70) (1.61) (1.34) (2.02)
To get good yield 66 46 54 166

(29.72) (37.09) (36.24) (33.53)
Keep Soil Fertile 42 37 59 138

(18.91) (29.83) (39.59) (27.87)
Less rain/water 40 30 33 103

(18.01) (24.19) (22.14) (20.20)
More rain/water 22 18 22 62

(9.90) (14.51) (14.76) (12.50)
Diseases spread soon 14 8 10 32
Figures in parenthesis indicate the percentage to total.

Table 9: Cost of minerals use undertaken by the sampled
farmers' zone-wise and category-wise

(`farm-1)
Particulars Zone I Zone II Zone III
Small
Kharif 0 139.09 52.38
Rabi 0 108.4 34.92
Medium
Kharif 0 235.78 131.41
Rabi 0 166.84 73.07
Large
Kharif 1500 226.3 42.85
Rabi 0 155.22 23.46
Total
Kharif 500 200.4 75.53
Rabi 0 143.49 43.82

Kaur and Saran: Nutrient usage in Punjab agriculture-Status and constraints

SSP, Potash consumption was concerned. large farmers
use more Urea, Zinc, Potash as compared to medium
and small farmers respectively where as DAP and SSP
were more consumed by medium farmers than large and

small category of farmers.Phosphorus consumption was
also maximum for large farmers than small and medium
category of farmers.
Micronutrients

Micronutrients, though needed in small quantities
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are equally important as the major ones. Nutrients like
Zinc (Zn), Copper (Cu), Iron (Fe), Manganese (Mn),
Boron (B) and Chloride (Cl) are necessary for plant health
as well as growth. Increase in cropping intensity,
unbalanced use of chemical fertilizers and poor soil-water
fertilizer crop management practice has led to depletion
of some important micro nutrients and builds up of others
in the soil (Bajwa, 2002). These deficiencies are to be
replenished from time to time.

In total sampled farmers across the selected blocks
18 per cent reported adding mineral to the soil in kharif
season and 15 per cent during Rabi season (Table 9). In
Zone-I, use of minerals was almost non-existent, with
only one farmer reported its addition. The use of minerals
was maximum in Zone-II with 24 per cent in kharif
season and 22 per cent in Rabi season reported use of
minerals. However, in Zone-III, 10 per cent applied in
kharif season and about 6 per cent during Rabi season.
So, accordingly average cost per farm of mineral usage
was maximum in Zone-II (Table 9). Category wise 15
per cent and 12 per cent of small farmers reported the
use during kharif and Rabi season respectively. For
medium farms it was 30.6 per cent and 20 per cent
respectively. For large farms, it comes to be 12 and 16
per cent farms using it in two seasons. So, cost of minerals
per farm was also more for medium farms due to more
usage. Season wise also it was more during kharif season
as compared to Rabi season due to more use of zinc
sulphate in this season along with fertilizers.

With majority of the farmers giving a negative
response for soil testing they were questioned about the
constraints faced by them to undertake it. . For the state
as a whole, 24 per cent of the farmers expressed their
handicap due to lack of facility in nearby areas. 20 per
cent of the total sampled farmers were found to be lacking
basic knowledge about importance of soil testing. 33 per
cent of the sampled farmers felt that productivity of soil
is fine and there is no need to go for testing of soil. So,
either they felt lack of need or lack basic knowledge about
importance to maintain balance of nutrients and keep on
using higher doses of chemical fertilizers.
Constraints regarding fertilizer usage

The majority sampled farmers in the state were found

to be using higher levels of fertilizer doses than the
recommended levels. Different reasons were quoted by
the farmers for the said practice. For the state as a whole,
the prominent reason to use higher levels of fertilizer than
recommended was to enhance the yields of crops (33.53
per cent), followed by maintenance of soil fertility (28
per cent) and to cope with deficit rains/water availability.
Some farmers (12 per cent) were also found to using
higher levels of fertilizers to optimize the use of irrigation
water availability. About 6 per cent were following this
practice to avoid the pest/disease attack on the crops.
However, lack of knowledge did not emerge as a reason
for over fertilization in the state. Only 2 per cent of the
farmers showed ignorance about proper knowledge
regarding fertilizer doses and majority of these were from
small farm category.
CONCLUSIONS

So, it is clear that farmers were well aware about
higher levels of fertilizers used and the environmental
problems leading to various concerns. They highlighted
the constraints regarding the issue- some were due to
lack of knowledge and others as per their experience.
Different suggestions were put forward by the
respondents to tackle these concerns, involving
government action whether co-operative or coercive.
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ABSTRACT
Climate change is commonly discussed at national and international levels. Changes in global climate are expected to
affect the hydrological cycle, altering surface-water levels and groundwater recharge to aquifers with various other
associated impacts on natural ecosystems and human activities. The effect of climate change is significantly more on the
semiarid, arid and coastal aquifers of the world. In India, the vulnerability is extremely high because of overexploitation
of the groundwater and accompanied land subsidence in urbanized areas. The water tables in Punjab have been in
continuous decline on a widespread basis, with aquifer depletion rates currently in the range 0.7-1.2 meters per year
(approximately equivalent to a net 100-200 millimeters per year of excessive extraction. The cost of extracting groundwater
depends on the depth of water table. The fixed cost of extracting groundwater at around 8 meters shows sharp increase.
At 8 meters, surface pumps become infeasible to extract water and farmers have to invest in more expensive technologies
such as submersible pumps to extract groundwater. Punjab had the largest area experiencing such decline. What is
alarming is that the decline has accelerated over time. Measures such as behavioural and structural adaptations,
promoting groundwater governance, defining groundwater risk zones and climate change mapping, promoting
afforestation, Co2 sequestration can be adapted for the sustainable utilization of the groundwater reserves.
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Aquifers, climate change, ground water zones, ground water depletion, mitigation strategies
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INTRODUCTION
Intergovernmental Panel on Climate Change (IPCC)

defines climate change as a change in the state of the
climate that can be identified by changes in the mean and
(or) the variability of its properties and that persists for
an extended period, typically decades or longer. Such
changes may be due to natural internal processes or
external forces, or due to persistent anthropogenic induced
changes in the composition of the atmosphere or in land
use/land cover. These include changes in the
concentrations of greenhouse gases (GHGs), aerosols,
volcanic activity, Milankovitch cycles and solar radiation.
Three important GHGs are carbon dioxide (Co2), methane
(CH4) and nitrous oxide (N2O). While GHGs are emitted
due to natural as well as human actions, anthropogenic
actions (e.g. burning of fossil fuels, agriculture and land-
use/land-cover changes) are the major reasons for their

higher emission over the past few decades. According to
IPCC, no driver other than GHGs provides a scientifically
sound explanation of most of the warming observed over
the past few decades. There is considerable variation in
emission of GHGs by different countries. Between 1994
and 2007, some of the sectors indicate significant growth
in GHG emissions such as cement production (6.0 per
cent), electricity generation (5.6 per cent) and transport
(4.5 per cent) (GOI, 2010).

For India, GHG emissions from the energy, industry,
agriculture and waste sectors constituted 58, 22, 17 and
3 percent of the net Co2 equivalent emissions respectively.
Obviously there is considerable inequality in the emissions
across the countries. At the same time, there will be large
inequality in the impacts of climate change. Rich countries
consume more resources, but due to their infrastructural
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and financial strengths, the adverse impacts felt are less.
Poor countries consume lesser resources, but their
infrastructure and financial conditions are precarious and,
therefore, the people have to bear the higher brunt of
adverse impacts.
Climate Change and the Water Sector

 Climate change affects the components of water
cycle such as evaporation, precipitation and
evapotranspiration and thus results in large-scale alteration
in water present in glaciers, rivers, lakes, oceans, etc.
The effects of climate change on subsurface water relates
to the changes in its recharge and discharge rates plus
changes in quantity and quality of water in aquifers.
Climate change is of most concern where aquifers are
either heavily allocated or particularly vulnerable to
changes in recharge. In these systems the reduction in
water availability due to climate change may impact on
groundwater use and entitlements. The impacts of climate
change are also likely to be more profound for unconfined
aquifer systems, which may respond rapidly to changes
in the recharge regime.  Climate change has an adverse
impact on the Indian groundwater reservoirs and hence,
better management and mitigation strategies for
minimizing the threats are necessary.
Climate Change and its Effects
Effect of climate change on water cycle

The global water cycle is primarily driven by the
atmospheric circulation and wind patterns. Climate
change leads to changes in precipitation and
evapotranspiration rates, which show a direct effect on
the quantity and quality of both surface and subsurface
water. Increase in temperature increases the capacity of
the atmosphere to hold water and thus precipitation rate
may increase (Green, 2001). However, its effect on

climate is spatio-temporal, being controlled by local or
regional factors such as topography, vegetation, wind
velocity, etc. Hence, both an increase and decrease in
the precipitation rate is envisaged. As evapotranspiration
is dependent on the vegetation, soils types and on the
amount of water available it may also be expected to
show spatio-temporal changes.
Effect of climate change on groundwater zones

Groundwater is directly affected by changes in the
rate of precipitation and evapotranspiration. The response
of groundwater to climate change may be less compared
to surface water, however, it is still a matter of concern
because groundwater is one of the largest available
resources of freshwater and potable water on Earth. It
is estimated that approximately 30 percent of global
freshwater is present in the form of groundwater
(Seneviratne, 2010) .

 The effect of climate change on zone of aeration
and zone of saturation has been discussed as under
Zone of Aeration

This zone is above the phreatic surface and is divided
into soil water and vadose zone.
Soil water zone: This zone is important as it supports
vegetation and all biogeochemical reactions. Climate
change has an adverse effect on this zone. Higher
temperature leads to higher evapotranspiration rates,
resulting in less moisture content in this zone. Little or
no moisture in the soil leads the penetration of solar
radiation into the deeper soils and increased dryness in
soils, resulting in severe droughts16. The high
precipitation in wet climate change scenario will increase
surface run-off and in promoting rapid soil erosion. Less
infiltration, high evapotranspiration and high run-off will
have a great impact on the water availability in this zone,

Table 1. Greenhouse gas (GHG) emissions for India by sectors for 1994 and 2007 in million tonnes of CO2 equivalent
Sector       Emissions in 1994 Emissions in 2007 CAGR

(Percent)MTCeq Percent MTCeq Percent
Electricity 355.03 28.4 719.30 5.6 5.6
Transport 80.28 6.4 142.04 7.5 4.5
Residential 78.89 6.3 137.84 7.2 4.4
Other energies 78.93 6.3 100.87 5.3 1.9
Cement 60.87 4.9 129.92 6.8 6.0
Iron and steel 90.53 7.2 117.32 6.2 2.0
Other industries 125.41 10.0 165.31 8.7 2.2
Agriculture 344.48 27.6 334.41 17.6 -0.2
Waste 23.23 1.9 57.73 3.0 7.3
Total without LULUCF 1251.95 1904.73 3.3
LULUCF 14.29 -177.03
Total with LULUCF 1228.54 1727.71 2.9
Percentage emissions from each sector are with respect to total GHG emissions without LULUCF in 1994 and 2007 respectively
.LULUCF, Land use land use change and forestry; CAGR, Compound annual growth rates
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which will affect the entire plant and animal kingdom.
Because of change in evapotranspiration patterns in this
zone, the rainfall pattern will also be affected. The
transpiration process which holds 80–90 percent of overall
evapotranspiration on Earth will show various changes
depending on the regional vegetation. The increase in CO2
will increase the stomatal resistance of some plants to
resist water and prevent transpiration and thus rainfall
(Glassley et al., 2003) less soil moisture will increase
soil suction making it difficult for plants to uptake
moisture from the soil.
Vadose zone: This is the dynamic zone which undergoes
complex interactions between hydrologic and geochemical
processes that control the quality and quantity of
groundwater percolating down to saturated zone. Changes
in vadose zone due to climate change can be computed
by studying the variations in major cat ions, an-ions, trace
elements and isotopes from the pore water. The results
vary from aquifer to aquifer and from region to region,
and are used to distinguish changes due to cli-mate change
and human-induced perturbations. Due to increase in
surface temperature, groundwater temperature will
increase. The change in temperature will affect pore water
chemistry, residence time and volume of water in matrix
and fractures (Sherif and Singh,1999)
Zone of Saturation

Groundwater in the saturated zone is important as it
is less polluted and has no effects of evapotranspiration.
The sensitivity of this zone depends on the depth of the
water table; shallow aquifers are more vulnerable to
climate change than deeper aquifers. This zone responds
to climate change by showing changes in its amount,
quality and flow of water depending on the trends of
precipitation, evapotranspiration, recharge and discharge.
The response of the saturated zone will be more in terms
of storativity, as this property depends on the volume of
water (Schwartz, 2003). It is generally observed that
climate change has less effect on this zone in comparison
to human activities on groundwater exploitation, such as
excessive pumping, reduction in recharge rate and
contamination.
Effect of Climate Change on Aquifers

The two types of aquifers, that is, confined and
unconfined will show alterations in some of their
properties during climate change. It has been noticed that
severe dry periods can alter the properties of aquifers
such as transmissivity and storativity ( Larocque et
al.,1998) . It was observed that during dry periods, the
conductive channels such as fractures and fissures may
become de saturated and the pres-sure pulse of water
within the aquifer will be transmitted slowly, whereas
during the wet season, fractures get fully saturated and
transmit pressure pulse rapidly. Thus, the changes in

recharge pattern will affect the specific storage of an
aquifer.

In a climate change scenario, unconfined aquifers
of semiarid and arid regions are considered to be more
vulnerable than aquifers of wet regions. In dry areas,
there is a shift in the annual balance between precipitation
and evapotranspiration, whereas the aquifers of wet
regions may renew themselves because of high
precipitation. Confined aquifers are sensitive in less rainfall
scenario as they are totally dependent on recharge rate,
and hence their vulnerability is also more because of
increasing population and increasing demand for land. In
case of extreme aridity, their vulnerability becomes higher
if the potentiometric surface falls below the upper
confining beds and results in converting confined aquifers
to unconfined aquifers.
Effect of Climate Change on Recharge and Discharge

Recharge of an aquifer is important as it provides
continuity of appreciable quantity of groundwater forever.
Recharge of an aquifer depends largely on the type of
soil, vegetation, amount of precipitation, surface
temperature, wind speed, evapotranspiration, run-off and
discharge patterns. Hence, recharge is expected to show
spatio-temporal changes either by increase or reduction
in water availability. The changes in recharge patterns
will affect discharge patterns, which will have a direct
impact on groundwater supplies and on surface water
availability. The effect of climate change is considered to
be worse for semiarid and arid regions, where the
recharge will be lesser in a climate change scenario (Sherif
and Singh, 1999)

Under a varied climate change scenario, spatio-
temporal variation in precipitation, evapotranspiration, and
recharge and run-off will directly affect the discharge
patterns. Under wet climate scenarios, run-off is
considered as a most sensitive component and the
combined effect of in-creased precipitation and high
discharge will increase the risk of flooding. Under dry
climate scenarios, recharge will be the most sensitive
component as evapotranspiration will increase while both
recharge and discharge will decrease in all seasons,
resulting in decline in ground-water level.
Effects of Climate Change on Groundwater Quality

With the use of modern technology, the water needs
can be fulfilled by better exploration and extraction
methods. However, quality assurance of groundwater is
much more essential as it relates to the various uses of
water. The groundwater quality relates to the physical,
chemical and biological properties of the aquifers, which
are controlled by climatic fluctuations. As has been
mentioned earlier, changes in the recharge rate and the
groundwater temperature in the vadose zone affect its
pore water chemistry, contaminant transport and

Singh: Climate change and its impact on groundwater resources
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residence time, thus affecting the quality of water
(Glassley et al., 2003). Under a climate change scenario,
these events can deteriorate the groundwater quality.
Climate Change and Groundwater Resources of
India
Ground water in India-status and utilization

India accounts for 2.45 percent of land area and 16
percent of the world population, whereas only 4 percent
of freshwater resources of the world are available in India,
of which 38.5 percent is groundwater. In the 1940s, India
was utilizing less groundwater compared to USA and
Europe, but by 2000, India utilized around 220–230 billion
cubic metres per year, over twice that the USA (GOI,
2007). The groundwater resources in India are important,
as they supply 80 percent of domestic needs and more
than 45 percent of total irrigation requirement. The
estimated average precipitation in India is 4000 BCM
(billion cubic metres) – 1869 BCM flows into rivers and
1123 BCM occurs as utilizable water, of which surface
water has a share of 690 BCM and groundwater
contributes 433 BCM.

The per capita water availability is continuously
declining from 5176 cubic metres in 1951 to 1820 cubic
metres as on March 2001 and 1703.6 cubic metres on
March 2005 ( GOI , 2005), as the resource is limited but
the shareholders have increased many folds. Population
thus has put severe pressure on the water resources and
distribution. Urban population utilizes more water per
capita and also in total amounts than rural population.
Recent estimates show that 60 percent of Indians will
live in urban areas by 2050, and so high increase in water
demand is expected in future (Jain, 2011). As per the
latest assessment (CGWB , 2014), the total annual
replenishable ground water resources of the country is
433 Billion Cubic Metres (BCM), and the net annual
ground water availability is 398 BCM.

Out of this net annual ground water availability of
398 BCM, the total annual ground water draft in the
country is 245 BCM, whereas the overall stage of ground
water development is 62 percent of the net ground water
availability. Out of the total annual ground water draft of
245 BCM, the share of ground water being utilized for
irrigation and industrial and domestic sectors is 222.36
BCM (90.75%) and 22.71 BCM (9.26%), respectively.
The annual natural recharge to ground water in the country
is around 433 BCM. This includes recharge from rainfall,
tanks, ponds, Minor Irrigation structures, surface water
bodies, irrigation seepage, etc.
Ground water level scenario in India

The ground water level data for November 2014 (
CGWB, 2014) indicate that out of the total 14904 wells
analysed, 2941 (19.73 per cent) wells are showing water
level less than 2 m bgl (metres below ground level), 5765

(38.68 per cent) wells are showing water level in the
depth range of 2-5 m bgl, 3824 (25.66  per cent) wells
are showing water level in the depth range of 5-10 m bgl,
1689 (11.33 per cent) wells are showing water level in
the depth range of 10-20 m bgl, 489 (3.28 per cent) wells
are showing water level in the depth range of 20-40 m
bgl and the remaining 196 (1.32  per cent) wells are
showing water level more than 40 m bgl. The distribution
of number of wells under different depth ranges is
presented in the histogram  (Table 2)

In general depth to water level ranges from 2 to 10
m bgl as observed at about more than 70 per cent of the
monitoring stations. Sub-Himalayan area, north of river
Ganges, Uttar Pradesh, Bihar, Odisha, Chhattisgarh,
Assam, Andhra Pradesh, Maharashtra, and Tripura
generally the depth to water level varies from 2-5 meter
below ground level. Shallow water level of less than 2 m
bgl is observed in the states of Assam, Andhra Pradesh,
Chhattisgarh, Himachal Pradesh, Maharashtra, Odisha,
Tripura and Uttar Pradesh and also in isolated pockets in
Madhya Pradesh, Gujarat and Tamil Nadu. In the states
of Madhya Pradesh, Jharkhand, Maharashtra, Karnataka,
Tamil Nadu, Telangana, Kerala and West Bengal water
level generally varies from 5 to 10 m bgl with small
patches showing depth to water level between 2 to 5 m
bgl. In major parts of north-western states depth to water
level generally ranges from 10-40 m bgl. In the western
parts of the country deeper water level is recorded in the
depth range of 20-40 m bgl and more than 40 m bgl. In
some parts of Haryana, and Delhi and almost major parts
of Rajasthan, water level of more than 40 m bgl is
recorded. Along the eastern & western coast water level
is generally upto 10 m bgl. Central part of West Bengal
recorded water level in the range of 5-20 m bgl. In Central
India water level generally varies between 5 m bgl to 10
m bgl, except in isolated pockets where water level more
than 10 m bgl has been observed. The peninsular part of
country generally recorded a water level in the range of 5
to 20 m bgl depth range.
Ground Water Depletion and Shortages

Table 2: Number of wells showing depth to water level
in different ranges, November 2014, India
Range of depth
to water level
(m bgl)

Number of
wells

Percentage of wells
showing depth to water

level (per cent)
0-2 2941 19.73
2-5 5765 38.68
5-10 3824 25.66
10-20 1689 11.33
20-40 489 3.28
>40 196 1.32
Source: The Ministry of Water Resources, River Development &
Ganga Rejuvenation, GOI. New Delhi.
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  Vagaries of Monsoon rainfall resulting into reduced
rainfall and exploitation of ground water for irrigation,
domestic and industrial purpose in a proportion more than
the rainfall recharge are the main factors that have resulted
in depletion of ground water in the country.
Dark Blocks and Associated Issues

Dark Blocks’ are ‘Over-exploited’ assessment units
where the stage of ground water development exceeds
100 percent with significant decline in long-term water
level trend in either pre-Monsoon or post-Monsoon period
or both. Out of 6607 assessment units (Blocks/Mandals/
Talukas/Firkas/Districts) in the country, 1071 assessment
units falling in 16 States and 2 UTs have been categorized
as Over-exploited in 2011 (GOI, 2015). This amounts to
16 per cent of the total ground water assessment units,
6607 (Annexure-I).
Ground water scenario in 9 critical states

The number of over-exploited units (dark blocks)
are significantly higher (more than 15 per cent of the
total assessed units) in Delhi, Haryana, Himachal Pradesh,
Karnataka, Punjab, Rajasthan, Tamil Nadu, Uttar Pradesh
and UTs of Daman and Diu, and Puducherry. The ground
water scenario has reached a critical stage in 9 States,
i.e. Punjab, Rajasthan, Haryana, Delhi, Karnataka, Tamil
Nadu, Uttar Pradesh, Andhra Pradesh and Telangana
(GOI, 2015). The CGWA has notified  areas (Districts,
blocks, mandals,talukas, municipal areas, etc.) in the
country for regulation of ground water development and
management. In these notified areas, installation of new
ground water abstraction structures is not permitted
without prior specific approval of the Authorised Officers.
The details regarding ground water scenario in the 9 critical
States (Table 3).

Increase in draft vis-à-vis reduction in rainfall
recharge is one of the major reasons for increase in the
number of ‘Over-exploited’ (Dark Blocks), ‘Critical’ and
‘Semi-critical’ assessment units. The reason for over-
exploitation in the North-western part,  that is, Punjab
and Haryana, is indiscriminate extraction
of ground water, mainly for irrigation
purpose. In the Western part of the country,
viz. Rajasthan and Gujarat, over-
exploitation is caused by arid climate
resulting in scanty and irregular rainfall and
consequent less recharge. In the Southern
part of the country, that is, Karnataka and
Tamil Nadu, large number of Over-
exploited blocks are caused because of
hard rock terrain, which permit less
recharge and thus result in water stressed
condition Dark (over-exploited) Blocks
hold implications on the ground water

scenario of the country, which include significant decline
in ground water levels, critical (water) position / situation
in the Northern States, drying up of wells, deterioration
in ground water quality, increasing energy consumption
for lifting water, and need to regulate extraction,
development and management of ground water.
Deteriorating ground water scenario in Punjab

Punjab, which occupies only 1.57 percent of the
geographical area of India, contributes around 43.40
percent of wheat and 25.46 percent rice going into the
central pool (Government of Punjab, 2014). Nearly 83
percent of land in Punjab is under agriculture compared
to the national average of 43 percent. Punjab hosts three
main perennial rivers-Sutlej, Beas, and Ravi. In addition,
the Ghaggar, which is almost a seasonal river, flows
through the south-western region of Punjab, a region
known for its water excess than its scarcity. The waters
of Sutlej, Beas and Ravi are stored at the Bhakra, Ranjit
Sagar, and Pong dams, respectively. This water is supplied
through a vast canal network of about 14,500 km,
including distributaries and minor canals, to irrigate about
1.6 million hectares of land. The canal water supply is
more extensive in the south-western zone of the state,
which receives less rainfall and has high salinity in soils
and groundwater. A major driver for agricultural production
in Punjab has been the network of canal systems such as
Sirhind canal, Sirhind feeder, Eastern canal, Upper Bari
Doab canal, Bhakra canal, and Bist Doab canal. Punjab
has also depended significantly on the development of
groundwater resources from its largely alluvial aquifers,
both through the natural and induced infiltration, the latter
a consequence of the surface water irrigation systems.
Punjab’s success in agriculture and its major share in the
country’s food sufficiency is largely a consequence of
surface and groundwater irrigation. Punjab is perhaps
the most irrigated state of India. The ratio of gross irrigated
area to gross cropped area for Punjab is 98 percent against
the national average of 45 percent. The biggest of the

Table 3: Ground water scenario in 9 critical Indian states
Name of states Stage of ground

water development
(%)

Number of over-
explioted

assessment units

No. of blocks
notified by

CGWA
Punjab 172 110 45
Rajasthan 137 172 35
Haryana 133 71 17
Delhi 137 18 3
Karnataka 64 63 22
Tamil Nadu 77 374 18
Uttar Pradesh 74 111 1
Andhra Pradesh 37 41
Telangana 54.8 42 7

Singh: Climate change and its impact on groundwater resources
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large irrigation demand in Punjab has been excessive
groundwater pumping across large regions, resulting in
regional declines of groundwater tables. The water tables
in Punjab have been in continuous decline on a widespread
basis, with aquifer depletion rates currently in the range
0.7–1.2 meters per year (approximately equivalent to a
net 100–200 millimeters per year of excessive extraction)
(World Bank 2010). The cost of extracting groundwater
depends on the depth of water table. The fixed cost of
extracting groundwater at around 8 meters shows sharp
increase. At 8 meters, surface pumps become infeasible
to extract water and farmers have to invest in more
expensive technologies such as submersible pumps to
extract groundwater. Punjab had the largest area
experiencing such decline (Sekhri, 2012). What is
alarming is that the decline has accelerated over time.
Punjab’s groundwater story is embedded in the larger
history of groundwater in India, a striking feature of
which is that the share of tube wells in irrigated area rose
from a mere 1 percent in 1960-61 to 40 percent in 2006-
07 (Central Water Commission 2007). Data from the
Minor Irrigation Census 2011 shows that three states
(Punjab, Uttar Pradesh and Haryana) account for 55
percent of the tube wells in India. On an average, there
are 28 tube wells per square kilometer of net sown area
in Punjab alone. The stage of groundwater development
in a few states of India is either close to or in excess of
100 percent, implying that they face a situation of
dangerous overexploitation of their available groundwater
resources (CGWB 2014). Punjab tops this list, indicating
the severity of groundwater exploitation. What is more
alarming is that the stage of groundwater development in
Punjab jumped from 145 percent to 172 percent over a
period of seven years in the first decade of the 21st century
(Table 4).

Widespread rural electrification coupled with a flat-
fee electricity subsidy that has led to a dramatic increase
in the number of tube-wells, groundwater-based irrigation
now far surpasses surface water use. In the absence of
any systematic policy to regulate the demand for water,
the unconstrained mining of this resource has resulted in
over exploitation of groundwater. Out of 138 blocks of
the State, 110 blocks are “over exploited”, 4 blocks are
“critical”, 2 blocks are “semi-critical” and 22 blocks are

in “safe category (CGWB, 2014). A look on the temporal
dimension of categorization of blocks shows that in year
1984 only 44.91 percent were the “overexploited” blocks
and about 49 percent blocks were semi-critical or safe.
But in the year 1991, 52.54 percent of the blocks went
into the category of “over exploitation” and share of semi-
critical and safe went down to 40.68 percent. Presently
as per the 2011 statistics, the number of “over exploited”
blocks has gone to 79.71 percent and the number of
“semi-critical” and “safe” blocks has shrunk to 16.40
percent (Table 5). Thus, over exploitation of groundwater
and reduced share of canal water is drastically depleting
the only natural resource of the Punjab economy.
Suggestions to improve the distressing ground water
scenario include:
· On-Farm Water Management techniques such as

Laser Leveling, Zero Tillage, use of Tensiometer in
Paddy cultivation, adoption of improved irrigation
methods, adoption of micro irrigation (sprinkler &
drip), mulching for reduction of evaporation losses,
timely transplanting of paddy, conjunctive use of canal
and ground water, etc. should be effectively adopted.

· Further, the use of flat rates for electricity or free
electricity, combined with unreliable supplies,
adversely affects the use of ground water. So, there
is need to revamp agricultural power supply and
pricing structure.

· As per the information received from the State
Government, the Punjab Preservation of Sub-Soil
Water Ordinance, 2008 in State of Punjab provides
for the prohibition of sowing nursery of paddy before
10th May and transplanting paddy before 15th June.
The contravention of the provisions of the Ordinance
invites penalty of Rs.10000/- per hectare per month
or part thereof.

Mitigation strategies to reduce effects of climate
change

Groundwater is a renewable natural resource, and
hence it can be replenished by better groundwater
management and governance policies. The following
measures can be adapted for the sustainable utilization of
the groundwater reserves.
Behavioural and structural adaptations

Behavioural adaptation implies the way people utilize

Table 4: Status of groundwater resources in Punjab
 (Billion Cubic Metres)

Year of Assessment Annual replenishable groundwater
resource

Net availability Net draft Stage of GW development

2004 23.78 21.44 31.16 145
2009 22.56 20.35 34.66 170
2011 22.53 20.32 34.88 172
Stage of GW development = (Net Draft/ Net Availability) x100
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their groundwater resources. It depends on the people
and their lifestyle. For example, using buckets and not
showers for bathing and use of recycled water for
agriculture. Structural adaptation implies building
infrastructure or techniques that can minimize the risk of
climate change on groundwater and increase storage
capacity of aquifers, e.g. rainwater harvesting, artificial
recharge of aquifers, underground dams, reservoirs and
check dams, etc.
Promoting groundwater governance

Groundwater governance involves the role of
multiple stakeholders from different sectors,
including scientists, policymakers, and users for managing
groundwater resources. It works on a set of policies or
decisions that manages and develops groundwater
resources and protects aquifers. Local groundwater
governance can be an effective way of managing
groundwater resources as the individual is also involved
in it and if the action is taken at the micro watershed
level, it will be an important step in the protection of
groundwater resources.
Defining groundwater risk zones and climate change
mapping

Spatio-temporal effect of climate change on aquifers
should be assessed and based on this risk assessment of
each aquifer should be rated and actions and policies
should be designed accordingly. Climate change mapping
on different resources will give better results and answers
about the vulnerability and risks involved over time for a
specific area. Research should also be promoted to fetch
better results from the positive effects of climate change,
with the aim of reducing the negative effects.
Promoting afforestation

Trees are the sinks for CO2 on the Earth, and to
minimize the effect of global warming, afforestation is
the best way, with the aim of reducing deforestation.
Land-use development planning should emphasize on

planting more trees and increasing recharge area
Co2 sequestration

Due to unusually large amounts of CO2 added to the
atmosphere, carbon cycle is insufficient to maintain the
balance. For example, annual carbon emissions from the
use of fossil fuels in USA accounts for 1.6 gigatons,
whereas the natural annual uptake is only about 0.5
gigatons, that is, 1.1 gigatons per year remains in the
atmosphere. This extra CO2 is responsible for global
warming, which can be trapped in forests, grasslands,
oceans and in the sedimentary formations such as coals.
However, this sequestration processes is also beset with
many environmental issues and concerns.
CONCLUSIONS

Global climate change is not a new phenomenon.
The effect of climate change poses many threats; one of
the important consequences is bringing about changes in
the quality and quantity of the groundwater resources.
The recent global warming caused by the increased
emissions of GHGs to the atmosphere by anthropogenic
processes, has its effect on continental surface water,
oceans, ocean productivity, vegetation, etc. In addition,
it has a significant effect on the energy cycle and
groundwater. We perceive the immediate climate change
effects in terms of floods, drought conditions, glacial
melts, etc. The effect of climate change is significantly
more on the semiarid, arid and coastal aquifers of the
world. In India, the vulnerability is extremely high
because of overexploitation of the groundwater and
accompanied land subsidence in urbanized areas. Since
the recent global climate change phenomenon is more or
less an established fact, it is time we focus our attention
on the dire consequences it may bring to various Earth
processes and face the challenges of climate change in
more realistic ways. Groundwater is one of the most
utilized resources in India for drinking and irrigation
purposes. The climate change effects on groundwater

Singh: Climate change and its impact on groundwater resources

Table 5: Over-exploited and dark blocks in Punjab
 (Number)

Blocks 1984 1989 1991 1997 2005 2011
Over-exploited 53 62 62 73 104 110

(44.91) (52.54) (52.54) (52.89) (75.91) (79.71)
Critical 7 7 8 11 9 4

(5.93) (5.93) (6.78) (7.97) (6.57) (2.89)
Semi-critical 22 20 15 16 8 2

(18.64) (16.95) (12.71) (11.59) (5.84) (1.46)
Safe 36 29 33 38 16 22

(30.51) (24.58) (27.97) (27.54) (11.68) (15.94)
Total number of blocks 118 118 118 138 137 138

(100.00) (100.00) (100.00) (100.00) (100.00) (100.00)
Source: Department of Soil, Water & Engineering, PAU, Ludhiana
Figures in parentheses are percentages to their respective total.
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resources in our country should be assessed under these
new environments for better planning and management
of this vital resource.
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ABSTRACT
The Front Line Demonstration (FLD) is an applied approach to accelerate the dissemination of proven technologies at
farmers’ fields in a participatory mode with an objective to explore the maximum available resources of crop production
and also to bridge the productivity gaps by enhancing the production in national basket. Krishi Vigyan Kendra, Amritsar,
Punjab conducted 82 demonstrations on Indian mustard variety GSC 6 during five consecutive years from 2010-11 to
2014-15. The critical inputs were identified in existing production technology through meetings and discussions with
farmers. Delayed sowing, use of higher seed rate resulting into dense plant population, uneven plant population,
uncontrolled weeds, ignorance about fertilizers and lack of plant protection measures were the predominant identified
causes of low productivity of oilseeds in district Amritsar. In the same sequence the other parameters like technology gap,
extension gap and technology index were analyzed for assessment of technology adoption rate with extension activities
and feasibility of demonstrated technologies at grass root levels. The results of five years study revealed that the yield
under demonstration plots was 12.62 q ha-1 as compared to 9.02 q ha-1 in traditional practices plots. This additional yield
of 3.60 q ha-1 and the increase in average mustard productivity by 40.35 per cent may contribute to present oilseed
requirement on national basis. The average of technology gap and technological index were found to be 2.55 q ha -1 and
16.81 per cent respectively. The results clearly indicate the positive effects of FLDs over the existing practices. Benefit: cost
ratio was recorded to be higher under demonstrations against control treatments during all the years of experimentation.
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INTRODUCTION
The Indian agriculture is considered to be the

backbone of Indian economy. About 75 per cent
population lives in rural areas. The main occupation of
rural people is agriculture. The total oil seed production
of India is 25.56 million tons and share of mustard
production is 8.34 million tons (32.65 per cent). Oil seed
crops have an important position in the farming system
of India. These are highly paying crops of the dry regions.
Oil seeds are rich source of fat and edible oils have various
uses for human being and animals. As much as 90 per
cent of the total edible oil produced in the country comes
from two oil seed crops namely rapeseed-mustard and
groundnut. The oil is utilized for human consumption
throughout India in cooking and frying. The oil cakes

are used as cattle feed and manures.
Series of agricultural improvement programmes

have been introduced in India to increase the agricultural
production and income of the farming communities. But
the outcomes of these programmes are not satisfactory
in terms of achieving higher agricultural production. The
most important feature answerable for this poor outcome
was lack of understanding of various technological
recommendations by the farmers (Singh, 2002).  It is
now widely accepted fact that training to farmers increases
the technical and allocative efficiencies with the farming
business as a whole. KVKs are playing a vital role across
the rural economy in areas as diverse as animal husbandry,
horticulture, plant protection and food processing.  KVKs
role in these sectors is crucial as it is ideally placed to
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disseminate field-tested proven technologies with
appropriate modulations which addresses location specific
problems and concerns on the prevailing natural and socio-
economic conditions, needs and priorities.

In Amritsar mustard was raised on only one thousand
ha with total production of one thousand tons and
productivity of 1,000 kg ha-1 during 2014-15. Still the
area and productivity of mustard in Amritsar is far lower
than the several districts of other states because the
farmers are reluctant towards proper scientific
management of the crop. However, rapeseed-mustard
group of crops occupy prominent position in the state oil
seed production scenario but vast yield gap exists between
potential yield and yield under real farming situation. KVK
Amritsar had done intensive efforts on training about
scientific cultivation, demonstration on new variety and
land configuration. The present study was conducted to
measure the adoption of improved mustard production
technology among farmers in the operational area of KVK,
Amritsar
MATERIAL AND METHODS

The study was carried out by KVK, Amritsar during
Rabi season of 2010-11to 2014-15 in the farmers fields
of four adopted villages (Nag Khurd, Jahangir, Daleke
and Makowal) belonging to four blocks of Amritsar
district. During these five years of study, an area of 25.0
ha was covered under FLD’s with active participation of
82 farmers. Before conducting FLDs, a list of farmers
was prepared through group meetings and specific skill
training was imparted to the selected farmers regarding
different aspects of cultivation (Venkattakumar et al.,
2010). The difference between the demonstration package
and existing farmers practices are given in Table 1. In
general, the soils under study were sandy loam to loamy
sand in texture with neutral in reaction with 7.8 to 8.4
pH.

The available nitrogen, phosphorus and potassium
were medium to high. In demonstration plots, use of
quality seeds of improved variety of mustard namely, GSC
6, optimum crop geometry, timely sowing, weeding,
irrigation, need based pesticide use as well as balanced
fertilization was done and comparison was made with
the existing practices. The necessary steps for selection
of site and farmers and layout of demonstrations etc were
followed as suggested by Choudhary (1999). The
traditional practices were maintained in case of local
checks. The data outputs were collected from both FLDs
and control plots and finally the extension gap, technology
gap, technology index along with the Benefit: Cost ratios
etc were worked out (Samui et al 2000) as given below:

yielddDemontrateyieldPotentialgapTechnology 

practiceexistingunderYieldyieldedDemonstratgapExtension 

100
yieldPotential

yieldedDemonstrat-yieldPotentialindexTechnology 

RESULTSAND DISCUSSION
The data presented in Table 2 clearly revealed that

the yield of mustard was fluctuated successively over
the years in demonstration plots. The maximum yield was
recorded (13.10 q ha-1) during 2012- 13 and minimum in
the year 2010-11 (11.80 q ha-1) while the average yield of
five years was 12.62 q ha-1 to that of local check (9.02 q
ha-1) equivalent to average productivity state. The increase
in per cent of yield ranged between 27.55 to 52.33 q ha-

1 during five years of study. On an average 40.35 per
cent increase in yield was registered as considerable bonus
yield over traditional practices and also helpful for
productivity enhancement of the district.

The results are in conformity with the findings of
Tomar et al. (2003). The results clearly indicate the
positive effects of FLDs over the existing practices
towards enhancing the productivity of rapeseed-mustard

Table 1: Comparison between demonstration package and existing practices in mustard
Particulars Mustard crop

Demonstration Farmers practice
Variety GSC 6 Non descriptive
Time of sowing 10-30 October 10-22 November
Method of sowing Line sowing with a drill or a pora attached to plough Broadcasting of seed mixed with

fertilizers
Thinning Optimum crop geometry through thinning Uneven high plant population
Seed rate 3.75 kg/ha 2.5 kg/ha
Fertilizer dose (kg/ha) N:P:K (40:12:06) N:P:K (50:40:00)
Irrigation Three irrigations, 3-4 weeks after sowing, end December or

January beginning and second fortnight of February.
Three to four irrigations

Plant Protection Need based pesticides applied Injudicious use of pesticides
Weed management Atrazine 800 g/ha as pre-emergence or post-emergence at

20-25 DAS but 2-3 days before first irrigation.
Occasionally manual weeding at
own interest
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in district Amritsar. Benefit: Cost ratio was recorded to
be higher under demonstration against control during all
the years of study. The extension gap showed an
increasing trend that ranged from 2.7-4.5 q ha-1 during
the period of study that emphasizes the need to educate
the farmers through various means for adoption of
improved production technologies to minimize the
extension gap. The trend of technology gap (ranging
between 2.1-3.4 q ha-1) reflects the farmers cooperation
in carrying out such demonstrations with encouraging
results in subsequent years. The technology gap observed
may be attributing to the dissimilarity in soil fertility status
and weather conditions. Similar finding were recorded
by Mitra and Samajdar (2010). Technology index showed
the feasibility of the evolved technology at the farmers’
fields. The lower value of technology index indicated more
feasibility of the technology. As such fluctuation in
technology index (ranging between 13.6-22.2) during the
study period in certain regions may be attributed to the
dissimilarity in soil fertility status, weather conditions,
improper intercultural operations and pest management
etc.
CONCLUSIONS

From the above findings, it can be concluded that
use of scientific methods of mustard cultivation can
reduce the technology gap to a considerable extent thus
leading to increased productivity of rapeseed-mustard in
the district. Moreover, extension agencies in the district

need to provide proper technical support to the farmers
through different educational and extension methods to
reduce the extension gap for better oilseed production.
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Table 2: Effect of adoption of proven technologies on productivity, technology gap, extension gap and technological
index in mustard

(qha-1)
Year Area (ha) Farmers (No.) Seed yield Change in yield (%) EG TG TI (%) BCR

Potential Demo Control Demo Control
2010-11 4 8 15.17 11.8 8.2 43.9 3.6 3.4 22.2 2.68 1.72
2011-12 4 8 15.17 12.7 9 41.11 3.7 2.5 16.3 2.92 1.84
2012-13 5 13 15.17 13.1 8.6 52.33 4.5 2.1 13.6 3.4 2.2
2013-14 8 28 15.17 12.5 9.8 27.55 2.7 2.7 17.6 2.72 1.98
2014-15 4 25 15.17 13 9.5 36.84 3.5 2.2 14.3 2.99 1.88
Total 25 82  - -  -  -  -  -  -  - 
Mean  - -  15.17 12.62 9.02 40.35 3.6 2.6 16.8 2.94 1.92
EG: Extension gapTG: Technological gapTI: Technological index

Singh et al: Economics and yield gap analysis of front line demonstrations regarding Scientific practices of Indian mustard in Punjab
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ABSTRACT
The present study was conducted in Jagraon block of Ludhiana district of Punjab during the year 2014 to analyse the
adoption of improved farm technologies and allied enterprises by the farmers. A sample of 210 farmers was selected,
representing all the farm size categories in a cluster of four villages. The data were collected with the help of structured
interview schedule. It was found that agriculture in these villages was characterised by small land holdings with prevalence
of rice-wheat cropping system with lesser adoption of subsidiary enterprises and over dependence on farm mechanisation.
Strategies for adoption of recommended farm technologies and allied enterprises include the intensification of extension
activities supported with institutional credit, creating marketing and agro-processing facilities. Integrated farming
system is advocated as an option for income enhancement of marginal and small farmers. Rural unemployed youth should
be imparted vocational trainings to facilitate adoption of allied farm enterprises. Marginal and small farmers must be
encouraged to use farm machinery on custom hiring basis to curtail the input costs.
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INTRODUCTION
Punjab, being the bread basket of India, agriculture

and allied sectors can be seen as prime mover of state
economy and it has contributed 26 per cent of gross state
domestic product in 2013-14.  Punjab occupying 1.53
per cent of geographical area of the country possess 4.15
million hectare of cultivable area, equal to 3 per cent net
sown area in the country.  Punjab produces about 18 per
cent of wheat and 11 per cent of rice production of the
country from about 11.5 per cent and 6.5 per cent of
country’s total area under wheat and rice, respectively
(Anonymous, 2014). It has contributed about 43 per cent
of wheat and 28 per cent of rice to the central pool of
food grains during 2013-14. Paddy-wheat monoculture
is prevalent cropping pattern followed on more than 80
per cent cropped area in the state. State has highest
cropping intensity of 191 compared with 140 at national
level. Agriculture in Punjab is highly mechanised with 99
per cent irrigated land and about 118 tractors per thousand

hectares compared to 16 per thousand hectares at India
level (Anonymous, 2014).

The paddy-wheat monoculture and intensive use of
farm inputs have led to over exploitation of natural
resources in land, water, air and biodiversity.  The increase
in paddy cultivation from 3.9 lakh hectare in  1970-71 to
28.5 lakh hectares in 2013-14 (Anonymous, 2014),  is
putting strain on underground water table, which is
receding at a rate of almost one-quarter meter per year in
the central districts of state.  Indiscriminate use of
pesticides and fertilizers is causing air and water pollution,
besides creating imbalances among nutrients in the soil.
Burning of crop residue is further aggravating the problem
of the air pollution.

Due to stagnation in productivity and increasing input
costs, the returns from paddy-wheat cropping system
are decreasing.  It is also pertinent to mention that 34 per
cent of the farmers in the state operate on land holding of
less than two hectares (Anonymous, 2014).  The income
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of these small and marginal farmers is decreasing,
compelling them to shift from agriculture (Singh and
Bhogal, 2014). Small and marginal farmers are in
economic distress and rural indebtedness is increasing.
The average farm debt per holding worked out to be Rs
4.98 lakh and is growing day by day due to the
accumulation of interest (Kumar et al., 2016).Apart from
lower crop returns, heavy investment on farm machinery,
non-institutional loans and unproductive use of farm
loans, especially, the expenditure on social festivity are
some of the major causes of increasing farm indebtedness
in Punjab. Depleting water table has forced the state
farmers to invest huge amount of funds on irrigation
structures, which also resulted into increase in farm
indebtedness. Apart from this, the non-adoption of
improved recommended farm technologies/practices by
the state farmers led to increase in cost of cultivation
resulting in decline in farm income. In the backdrop of
this, the present study was conducted to analyse adoption
of farm technologies and allied enterprises by the farmers,
and to suggest suitable strategy for their income
enhancement.
METHODOLOGY

For the present study, Ludhiana district of Punjab
was selected purposively. Out of the 11 blocks of the
district, Jagraon block was selected randomly. Further, a
cluster of four villages viz. Dehrka, Mallah, Kaunke Kalan
and Dalla of this block was selected to conduct the present
study. The complete list of all the farmers of selected
villages in different villages were prepared in consultation
with the key persons of the villages and were categorized
into different farm size categories i.e. marginal, small,
semi-medium, medium and large farmers, according to
their operational land holdings. There were 360, 500, 690
and 550 farmers in Dehrka, Mallah, Kaunke Kalan and

Dalla villages, respectively. Further, 10 per cent farmers
from each farm size category were selected from each
village of the cluster. Thus, the total sample of 210
farmers, consisting of 92 marginal, 59 small, 35 semi-
medium, 22 medium and 2 large farmers, were selected
for the present study (Table 1). The number of marginal
farmers selected in the cluster villages varied from 34.54
to 52.78 per cent in different villages with an average of
43.81 per cent. Similarly, 25.0 to 32.0 per cent of small
farmers from different villages with an overall average
of 28.10 per cent constituted the sample. Therefore, the
marginal and small farmers having operational land
holdings up to 2.0 hectares were 72.91 per cent of the
total sample size.  About 16.67 per cent of the selected
farmers were semi-medium and 10.48 per cent were of
medium category. The number of large farmers having
land above 10.0 hectares was only 0.95 per cent of the
total sample size. The required information was obtained
on a pre-tested and well structured interview schedule
from the selected farmers during the year 2014.
RESULTSAND DISCUSSION
Socio-Economic Characteristics of the Farmers

It was observed that majority of the farmers (45.24
percent) were belonging to the age group of 30 to 50
years and 32.86 percent were below 30 years of age
(Table 2). The analysis of literacy data has revealed that
39.52 per cent of the farmers were educated upto
matriculation followed by higher secondary (23.81
percent), primary (18.09 percent) and graduates (6.19
percent). As many as 12.38 per cent of the farmers were
illiterate. It is evident that 39.52 per cent of the farmers
had family size of five to eight members. The results
showed that 30.47 per cent persons of the farm
households were engaged in non-farm sectors. Out of
these, nearly 20 per cent farmers’ income was augmented
by family members abroad (NRI) and 11.42 per cent were
engaged in self occupations or have service in Govt and
private sectors. The total operational land holdings with
the selected farmers of the cluster were estimated to be
374 hectares. The total  operational land holdings of
farmers in village Dalla was 126 hectares followed by
Kaunke Kalan (124 ha), Mallah (74ha) and Dehrka (50ha).
The average farm size of the cluster villages was worked
out to be 1.78 hectares. The village Dalla has highest
average farm size of 2.29 hectares followed by Kaunke
Kalan (1.80 ha), Mallah (1.48 ha) and Dehrka (1.39 ha).
Cropping Pattern and Adoption of Recommended
Varieties

It was revealed that during kharif season, paddy
crop occupied 90.96 per cent of the total operational area
of the selected farmers of the cluster (Table 3). Other
crops grown by the farmers during kharif season were
vegetable (0.64 percent), arhar (0.53 percent) and moong

Table 1: Number of se lected farmers representing
different farm categories, 2013-14
Farm size
category

Dehrka
(n1=36)

Mallah
(n2=50)

Kaunke
Kalan
(n3=69)

Dalla
(n4=55)

Overall
(N=210)

Marginal 19 25 29 19 92
(<1.0 ha) (52.78) (50.00) (42.03) (34.54) (43.81)
Small 9 16 19 15 59
(1.0-2.0 ha) (25.00) (32.00) (27.54) (27.27) (28.10)
Semi-medium 7 5 12 11 35
(2.0-4.0 ha) (19.44) (10.00) (17.39) (20.00) (16.67)
Medium 1 3 9 9 22
(4.0-10.0 ha) (2.78) (6.00) (13.04) (16.36) (10.48)
Large - 1 - 1 2
(10.0 ha and
above)

(2.40) (1.81) (0.95)

Total  (100.00)  (100.00)  100.00) (100.00) (100.00)
Figures in the parentheses are the percentages to their corresponding
totals
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(0.21 percent). During rabi season, the area under wheat
crop was estimated to be 88.45 per cent of the total
operational area of the selected farmers of the cluster
followed by potato (5.24 percent), sarson (1.28 percent)
and vegetable (0.75 percent). About four per cent area
was under fodder cultivation for livestock in both crop
seasons. Farmers have also grown summer moong (3.05
percent) and mentha (2.19 percent) during the summer
season.

Cultivation of improved recommended varieties is a
pre requisite for scientific agriculture. Study revealed that
wheat varieties recommended by PAU were cultivated
on 95.48 per cent of area under wheat (Table 4).The
major recommended varieties grown by the farmers were
HD-2967, PBW-343, PBW-550, PBW-621 and PBW-502.
However in the case of paddy, only 18.05 per cent area

was found to be under recommended varieties like PR-
121, PR-122, PR-114, PR-111. Un-recommended varieties
of paddy like Pusa-44 and HKR 27 was grown by the
farmers on 81.95 per cent of the area under paddy. Thus
it can be seen that paddy and wheat were the predominant
crops in the cluster villages in Kharif and Rabi seasons,
respectively. Paddy being a water guzzling crop is
responsible for lowering underground water table in the
state, creating need for installation of submersible pumps
and increasing financial indebtedness among small and
marginal farmers (Hira and Khaira, 2000).  Cultivation of

Ta ble  2 : S o c io -e co no m ic  cha ra c te ris tic s  o f the  s e le c te d
fa rm e rs  in diffe re nt v illa g e s , 2 0 1 3 -1 4
Va ria ble s D e hrk a

(n 1= 3 6 )
M a lla h
(n 2= 5 0 )

K a unk e
K a la n

(n 3= 6 9 )

D a lla
(n 4= 5 5 )

O v e ra ll
(N = 2 1 0 )

A g e
B elo w  3 0
yea rs

11
(3 0 .5 6 )

1 5
(3 0 .0 0 )

2 2
(3 1 .8 8 )

2 1
(3 8 .1 8 )

6 9
(3 2 .8 6 )

3 0 - 5 0  yea rs 1 6
(4 4 .4 4 )

2 1
(4 2 .0 0 )

3 2
(4 6 .3 8 )

2 6
(4 7 .2 7 )

9 5
(4 5 .2 4 )

A b o ve  5 0
Years

9
(2 5 .0 0 )

1 4
(2 8 .0 0 )

1 5
(2 1 .7 4 )

8
(1 4 .5 5 )

4 6
(2 1 .9 0 )

E d u ca t io n
Illite ra te 2

(5 .5 6 )
7

(1 4 .0 0 )
1 3

(1 8 .8 4 )
4

(7 .2 7 )
2 6

(1 2 .3 8 )
P rimary 3

(8 .3 3 )
3

(6 .0 0 )
11

(1 5 .9 4 )
2 1

(3 8 .1 8 )
3 8

(1 8 .0 9 )
M atricula tio n 1 7

(4 7 .2 2 )
2 4

(4 8 .0 0 )
2 3

(3 3 .3 3 )
1 9

(3 4 .5 4 )
8 3

(3 9 .5 2 )
H ighe r
S eco nd a ry

1 2
(3 3 .3 3 )

1 5
(3 0 .0 0 )

1 3
(1 8 .8 4 )

1 0
(1 8 .1 8 )

5 0
(2 3 .8 1 )

G rad ua tio n
and  ab o ve

2
(5 .5 6 )

1
(2 .0 0 )

9
(11 .5 9 )

1
(1 .8 1 )

1 3
(6 .1 9 )

F amily s ize  (numb er)
>  5 9

(2 5 .0 0 )
1 4

(2 8 .0 0 )
1 9

(2 7 .5 4 )
2 0

(3 6 .3 6 )
6 2

(2 9 .5 2 )
0 5 - 0 8 1 5

(4 1 .6 7 )
1 6

(3 2 .0 0 )
3 5

(5 0 .7 2 )
1 7

(3 0 .9 0 )
8 3

(3 9 .5 2 )
>  8 1 2

(3 3 .3 3 )
2 0

(4 0 .0 0 )
1 5

(2 1 .7 4 )
1 8

(3 2 .7 3 )
6 5

(3 0 .9 5 )
F a m ily  m em b ers en g a g ed  in  n o n -fa rm  sec to rs
S e lf- emp lo yed 2

(5 .5 6 )
2

(4 .0 0 )
3

(4 .3 5 )
1

(1 .8 1 )
8

(3 .8 1 )
G o ve rnment
emp lo yee

4
(11 .11 )

1
(2 .0 0 )

2
(2 .8 9 )

2
(3 .6 4 )

9
(4 .2 8 )

P riva te  sec to r
emp lo yee

1 (2 .7 8 ) - 5 (7 .2 5 ) 1 (1 .8 1 ) 7 (3 .3 3 )

N R I 7
(1 9 .4 4 )

9
(1 8 .0 0 )

1 4
(2 0 .2 9 )

1 0
(1 8 .1 8 )

4 0
(1 9 .0 5 )

To ta l 1 4
(3 8 .8 9 )

1 2
(2 4 .0 0 )

2 4
(3 4 .7 8 )

1 4
(2 5 .4 5 )

6 4
(3 0 .4 7 )

To ta l
o p e ra tio na l
land  ho ld ing
(ha )

5 0 7 4 1 2 4 1 2 6 3 7 4

Average  fa rm
size  (ha )

1 .3 9 1 .4 8 1 .8 0 2 .2 9 1 .7 8

F i g u re s i n  th e  p a re n th e se s a re  p e rc e n ta g e s t o  th e  t o ta l  o p e ra t i o n a l
l a n d  h o ld in g s o f se l ec t ed  fa rm ers in  re sp ec t i ve  v i l l a g e

Table 3:  Cropping pattern adopted by the farmers in
different villages during 2013-14

(ha)
Variables Dehrka

(n1=36)
Mallah
(n2=50)

Kaunke
Kalan
(n3=69)

Dalla
(n4=55)

Overall
(N=210)

Kharif
Paddy 43.2 69 116 112 340.2

(86.40) (93.24) (93.55) (88.89) (90.96)
Basmati Paddy 2.8 1.2 3 5.8 12.8

(5.60) (1.62) (2.42) (4.60) (3.42)
Fodder 3.2 3.8 5 3.8 15.8

(6.40) (5.14) (4.03) (3.02) (4.22)
Moong 0.8 - - - 0.8

(1.60) (0.21)
Arhar - - - 2 2

(1.59) (0.53)
Vegetables - - - 2.4 2.4

(1.90) (0.64)
Sub-total (a) 50 74 124 126 374
Rabi
Wheat 42.6 62.2 111.8 114.2 330.8

(85.20) (84.05) (90.16) (90.63) (88.45)
Potato 3.4 6.4 5.6 4.2 19.6

(6.80) (8.65) (4.52) (3.33) (5.24)
Fodder 2.8 3.4 5 4.8 16

(5.40) (4.59) (4.03) (3.81) (4.28)
Sarson 1.2 2 1.6 - 4.8

(2.16) (2.70) (1.29) (1.28)
Vegetables - - - 2.8 2.8

(2.22) (0.75)
Sub-total (b) 50 74 124 126 374
Summer

Summer
Moong

3.4 4.4 0.8 2.8 11.4

(6.80) (5.94) (0.65) (2.22) (3.05)
Mentha - 2 4.8 1.4 8.2

(2.70) (3.87) (1.11) (2.19)
Sub-total (c) 3.4 6.4 5.6 4.2 19.6
Total cropped
area(a+b+c)

103.4 154.4 253.6 256.2 767.6

Cropping
Intensity
(%age)

207 209 205 203 205

Figures in the parentheses are percentages to the total operational
land holdings of selected farmers in respective village

Kumar et al: Strategies for accelerated adoption of Improved farm technologies
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un-recommended varieties of paddy further aggravates
the problem of over exploitation of natural resources like
water and environmental degradation (Singh et al., 2011
and Sangha, 2014).  There was very less area under
alternative crops of paddy like moong, arhar, vegetables
etc in these villages. Crop diversification plan for the
Punjab state has also proposed to reduce the area under
paddy crop by 1.2 million hectares (Anonymous,
2013).Thus, there is an urgent need to strengthen the
agricultural extension activities to promote other
alternative crops like maize, pulses, sugarcane, soybean,
vegetables etc through conduct of various extension
activities.
Adoption of Allied Farm Enterprises

It was found that only 8 farmers (3.81 percent)
have adopted allied farm enterprises. Dairy farming on
commercial scale was found to be adopted by only 1.90
per cent farmers (Table 5).  Beekeeping has been adopted
by three farmers in the cluster, one each in Dehrka, Mallah

and Kaunke Kalan whereas poultry was adopted by only
one person in Kaunke Kalan village. Other subsidiary
enterprises viz. mushroom cultivation, fishery, vegetable
nursery, hybrid seed production of vegetables, goatry,
rabbitary, ductkery, piggery, value addition etc. were not
practised by the farmers in these villages. However, during
the survey, it was found that 80.95 per cent of the farmers
have kept the dairy animals for meeting their domestic
demand and not for augmenting farm income.
Investment on Farm Machinery

The data presented in Table 6 shows that 52.86 per
cent of the selected farmers owned tractors. It has been
estimated that there was one tractor per 3.37 hectare of
land in the cluster. It indicates the high capital investment
in farm machinery by the farmers in these villages. It
was also found that 89 per cent of farmers possessed
the submersible tubewells for irrigation of crops.
Moreover, one third of the farmers also had the generators
for running these submersible tubewells.  Besides,
rotavators combine harvestors and laser land leveller, zero
till drill was available with 10.00, 3.81 and 1.90 per cent
and 1.43 per cent of the selected farmers, respectively.
Farmer’s charm for more sophisticated but unwanted
farm machinery is also adding to their woes. Investment
on tractors and other expensive farm equipments is one
of the major cause of farm indebtedness. The use of
farm machinery on custom hiring basis may help the
marginal and small farmers to curtail the input costs (Sidhu
and Vatta, 2012).

Table 4: Adoption of recommended varieties of paddy
and wheat by farmers in different villages, 2013-14
Varieties Dehrka Mallah Kaunke

Kalan
Dalla Overall

Paddy
Recommended
varieties

9 12.2 17 25 63.2
(19.50) (17.40) (14.30) (21.20) (17.91)

Unrecommen-
ded varieties

37 58 102 92.8 289.8
(80.50) (82.60) (85.70) (78.80) (82.09)

Total 46 70.2 119 117.8 353
(100.00) (100.00) (100.00) (100.00) (100.00)

Wheat
Recommended
varieties

39 53.7 95 99.2 286.9
(96.06) (94.50) (88.78) (88.25) (90.56)

Un
recommended
varieties

1.6 3.1 12 13.2 29.9

(3.94) (5.45) (11.22) (11.75) (9.44)

Total 40.6 56.7 107 112.4 316.8
(100.00) (100.00) (100.00) (100.00) (100.00)

Figures in the parentheses are percentages to the corresponding total
sampled area under wheat and paddy crops

Table 5: Adoption of subsidiary occupations by the
farmers in different villages, 2013-14

(Number of farmers)
Subsidiary
occupation

Dehrka Mallah Kaunke
Kalan

Dalla Overall

Commercial
dairy farming

2 1 - 1 4

(5.56) (2.00) (1.82) (1.90)
Bee keeping 1 1 1 - 3

(2.77) (2.00) (1.45) (1.43)
Poultry - - 1 - 1

(1.45) (0.48)
Total 3 2 2 1 8

(8.33) (5.56) (5.56) (1.82) (3.81)
Figures in the parentheses are the percentages to the corresponding
sample size in respective village

Table 6: Distribution of the farmers according to the
farm machinery owned by them, 2013-14
Particulars Dehrka Mallah Kaunke

Kalan
Dalla Overall

Tractors 21 23 38 29 111
Submersible
tubewells

(58.33) (46.00) (55.07) (52.73) (52.86)
33 41 65 48 187

Generators for
tubewells

(91.67) (82.00) (94.20) (87.27) (89.05)
12 15 22 21 70

Combine
harvesters

(33.33) (30.00) (31.89) (38.18) (33.33)
2 1 2 3 8

Rotavator (5.55) (2.00) (2.90) (5.45) (3.81)
5 4 7 5 21

Laser Land
Leveler

(13.89) (8.00) (10.14) (9.09) (10.00)
- 1 2 1 4

(2.00) (2.90) (1.45) (1.90)
Zero till drill - - 3 - 3

(4.35) (1.43)
Figures in the parentheses are the percentages to the corresponding
sample size in respective village

Adoption of Resource Conservation Technologies
Important resource conservation technologies

recommended for paddy-wheat cropping system includes
laser land leveler, happy seeder, zero tillage direct seeded
rice, mechanical transplanting of paddy, tensiometer, leaf
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Table 7: Adoption of resource conservation technologies/practices by the farmers in different villages during 2013-14
Technology Dehrka Mallah Kaunke Kalan Dalla Overall

No. Area No. Area No. Area No. Area No. Area
 (n1=36) (50 ha) (n2=50) (74 ha) (n3=69) (124 ha) (n4=55)  (126 ha) (N=210) (374 ha)

Laser land leveller 19 29 22 36 39 68 31 73 111 206
(52.77) (58.00) (44.00) (48.65) (56.52) (54.84) (56.36) (57.94) (52.86) (55.08)

Happy seeder - - - - - - 5 13 5 13
(9.09) (10.32) (2.38) (3.48)

Zero tillage drill 1 2 1 5 4 9 1 2 7 18
(2.78) (4.00) (2.00) (6.76) (5.80) (7.26) (1.81) (1.59) (3.33) (4.81)

Direct seeded rice - - - - 1 2 - - 1 2
(1.45) (1.61) (0.48) (0.53)

Mechanical
transplanting of paddy

- - - - 2 5 - - 2 5
(2.90) (4.03) (0.95) (1.34)

Tensiometer 1 - - - 1 - - - 2 -
(2.78) (1.45) (0.95)

Leaf color chart 2 - - - 1 - - - 3 -
(5.55) (1.45) (1.43)

Soil and Water testing 5 - 12 - 14 - 9 - 40 -
(13.89) (24.00) (20.29) (16.36) (19.50)

Biogas plants 1 - 3 - 10 - 7 - 20 -
(2.78) (6.00) (14.49) (12.73) (9.52)

Figures in the parentheses are percentages to the corresponding total number of selected farmers/their total operational land holding

colour chart, soil and water testing. These technologies
are known to save natural resources like water and
environmental degradation like air and water pollution,
besides reducing labour and input cost.  The laser land
leveler was found to be the most popular resource
conservation technology adopted by the farmers (Table
7). The laser land leveler was adopted by nearly half of
the farmers (52.86 percent) on their 55.08 per cent of
total land holding in the cluster.  Zero tillage technology
in wheat crop was adopted by 3.33 per cent of the
farmers, whereas soil and water testing was practised
by 19.5 of the farmers in cluster. However, happy seeder,
direct seeding of rice, mechanical transplanting of rice,
use of tensiometer and leaf colour chart were not popular
amongst the farmers.  Use of happy seeder for paddy
straw management was adopted by five farmers of Dalla
village only. It was observed that direct seeding of rice
and mechanical transplanting was adopted in Kaunke Kalan
village only. Tensiometer, an instrument used for irrigation
scheduling in rice, was adopted by only two farmers,
one each in Dehrka and Kaunke Kalan villages. Leaf clour
chart was recommended for fertilizer application in rice
crop and it found to be used by only 143 per cent of the
farmers in the cluster. Biogas plants were installed in 9.52
per cent of the farming households under study. During
survey, it was observed that non-availability of farm
machinery like happy seeder, mechanical paddy
transplanter, direct seeding drill, zero tillage drill was the
major reason for lesser adoption of these resource
conservation technologies. Similar findings were also
reported by Kaur et al. (2015)

Constraints in Adoption of Improved Farm
Technologies and Allied Enterprises

An attempt was also made to find out the major
constraints faced by the cluster farmers in adoption of
improved farm technologies and allied enterprises (Table
8). Difficulty in marketing of new crops and getting credit
from banks were the major problems faced by the 90.5
and 86.2 per cent of the farmers. Some of the other
problems faced by the farmers were non-availability of
modern farm machinery (81.9 percent), lack of agro-

Table 8: Problems faced by the farmers in adoption of
improved agricultural technologies/ practices
Problems Dehrka Mallah Kaunke

Kalan
Dalla Overall

Non-availabili-
ty of good
quality seed

21 34 36 37 128

(58.33) (68.00) (52.17) (67.27) (60.90)

Lack of timely
expert advice

15 18 32 21 86
(41.67) (36.00) (46.37) (38.18) (41.00)

Non-availabili-
ty of modern
farm machinery

33 43 52 44 172

(91.67) (86.00) (75.36) (80.00) (81.90)

Difficulty in
marketing of
new crops

34 45 61 50 190

(94.44) (90.00) (88.41) (90.90) (90.50)

Lack of agro-
processing
facilities

31 41 49 42 163

(86.11) (82.00) (71.01) (76.36) (77.60)

Difficulty in
getting credit
from banks

30 46 56 49 181

(83.33) (92.00) (81.16) (89.09) (86.20)
Figures in the parentheses are the percentages to the corresponding
sample size in respective village

Kumar et al: Strategies for accelerated adoption of Improved farm technologies
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processing facilities (77.6 percent) and non-availability
of good quality seeds (60.9 percent). Nearly 40 per cent
of the farmers also reported that timely expert advice
was not available to them. All these problems pose
hindrances in adoption of improved farm technologies
and allied enterprises, thereby results into lower farm
profitability. Govt should develop appropriate
infrastructure for proper marketing of new crops like
maize, sugarcane, pulses, vegetables, flowers, fruits etc.
Strengthening of extension activities by the various
agricultural and allied extension agencies in these villages
can also help the farmers to overcome these constraints.
Suggestions for Income Enhancement of the
Farmers
* Agriculture scenario in these villages was

characterised by small land holdings and more than
70 per cent of farm households under study were
small and marginal, so integrated farming system can
be an option for securing livelihood security and
income enhancement. It is reported that a farmer
can earn a net profit of `20725 by growing
mushrooms on 500 sq ft floor area only. A unit of
twenty honey bee colonies may give net profit of
`10500. Farmers can get give net returns of `70404
from five cross bred cows. The net income of pig
farming with 10 sows and one boar by sale of 180
weaners is estimated to be `239870. The net returns
for poplar nursery raising from 200 sq m area is
`14100 (Dhaliwal et al., 2012).

* Rural youth especially marginal and small farmers
may be encouraged to adopt subsidiary occupations
and self employment by imparting vocational trainings
on different enterprises. The farmers of these villages
may be motivated to adopt protected cultivation of
vegetables. Dairy is one of the best alternatives; it is
a major contributor to the income enhancement of
the farmers as well as employment generation in rural
areas. The Gtate Government must develop
institutional support and marketing network for
livestock as well as for value addition, processing
and export of milk and milk products in order to
promote them in the state.

* Vocational trainings may be organized for female
family members. Self Help Groups (SHGs) of these
trained women should be encouraged in the areas of
value addition/ product development for income
enhancement.

* Farmers should be educated to opt institutional
sources of finance like co-operative banks,
commercial banks, etc. instead of local money
lenders/arhtiyas. Loan should be used only for a
productive purpose so that it can yield returns for its
repayment. Govt should take proactive steps to

extend the reach of these financial institutions to the
farmers in a friendly manner.

* Small and marginal farmers should collectively market
their produce to distant markets to fetch better prices
through cooperative structures. This would also
reduce transportation charges.

* Agro processing facilities may provide an opportunity
for the farmers to get higher price and farmer can
market the produce after adding value to it by
processing such as converting wheat to wheat flour,
biscuits; milk to paneer, khoya and preparing pickles,
jams, squashes etc.
Above mentioned measures can help in improving

the farm income, reducing the farm expenses and
indebtedness in these villages. For accelerated adoption
of farm technologies, extension activities should be
intensified supported by institutional credit, creating
market and agro-processing facilities.
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ABSTRACT
To cover the risk of animal death, Government of India (GOI) introduced the livestock insurance scheme during the years
2005-06. Under the scheme, crossbreed and high yielding cattle and buffaloes were insured at maximum of their current
market price. The average rate of premium collected was 2.4 per cent of value of the animal. Government provided subsidy
to the extent of 75 per cent in amount of premium to the farmers. Yet only 2.5 per cent of the milch animals in Haryana state
were insured in 2012-13. The paper analyzed the aspect whether the livestock insurance was loss making proposition to
the insurance companies or to the farmers or both. The study observed that the overall claim amount to premium collected
ratio was 0.48 which left substantial amount of the premium with the company after meeting the operational expenses and
there seems to be no reason for lacking its widespread success and implementation.
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INTRODUCTION
In the livestock sector, milk group alone accounts

for more than 65 per cent of the total value of output.
The majority of the small, marginal and landless farmers
are linked with this activity of the livestock sector. The
regular income generated through the sale of milk is
used to supplement seasonal farming income. There
are number of studies which advocate that livestock
animals to the poor farmers are the savings, assets and
livelihood. With small farmers generating nearly half of
their income from livestock (Sharma, 2010), the value
of livestock represents a substantial percentage of the
farmer’s wealth. In such a situation, a death of an
animal poses a considerable risk and affects the farmer’s
net worth and income which makes livestock production
especially dairying a risky business. The risk is in terms
of loss of animal in accident or natural death and
economic loss in live conditions such as sterility,
infertility, complete cessation of milk production due to
diseases resulting in high cost of treatment and morbidity.
The risk is greater when the livestock is purchased on
loan because the household has the additional
responsibility of repaying the loan without access to

the asset that was meant to generate the income for the
repayments. With the rise of value of animal especially
dairy animals and cost of production, the magnitude of
risk has further enhanced.

The livestock farmers have lesser coping options at
their discretion in comparison to crop farmers, to secure
against economic losses in production and death of
animal. In crops, a farmers may adopt risk efficient farm
plans, grow less risky crops and can go for diversification
of crops/ varieties. The possibilities of adopting these
strategies in livestock sector are either nil or little. In such
circumstances, the livestock insurance is one of the main
risk mitigating strategies in this sector. The crop and
livestock insurance offers a valuable means of protection
to farm incomes and standard of living against unavoidable
risk and uncertainty, especially when used in conjunction
with price supports, organized marketing, and credit and
extension facilities (Kohn, 1966). The adoption of Index
Based Livestock Insurance (IBLI) in Kenya resulted in
one third reduction in number of households choosing
meals reduction as a coping strategy (Carter and Janzen
(2012).

Taking into account the importance of livestock to
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poor farmers, the insurance is available at different
subsidized premium rate to different sections of the society
such as Scheduled Castes Special plan (SCSP) and Tribal
Sub Plan (TSP). In spite of the concerted efforts have
been made at the Government level to incentivize the
farmers in terms of subsidy in the premium collected,
the numbers of milch animals insured are very low.  It
was only 0.68 per cent of the milch animals insured in
2012-13 in the country, which were marginally high from
the year of start of livestock insurance (0.48 per cent in
2006-07). The highest numbers of animal insured were
in Andhra Pradesh (1.70 lakhs) but the proportion of milch
animal insured was highest in Kerala (13.67%). In terms
of proportion of milch animals insured, the state of
Haryana was second to Kerala with 2.29 per cent. One
of the reasons for its scanty implementation, analyzed by
the study, was whether the livestock insurance was the
business of losses to the insurance companies or to the
farmers or both. Adverse effects of lack of access to
livestock insurance have been observed on herd size,
income generation and on complementary agricultural
activities such as draught, ploughing and organic manure
(Mishra, 2011).
Livestock Insurance Scheme

To cover the risk of livestock value, GOI introduced
the of livestock insurance scheme on a pilot basis during
the years 2005-06 and 2006-07 of the 10th Five Year Plan
(2002-07) in 100 selected districts. The scheme continued
for same districts during the 11th Five Year Plan (2007-
12) which was further extended to other districts in the
country. Under the scheme, the crossbreed and high
yielding cattle and buffaloes were insured at maximum
of their current market price. The Livestock Insurance
Scheme has been formulated with the twin objective of
providing protection mechanism to the farmers and cattle
rearers against any eventual loss of their animals due to
death and to demonstrate the benefit of the insurance of
livestock to the people and popularize it with the ultimate
goal of attaining qualitative improvement in livestock and
their products.

The premium of the insurance was subsidized to
the tune of 50 per cent. The entire cost on subsidy on
premium, honorarium to the veterinary practitioners and
publicity was borne by the Central Government and
balance of 50 per cent premium was borne by the state
and beneficiaries. The premium subsidy was restricted
to two animals per beneficiary and has been given for
one-time insurance to animal up to three years. Under
this plan, it is ensured that 30 per cent, 16.2 per cent and
8 per cent of funds are targeted for women, SC and ST
farmers/ beneficiaries, respectively under SCSP and TSP
as per directives of planning Commission. While subsidy
on risk mitigating instruments promotes its adoption, at

the same time, individual livestock producers might utilize
riskier management and/or production strategies given
their expectations of receiving the subsidy result into
increased production (Coffey et al., 2001).

The scheme is implemented in states by State
Livestock Development Board (SLDB) or the State Animal
Husbandry Departments. Chief Executive Officer of
SLDB is empowered to decide upon the insurance
company(s) and the terms and conditions. The active
involvement of the veterinary practitioners at the village
level in coordination with Panchayati Raj Institutions
(PRIs) is required for the successful implementation of
the scheme.

The public insurers provide more than 80 per cent
of livestock insurance in India under the four subsidiaries
of General Insurance Corporation Ltd. (GIC) viz.,
National Insurance Company, Oriental Insurance
Company, The New India Insurance Company and United
India insurance company. Many new private players like
TATA AIG have also entered the scheme to provide their
service in the sector.

The livestock insurance in India is mainly associated
with the animals like cattle, buffaloes, pigs, goat and sheep,
etc. Basic risk covered by livestock insurance is death in
consequences of illness or accident, diseases and
emergency slaughtering. The amount of premium depend
on animal species, category of animals, fattening,
breeding, age of animal, level of risk, milk production,
and current market value. This scheme does not cover
loss due to injury, death or liability directly or indirectly
caused by disease arising out of external parasites, theft,
clandestine sale, pollution war and invasion, etc.
DATA AND METHODOLOGY

Haryana state was purposively selected to conduct
the present study on basis of better performance of
livestock insurance scheme in the state and the high value
of dairy animals. Among northern states, Haryana was
the first state in terms of fund released (250 lakhs) and
number of farmers benefited (33781) under the scheme
in 2010-11. The time series data on number animal
insured, premium collected, claims settled, etc were
collected from the state Department of Animal Husbandry
and State livestock Development Board. It is to be
mentioned that above mentioned data was received for
fourteen districts of the state which represents 68 per
cent of the animal population and area of the state.

Keeping in mind the benefits of the livestock
insurance especially to the small and marginal farmers,
the paper studied various claim premium ratios of
Livestock Insurance scheme. The scheme has been
considered financial viable if the collection of premium
was higher than the claim amount paid. It was estimated
through claim amount to premium amount ratio. The
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premium amount was comprised of total premium paid
by farmer and the government. No company would like
to be engage in a business which does not earn any
dividend to its efforts. To be financial viable, claim amount
to premium collected ratio should be less than one for
any scheme or company in the short run and to be less
than 80 per cent in the long run considering the cost of
implementation and normal profit margin, which was
decided in consultation with insurance agencies involved
in livestock insurance. Besides estimating the claim
amount to premium collected ratio, the proportions of
claims lodged to total animal insured and claims settled
to total claims lodged in absolute terms were also
calculated.  The hypothesis was that claim lodged to
animal insured ratio should be lesser while the claim settled
to claim lodged ratio should be higher for the overall
sustainability of the scheme. The calculations have been
made separately with respect to the schemes (GOI and
SCSP) and insurance companies (public and private). The
public sector companies involved in livestock insurance
in Haryana were National Insurance Company Limited
(NIC), United India Insurance Company Limited (UIIC)
and Oriental Insurance Company Limited (OIC). The
private insurance companies were ICICI Lombard
General Insurance Company limited (ICICI-LGIC) and
Reliance General Insurance Company Limited (RGIC).
Both these private companies discounted livestock
insurance in Haryana and the reasons were not clear.
RESULTSAND DISCUSSION

The first section of the paper discusses growth in
animal insured and premium collected followed by claims
settled and claim amount paid per animal.  Then, the ratios
as mentioned above have been discussed to draw the
conclusions.
Animal Insured and Premium Collected

The perusal of Table 1 shows the total animal insured
and premium collected under different schemes and by
different companies during 2007-14. The premium
collected was also calculated per animal. It could be
observed from the table that the total animal insured in a
period of seven years were 5.12 lakhs and the premium
collected was `3731.97 lakhs registering a growth rate
of 6.18 per cent in animal insured and 12.64 per cent in
premium collected. The average premium collected per
animal was `728.79 per year.

The public insurance companies were the major
player in livestock insurance having insured more than
87 per cent of the animals insured registering a growth
rate of 5.76 per cent in a period of seven years (2007-
14). There were only two private companies namely
ICICI-LGIC (Lombard General Insurance Company
Limited) and Reliance General Insurance Company
Limited (RGIC), having insured only around 12.55 per

Table 1: Total animal insured and premium collected per
animal under different Schemes in Haryana, 2007-14
Name of
Scheme/
Company

Total animal
insured

(Number)

Total premium
collected
(`lakhs)

Premium
collected per
animal per

year
(`)

Insurance schemes
Total 512076 3731.97 728.79

(100.00) (100.00)
Growth
rate 6.18 12.64

Insurance company-Public
447786 3327.24 720.71
(87.45) (89.15)

Growth
rate 5.76 16.81

Insurance companies-Private
Total 64290 404.73 629.54

(12.55) (10.85)
Figures in the parentheses indicate percentage of the total animal
insured and total premium collected.

cent of the animals. The average premium collected per
animal was `728.79 per animal ranging from `538.80 to
`1001.25 per animal. It was generally lower in case of
private companies as compare to public insurance
companies.
Claims Settled and Claim Amount Paid

The total claims settled were 6954 paying the amount
of `1795.45 lakhs to the claimants as given in Table 2.
The average amount of claim paid per animal was
`25,819. The number of claims settled have marginally
reduced over time registering a growth rate of -0.99 per
cent. One of the reasons for decrease in claim settled
could be better animal health care and veterinary services
in the rural areas. Nevertheless, the claim amount paid
grew at a higher rate i.e. 18.77 per cent because of rapid

Table 2: Total claims (settled) and claim amount paid
under different Schemes in Haryana, 2007-14.
Name of scheme/
company

Total claims
(Number)

Total claim
amount paid

(` Lakhs)

Claim paid per
animal (`)

Insurance Scheme
Total 6954 1795.45 25819

(100.00) (100.00)
Growth rate -0.99 18.77
Insurance Company- Public

5390 1577.33 29264
(77.51) (87.85)

Growth rate 4.6 15.26
Insurance Companies-Private
Total 1564 218.11 13945

(22.49) (12.15)
Figures in the parentheses indicate percentage of the total claims
settled and total claim amount paid

Singh et al.: Is that high claims plug widening of livestock insurance scheme
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increase in the value of dairy animals in the region. The
latter has been possible due to up-gradation of indigenous
animals, improvement in germplasm and productivity of
the dairy animal. This was the reason that the growth
rate of claim amount paid recorded double digit in all the
cases.

The public sector insurance companies settled more
than three-fourth of the total claims. Among the public
sector insurance companies, the proportion of claims
settled by NIC and OIC was almost double that of UIIC.

The private companies operated for a limited period
and hence, less number of claims were settle and the
amount of claim paid per animal was also lower as
compare to public sector companies. So the private sector
companies collect lower premium and paid lower amount
of claims which may have led them out of the business.
The amount of claim paid per animal by private companies
(`13,945) was almost half of the average claim paid per
animal by public sector insurance companies (`29,264).
Claim Ratios

The two types of claim ratios were calculated. One
was the ratio of number of claims lodged (CL) to number
of animals insured (AI). It indicates the proportion of
claims lodged to animal insured (CL/AI) and it should be
lower to attract more business to the companies. Another
was the ratio of number of claims settled to number of
claims lodged. The latter indicates the proportion of claims
settled to the claims lodged and it should be higher for
long run sustainability of the livestock insurance scheme.
Table 3 shows the claim ratios calculated for whole
Haryana scheme-wise and insurance company wise for
2007-14 period.

The perusal of the Table 3 shows that overall CL/AI
ratio was 0.016. That means the number of claims lodged
were only 1.6 per cent of the total animals insured. It
varied from 0.010 to 0.033. This ratio also shows the
risk factor that determines the rate of premium. The rate
of premium in the area was 2.4 per cent which very well
falls in the limit. Generally the mortality rate among adult

animals is low. It was observed 0.76 per cent in Pune
during 2010 (Bangar et al., 2013) The ratio for private
insurance companies (0.028) was double to the ratio for
public insurance companies (0.014).  That means the
numbers of claims lodged with private companies were
in higher proportion to the number of animals insured. It
may be due to less flexible rules and regulations or the
documents requirement of these companies. The claim
rates calculated as claim settle to animal insured were
observed in the range of 2.7 to 16.8 per cent during 1981-
82 to 1984-85 in Maharashtra and Gujarat (Shenoy and
Raju, 1990). It was only 1.36 per cent in Haryana.

The overall CS/CL ratio was 0.869 indicating that
about 87 per cent of the claims lodged were settled which
was substantially very high, showing effectiveness of
the scheme. It was required to be higher (more than 90
per cent) keeping in mind the rural conditions with respect
to literacy and sprawling animal population. The ratio
varied from 0.827 to as high as 0.949. The claims settled
to claims lodged ratios were observed approximately to
be the same for public and private companies.
CLAIMAMOUNT TO PREMIUM RATIO

The financial viability of the insurance scheme was
observed from the claim amount to premium collected
ratio. To be financial viable, this ratio should be less than
one for any scheme or company in the short run and to
be less than 80 per cent in the long run considering the
cost of implementation and normal profit margin.

The perusal of Table 4 shows the amounts of claim
paid and premium collected during the period of seven
years (2007-14) along with the claim amount to premium
collected ratios for Haryana.

The overall claim amount to premium collected ratio
was found to be 0.48 which means that the amount of
claims paid was only 48 per cent of the premium collected
indicating the financial viability of the scheme and there
seems to be no reason for lacking its widespread success
and implementation. Yet, the implementation of livestock
insurance as it obtain now, does not satisfy the farmers

Table 3: Claim ratios of livestock insurance scheme and company-wise in Haryana, 2007-14
(Number)

Name of scheme/Company
insurance scheme

Total animal insured
(AI)

Total claim lodged
(CL)

Total claim
settled (CS)

CL/AI
Ratio

CS/CL
Ratio

Total 512076 8001 6954 0.016 0.869
(100.00) (100.00) (100.00)

Insurance Company-Public
Sub-total 447786 6208 5390 0.014 0.868

(87.45) (77.59) (77.51)
Insurance Companies-Private
Sub-total 64290 1793 1564 0.028 0.872

(12.55) (22.41) (22.49)
Figures in the parentheses indicate percentage of the respective total values.
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much (Raju and Chand, 2008). Better marketing strategies
and motivating insurance sales agents to sell livestock
insurance products will certainly help to boost demand
(Sharma and Mude, 2012). The claim amount to premium
collected ratio varied from 0.38 to 0.82 for different
companies. The claim amount of premium collected ratio
was found to be more than 80 per cent in UIIC which
did not show long run financial viable operation with the
company. The ratio was higher for private companies
(0.54) as compare to public insurance companies (0.47)
though the private companies were paying lesser amount
of claim per animal (Table 2). This may be the effect of
scale of operation because public insurance companies
insured 87 per cent of the animals as shown in the Table
1 above.
CONCLUSIONS

The study concludes that livestock insurance scheme
has functioned effectively by settling about 87 per cent
of the insurance claims on an average and was, also,
found financially viable in the short and long run for the
insurance companies. The amount of premium collected
grew almost two times faster (12.64 per cent) than the
growth rate of number of animal insured (6.18 per cent)
exhibits huge appreciation in dairy animal market price in
Haryana.  On the other hand, claims settled had negligibly
reduced while the claim amount paid increased at a higher
growth rate of 18.77 per cent. That means livestock
insurers were, now, being paid higher claim per animal
as compare to earlier period. Only public insurance
companies had insured 87 per cent of the animals. The
overall ratio of claims lodged to animal insured was
observed as low as 1.6 per cent which was higher for
private companies (2.8 per cent) as compare to public
companies (1.4 per cent). The overall claim amount paid
was only 48 per cent of the premium collected indicating
long term financial viability of the scheme and there seems
to be no reason for lacking its widespread success and

implementation. The reasons need to be investigated at
farmers’ level for its low adoption.
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ABSTRACT
India has the largest area under rice crop (about 45 million ha.) and it occupies 23.3 per cent of gross cropped area of the
country. The intensive use of water in traditional transplanted rice (TTR) cultivation in northwest Indo Gangetic plains is
depleting aquifers. Paddy crop contributes a lot in the agricultural economy of the Punjab state but it was observed in the
study that 79.41 per cent of irrigation water being contributed to the production of rice in Amritsar district. As a result of
over exploitation of ground water the water table was declined and the ground water development reached to 152 per
cent in the district.  The use of ground water in the months of May and June was highly important for ground water
resource management in the district and it was observed that less than 60 mm rain during the months of May and June
contributed negative impact on the ground water situation in the district. It was realized in the study that DSR is a viable
alternative to TTR and helpful to overcome the problem of water shortage and labour over TTR as it saves 52.41 (before
July) and 21.22 (overall) per cent of irrigations applied. Therefore with the support of the govt., cooperatives and farmers
participation; DSR can become a successful alternative to the TTR for optimum use of water resources of Punjab.
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INRODUCTION
Rice provides about 20 per cent of the global average

calorie intake and its cultivation occupies 11 per cent of
world agricultural land. Asia dominates the world in rice
production as it accounts for about 90 per cent of world’s
rice area and 92 per cent of production.  India has the
largest area under rice crop (about 45 million ha.) and it
occupies 23.3 per cent of gross cropped area of the
country. In India rice is largely established by traditional
transplanted rice (TTR) in the main field with ploughing
and puddling (harrowing under saturated soil conditions).
This results in a prolonged duration and high water input
during land preparation. Studies reported that percolation
during land preparation accounted for up to 40 per cent
of the total water supplied for growing of rice crop
(Tuong, 1999). The intensive use of water in traditional

transplanted rice (TTR) cultivation in northwest IGP (Indo
Gangetic plains) is depleting aquifers.

Paddy is also an important cereal crop cultivated in
Punjab which contributes a lot in the agricultural economy
of the state. During the year 2014-15 paddy was
transplanted on 28.94 lac hectares of land in Punjab. The
over-use of underground water and irrational use of
available assured irrigation facility, more emphasis on
cultivation of paddy crop in Punjab have led to decline in
the ground water table, deterioration of soil quality  along
with other environmental problems. Therefore, it has been
imperative to use conservation agricultural techniques for
sustained agricultural production in the state. In light of
the above scenario the present study has been undertaken
with the following objectives:
1. To study the role of Direct Sown Rice (DSR) in
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Table 1: Sample size and list of DSR growers in Amritsar district, 2014-15.
Block Villages Selected DSR area (acres) Sample (No. of farmers)
Verka Sachandar, Jahagir, Mullechak, Fatahpur 128.5 6
Baba Bakala Butar, Chapiawaali, Wadala Khurd, Butala, Thothian 138 10
Harsha ChhinaHarsha Chhina, Rajasansi, Kotli Sakka,Jhander, Mallu Nangal 142.5 5
Ajnala Aliwal, Aniatpura, Dojewal, Jagdev Khurad, Kalomahal 710 30
Chogawana Lopoke, Tapiala, Thatha, Kohala, Kakkar 295 6
Tarsikka Charan Singh Wala, Charan Singh Wala, Dairywal, Tarsikka 235 6
Jandiala Guru Thathian, Rana Kalan, Jaaniya, Wadala Johal 148 13
Majitha Shamnagar, Kotla Sultan, Borewal Kang, Chawinda, Nawenag 302 10
Attari Basrke Gilla, Gharinda, Rajatal, Bhakna Khurd 241 14
Total 2340 100

Table 2: Year wise distribution of area under main crops
in Punjab

         (000'ha)
Year Rice Wheat Sugarcane Maize Oilseed
1980-81 1183 2821 71 382 136
1990-91 2015 3273 101 188 69
2000-01 2611 3408 121 165 55
2008-09 2735 3526 81 151 29
2009-10 2802 3522 60 139 31
2010-11 2831 3510 70 133 32
2011-12 2820 3527 80 130 30
2012-13 2845 3512 83 129 32
2013-14 2851 3512 89 130 32
2014-15 2894 3505 94 126 31
Source: Statistical abstracts, Punjab

Table 3: Year wise distribution of area under main crops
in district Amritsar

   (000'ha)
Year Rice Wheat Sugarcane Maize Rapeseed

and Mustard
1960-61 41 138 13 33 12
1970-71 89 242 11 45 32
1980-81 196 298 6 19 24
1990-91 277 355 5 11 11
2001-02 319 363 11 5 3
2004-05 334 372 7 4 2
2007-08 179 184 6 2 2
2008-09 183 187 4 1 2
2009-10 185 185 3 1 1
2010-11 186 189 3 1 1
2011-12 186 190 4 1 1
2012-13 187 190 4 1 1
2013-14 182 188 4 1 1
2014-15 180 188 5 1 1
Source: Statistical abstracts, Punjab

contrast with Traditional Transplanted Rice (TTR)
for ground water resources conservation.

2. To highlight the problems faced by the farmers for
adoption of the DSR technology and suggestions for
technology refinement if any.
In order to achieve the stipulated objectives of the

present study both secondary as well as the primary data
were collected. Amritsar district was purposefully selected
for study because of concentrated efforts was made in
the district to promote the DSR. The primary data
pertaining to the technology, area, sowing, irrigation
requirements, inputs, performance, perception etc. were
collected. A list of all the farmers using DSR technology
in Amritsar district was prepared for the year 2014-15.
Out of this list of each block, a representative sample of
100 farmers was selected through the systematic random
sampling technique as shown in Table 1.
RESULTSAND DISCUSSIONS
Cropping Pattern and Paddy Cultivation in Punjab
and Amritsar District

Paddy was cultivated in 1183 thousand ha in Punjab
during the year 1980-81 as compared to paddy for the
same year area under wheat, maize, rapeseed & mustard
and sugarcane was 2821, 382, 136, and 71 thousand ha

respectively. A shift of area under paddy-wheat cultivation
was observed over the years (Table 2). As a result of this
shift Paddy and wheat dominate the cropping pattern of
Punjab. This is due to the introduction of high yielding
varieties, technological breakthrough and assured price
policy for these crops.

As compared to Punjab, Wheat used to be grown
on 138 thousand hectares in 1960-61 whereas the Paddy
occupied only 41 thousand hectares in district Amritsar
during the same year (Table 3). Out of the 427 thousand
hectares gross cropped area of the district during 2012-
13 the paddy was grown on 187 thousand hectares and
the wheat was grown on 190 thousand hectares in the
district. Therefore the share of Paddy crop in the Gross
Cropped Area of the district was increased from 9.21
per cent to 43.79 per cent from 1960-61 to 2012-13.
The area under maize crop in the district was 22 thousand
hectares during 1950-51 which increased to 45 thousand
hectares during 1970-71 and then the area under maize
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Table 4: Estimated Irrigations applied to different crops
in district Amritsar, 2014-15.
Year Cropped

area
(000 ha)

Av. irrigations
applied to the
crop (No.)*

Total
irrigations
(000 ha)

Per cent to total
Irrigations

applied
Rice 180 22 3960 79.41
Wheat 188 3 564 11.31
Sugarcane 5 18 90 1.8
Maize 1 5 5 0.1
Rapeseed
and Mustard

1 4 4 0.08

Other crops 52 7 364 7.3
Total 427 59 4987 100
* Estimates of roundabout of average irrigations applied by the sample farmers

Singh et al.: Role of direct sown rice technology for conservation of water resources in Punjab

crop was decreased over time and it was only one thousand
hectares during 2012-13. Similar trend was observed in
the case of sugarcane, rapeseed and mustard.
Water Resources of District Amritsar

In Amritsar district of Punjab the 78 per cent area
was covered by tube wells and 22 per cent major canal
coverage was there. The total number of 72139 tube wells
was observed in the district during 2006-07 censuses.
Flood irrigation in fields is prevailing method of irrigation
for the major crops produced in the district. Quick
estimates of irrigation patterns in the district were made
based on perception of the farmers. Average rounded
irrigations reported by the farmers were used to calculate
the total estimated irrigations applied to various crops. It
was observed that 79.41 per cent of irrigation water being
contributed to the production of rice and 11.31 per cent
for the wheat production in the district. The share of
irrigation water in prevailing production system of all non-
listed other crops was only 7.80 per cent. Therefore rice
production is using lion’s share of the available irrigation
water in the district and the area under paddy crop is a
main concern in district Amritsar. As a result of over
exploitation of ground water with the help of tube wells
for the production of rice crop in the district the water
table was declined and the ground water development
reached to 152 per cent in the district. All the blocks in
the district falls under over exploited category of ground
water use.

than 60 mm rain during the months of May and June
contributed negative impact on the ground water situation
in the district and more than 65 mm average rain fall
shown a positive impact on the ground water of the
district.
Role of Direct Sown Rice (DSR) in Contrast with
Traditional Transplanted Rice (TTR)

Various studies proved that direct seeding of rice
avoids three basic operations, namely, puddling ( a process
where soil is compacted to reduce water seepage),
transplanting and standing water, thereby saving about
30 per cent water (0.9 million liters of water / acre).
Even if  25 per cent of the Indian paddy cultivation can
be shifted to direct seeding, water saving will be equal to
the total water consumed by the Indian Industry. This
technology was taken to farmers’ fields in years 2012
and 2013 by planting 45 and 270 acres respectively in
district Amritsar and this innovative process is now
becoming popular with the farmers.  During 2014-15
farmers has carried out direct seeding of rice over 2340
acres in the district.

Table 5: Average rain fall in the months of May and
June and decrease in water table in district Amritsar
Year Average rainfall in May

and June (mm)
Fall in water

table (cm)
1998 19.95 22
1999 40.4 44
2000 39.8 120
2001 106 62
2002 67.6 65
2003 71.7 51
2004 76.2 18
2005 43 46
2006 96.9 26
2007 164.2 22
2008 143.6 26
2009 3.7 92
2010 20.2 84
Source: Director Agriculture, Punjab

It was observed in the study that due to the
production of rice in the district use of ground water in
the months of May and June was highly important for
ground water resource management in the district. The
relationship of average rain fall in the months of May and
June and decrease in the water table was established with
the help of table 5. It was observed that if there were less
that 65 mm rain fall in these months there was not only a
decrease in the fall of water table in the year but it also
reflects in the rate of its change in the next year. With the
help of available data in figure 2 it was observed that less

DSR in Amritsar District of Punjab
In order to promote and to refine the DSR technology

various efforts were made by Punjab Agricultural
University, Ludhiana, ATMA, Amritsar, Department of
Agriculture, Punjab with the help of research, refining
and transfer of technology in district Amritsar. As a result
2340 acres area was adopted by the farmers under DSR
during 2014-15 in the district. The block wise distribution
of the area under DSR was given in table 1. Maximum
area under DSR was in Ajnala block (710 acres), Majitha
block (302 acres) followed by Chogawan block (295
acres).
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Table 7: Comparative economics of DSR on sample
farms in Amritsar district
Particulars TTR

(`/acre)
DSR

(`/acre)
% change of

DSR over TTR
Preparatory tillage 2034 1435 -29.45
Seed and seed treatment 679 846 24.59
Transplanting/Sowing 2436 548 -77.5
Fertilization 1546 1568 1.42
Weed management 665 1756 163.88
Irrigation 1466 1008 -31.24
Plant protection 2246 2461 9.57
Harvesting and threshing 2864 3876 35.34
Marketing 1264 1376 8.86
Interest on variable cost 524 400 -23.61
Total variable cost 15724 15274 -2.86
Average yield (q) 19.49 16.16 -17.09
Gross return 41865 35366 -15.52
RoVC 26140 20092 -23.14

Table 8: Constrains in adoption of DSR on sample farms
in Amritsar district
Constrains Number Percentage

response
Problems of weed infestation 92 92
Yield loss 87 87
Lack of skills and knowledge of
the technology

86 86

Plant protection problems 34 34
Availability of drill 46 46
Electricity availability problem
during sowing time

63 63

Irrigation Pattern of DSR and TTR on Sample Farms
The irrigation requirement of paddy cultivation in

the area mainly met from ground water with the help of
the tube wells.  Therefore due to available short
transplanting period of paddy and augmentation of
electricity supply main irrigation pressure was observed
in the month of June.  The cultivation of TTR was started
after 10th June in the district comprising puddling
operations and transplanting.  Therefore irrigation pattern
of DSR and TTR was divided into two main parts before
and after July (Table 6). It was observed that almost half
(49.93 per cent) of the irrigations to the paddy crop was
applied on TTR before July. As compared to TTR only
30.17 per cent irrigations was used by DSR for the same
period. There were 52.41 per cent saving of irrigations
was observed in the case of DSR as compared to the
TTR. After the month of June little higher irrigation
requirement was observed in DSR as compared to TTR
due to advantage of pudlled field bed. The overall 21.22
per cent of irrigations savings was observed in the DSR
over TTR.

Comparative Economics of DSR and TTR on Sample
Farms

Pusa Basmati 1509 and Pusa Basmati 1121 were
the main varieties in the sampled area. It was observed in
the study that total variable expenses for DSR were
`15274 per acre as compared to `15724 per acre for
TTR (Table 7). Therefore there are 2.86 per cent lesser
cost of cultivation was realized by DSR as compared to
the TTR. In the case of DSR comparative saving over
TTR of variable cost was highest in sowing (77.50 per
cent), Irrigation (31.24 per cent) followed by preparatory
tillage (29.45 per cent). In contrast with the variable cost
saving the return over variable cost was also lesser (23.
14 per cent) in DSR as compared the TTR, This is mainly
due to 17.09 per cent lesser average yield of DSR as
compared to the TTR realized by the sample farmers
because of heavy infestation of weeds in some farmers
fields.  Therefore there is a scope of improvement in the
weed management technology for DSR. Strong research
and extension linkage can help for promotion and
refinement of the technology.

Table 6: Irrigation patterns of DSR and TTR applied
on sample farms

(Nunber of irrigations)
Particulars DSR TTR Percentage

Total
DSR

Total
TTR

Saving in
DSR to TTR

Before July 5.24 11.01 30.17 49.93 52.41
After June 12.13 11.04 69.83 50.07 -9.87
Total 17.37 22.05 100 100 21.22

Potential Constraints
To increase the popularity of DSR, identification

of problems and constraints to be faced by the farmers
are important. Therefore efforts were made during the
study to highlight such problems with the help of
experience of the sample farmers (Table 8). It was realised
(92 per centfarmers) that major challenge in DSR
cultivation was problem of weed infestation. As a result
of heavy weed infestation lesser per acre yield was
obtained by 87 per cent farmers in DSR plots as compared
to the TTR. The lack of proper skill and adoption gap in
the up to the mark technology was observed in 86 per
cent sample farms. To overcome this skill development
programmes and effective transfer of technology can play
an important role. Another problem faced by the farmers
in the area was inappropriate supply of electricity (63 per
cent) at the time of sowing. The supply of electricity
was augmented in the area based on the recommended
time of transplanting but in contrast to it the sowing time
of DSR started 15-25 days earlier than the start of
transplanting. Therefore availability of irrigation water
becomes a problem and as a result of it many farmers



535

Table 9: Farmers perception regarding adoption of DSR
over TTR on sample farms
Particulars Number Percentage

response
Saving of electricity 64 64
Helps to prolong sowing time of
paddy crop

61 61

Labour saving 96 96
Reduction in irrigation water
requirement/ Good for irrigation
scarcity conditions

74 74

Low cost of production 46 46

Singh et al.: Role of direct sown rice technology for conservation of water resources in Punjab

prefer basmati cultivars for DSR. Plant protection
problems like micro nutrients deficiency, attack of insects
and diseases were also reported by 34 per cent farmers.
These problems can handled with the help of available
recommended technology. Another problem reported by
the farmers (46 per cent) was availability of DSR sowing
drill. Therefore with the help of solving these problems
and constraints adoption of DSR can be increased in the
area.
Future Scope

Adoption of DSR among the rural masses
depends upon the future scope of the technology.
Therefore efforts were also made to evaluate the
perception of farmers for the adoption benefits of the
technology (Table 9).  It was studied that major benefit
of the technology reported by the farmers (96) was labour
saving during sowing period of paddy. Availability of
sufficient irrigation water for transplanting of paddy crop
was another challenge; thereby 74 per cent farmers felt
that irrigation can be saved with the help of DSR as
compared to the TTR.

applied over TTR. Crop establishment determines the
success of DSR for which weed management, skill
development for selection of the field, selection of variety,
precise levelling (laser leveling), quality crop plantation
(inclined seed metering system), trained tractor operators
are important. There is urgent need to stepwise follow
the recommended technology to get the proper benefits
of the technology. Regular extension support of the
experts is required throughout the crop period. Not only
augmenting the time of paddy cultivation but also
technology advancement can act as key stake holder for
sustainability of agriculture in the state of Punjab.
Therefore with the help of concerted support of the govt.,
cooperatives and farmers participation; DSR can become
a successful alternative to the TTR for optimum use of
water resources of Punjab.
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ABSTRACT
There is growing evidence today that the number of overseas marriages are increasing by thousands every year. With the
increase in Indian Diaspora, the number of matrimonial and related disputes in such marriages have also risen
proportionately, in some cases even much more than proportionately. The sacramental character of marriage especially
of overseas marriages has steadily diluted and has been a victim of declining social values and beliefs. Though abandonment
of women has been an issue of concern for the past few decades still women are getting trapped in fraudulent marriages
with overseas Indians. Hence the present exploratory study was conducted on 225 brides abandoned by NRI grooms,
selected by using probability proportional sampling from three regions viz Doaba, Malwa and Majha of Punjab. The
present study was carried out to examine the reasons for preferring NRI grooms by Punjabis, factors held responsible by
abandoned brides for their present state. The role of government in tackling this problem was also studied.
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INTRODUCTION
Marriage is still considered a very sacred

institution in all the religions that have found a place in
India. It is very integral part of the bride and groom’s
families as it is mainly about the families becoming one
along with the married couple. However, for quite a few
years, one has been coming across several reports
highlighting the dark side of this sacred institution.
Newspapers are flooded with the reports of newly-wed
wives facing a lot of atrocities at the hands of their
husbands in the form of physical abuse, sexual abuse,
mental torture, dowry deaths, female feticide, female
infanticide, etc. It is now becoming particularly common
in the case of Non-Resident Indian (NRI) husbands.

Abandoned women are a group of women who have
been left out by their husbands after marriage without
any intimation and time limit. In South Asia, where
marriage defines a woman and divorce is still culturally
unacceptable, abandonment has debilitating and far-

reaching consequences for married women. It profoundly
affects financial, emotional, physical, and social conditions
of South Asian women and renders their lives and
livelihood virtually nonviable (Dasgupta and Urjasi 2011).
The problem of women being deserted by their NRI
husbands is prevalent in many states of the country such
as New Delhi, Uttar Pradesh, Haryana, Maharashtra,
Gujarat etc. Punjab and Andhra Pradesh states are the
two states where the incidence is alarmingly high as
compare to other states (Singh et al., 2007). According
to NCW report Commission registered 19 such cases in
Gujarat, 23 in Maharashtra, 29 in Haryana, 30 in Punjab,
35 in Andhra Pradesh, 38 in Uttar Pradesh and 59 in Delhi
in the year 2012-13 alone. (Perappadan 2013). According
to another estimate 30,000 to 40,000 women are
abandoned by their NRI husbands, out of which 22,000
belonged to Punjab (Ramoowalia 2011).

The problem of women abandoned by non-resident
Indian grooms is an issue lost amidst myriad of large
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issues confronting women in India. Cases of women being
subjected to cruelty of false marriage, cheating and dowry
extortion have increased day by day. Various studies
highlighted the menace of NRI grooms deserting their
wives and that there is no legislation that could enforce
their extradition. With this backdrop, present study had
been undertaken to map the phenomenon of abandonment
of brides by the Non-Resident Indians in rural areas of
Punjab with the specific objectives to study the factors
influencing the incidence of bride abandonment by NRI
groom and to study the remedial measures.
MATERIALSAND METHODS

Exploratory in nature, the present Sociological Study
was conducted in three regions namely, Doaba, Malwa
and Majha of Punjab by adopting a systematic sampling
procedure. Punjab has a total of 22 districts which fall in
three cultural regions viz. Doaba, Malwa and Majha.
The present study was conducted in thirteen selected
districts, out of which four districts fall in Doaba region
followed by five in Malwa region and four in Majha
regions. The selected districts were Jalandhar, Hoshiarpur,
Kapurthala and Nawanshahar from Doaba region,
Ludhiana, Moga, Bathinda, Fazlika and Ferozpur were
from Malwa region and Amritsar, Tarn Taran, Gurdaspur
and Pathankot represented the Majha region. Districts
were selected on the basis of FIRs from NRI Police
Stations of these above mentioned districts, Regional
Passport Office and NRI Police Wing, Mohali.

 Of the three regions of Punjab, Doaba as against
Malwa and Majha had registered highest number of
matrimonial and related disputes in overseas marriages.
Based upon number of cases related to disputes in
overseas marriages and diasporic population of these three
regions, respondents were selected by using probability
proportion in the ratio of 3:2:1. Hence, 110 respondents
were selected from Doaba region, 75 from the Malwa
region and 40 from the Majha region of Punjab.

Master tables for the data collected were prepared
and the data were quantified for precise and systematic
analysis and interpretation. The data were subjected to
simple tabulation. Thus, frequency distribution, percentage
and averages were worked out to analyze the data. Z test
was used to observe the regional (Doaba, Malwa and
Majha) difference of the social, psychological and
economic factors which are responsible for breakup of
overseas marriages.
RESULTSAND DISCUSSION

Overseas marriages have become infamous, as the
menace of NRI grooms deserting their legally wedded
wives is rampant in India irrespective of regional, religious,
caste and other socio-economic background. Instances
of desertion and domestic violence against women
married to NRIs are increasing by leaps and bounds, as

is reported in print and electronic media. This not only
leads to victimization of the women, but creates social
problems with widespread consequences. The problem
is much bigger in scale than meets the eye, says the
National Commission for Women.

 Of late, instances of NRI women, abandoning their
husbands has also come to light. The NRI wing of the
Punjab Police and other police stations across the state
received 40 such complaints in the year 2014 alone, where
the sordid saga of NRI girls, dumped and duped Indian
boys after taking money from them, had come to light.
This is another angle being added to already existing malice
of NRI grooms cheating their brides. Since in majority
of the overseas marriages, it is the women who face the
brunt of desertion and moreover, the study being women
centric, the study is devoted to the cause of abandoned
brides in overseas marriages.

The study was based on the sample of 225
abandoned brides. Amongst them 203 were abandoned
by their NRI grooms just after marriage, 10 were NRI
brides abandoned by Indian grooms whom they took
abroad after marriage and 2 were the cases of
abandonment where both bride and groom were NRIs.
Rest ten were the Indian-brides whose husbands’ went
abroad few years after marriage and then abandoned them
(Table 1).

Reasons for Preferring NRI Groom
Marriage to an NRI is considered easiest and fastest

way to immigrate to foreign shores. The daughters are
married to Non-Resident Indians under the assumption
that such grooms are economically well off and would
make their wives lead comfortable, affluent lives and
enable the immigration of siblings. In the craze of going
abroad, parents ignored even common cautions which
were followed in traditional match making. Many families
have been duped and girls been dumped by the NRIs. As
many as 754 NRIs are wanted by the Punjab Police, most
of them from Doaba region. The study tried to investigate
the psychology of the respondents which dominated for
preferring an NRI groom (Table 2).

Table 1: Dis tribution of respondents according to
different categories of overseas marriages
Overseas Marriages Doaba

(n1= 110)
Malwa
(n2=75)

Majha
(n3=40)

Total
N=225

Indian brides and NRI
grooms

105
(95.45)

64
(85.33)

34
(85.00)

203
(90.22)

Indian grooms went
abroad  after marriage

3
(2.73)

5
(6.67)

2
(5.00)

10
(4.44)

Indian grooms and
NRI brides

2
(1.82)

6
(8.00)

2
(5.00)

10
(4.44)

NRI brides and NRI
grooms

- - 2
(5.00)

2
(0.88)

Figures in parentheses indicate percentages
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Die hard craze for abroad prevalent in Doaba from
past many years and reported by several studies, was
still prevalent and was ranked first followed by easier
route for siblings’ immigration. Malwa and Majha
preferred NRI grooms to uplift their standard of living
and for social prestige. However, contrary to the prevalent
notion that parents were forcing their wards into such
marriages, study gave fifth rank to the parents’ happiness
being the reason behind selecting NRI grooms. Study
found, reunite with paramour (though ranked sixth) one
of the reasons for preferring NRI grooms.
Perceptions of Respondents Regarding Factors
Responsible for their Abandonment

The study found that all overseas marriages were
not fraudulent marriages. Though some were dissolved
due to mutual differences and cultural differences,
abandonment was imminent when the NRI groom had
fraudulent intentions and they preyed upon the weakness
of gullible parents of girls in India. As is evident from
Table 3 that of the total overseas marriages 57.3 per cent
were considered as broken marriages and 42.7 per cent
were fraudulent marriages. Mutual differences caused
due to delay in immigration, economic hardships, sexual/
physical, verbal or psychological (any or all of these)
abuses forced 43.4 per cent of respondents to dissolve
marriage. Few Indian brides (6.2%) found it extremely
difficult to adapt to the foreign culture of the country
where NRI groom reside. This cultural difference was
also a factor leading to breakup.

For one fourth of the respondents, excessive
interference of relatives both in India and abroad caused
marital discord. Another one fourth of women came to
know on reaching abroad that their NRI grooms were
already married to other women, whom they continued
to live with. They had married the respondents due to
pressure from their parents and to please them and
sometimes even to use them like domestic servants. For
many NRI’s parents, marriage to Indian bride was a mean
to stay connected to one’s roots and to instill Indian
values in their children.

Brides were abandoned where the motive of marriage
was purely fraud and study divulged that 26 per cent
were just “Fun marriages” NRIs who came India, got
married, had a honeymoon and went back, promising to
soon sent her ticket/necessary documents that never
came. In, nearly one fourth of cases, respondents got
pregnant, when he left (discovered it later on) and so
both, she and her child were abandoned. The NRI never
called or wrote or met her again.

Thirty per cent of respondents got to know that
their husbands were married twice, thrice or even more
before and after marrying them.  Actually these NRIs
were in the business of marriage to make money. Their
in-laws who could still be in India, had either plead
helplessness or flatly refused to offer any solace. Four
per cent of NRI brides disclosed that Indian grooms
married them just to gain entry into foreign lands and
their motive was to reunite with their paramours.
Extorting money through dowry amounting to several
lakhs of rupees or a settlement through matrimonial agent
also resulted in abandonment for 34.4 per cent of
respondents. “Paper marriages” were performed by 5.2
per cent of cases, where only motive was to gain entry
in a foreign land.
Factors Influencing the Incidence of Bride
Abandonment by NRI Groom

The factors influencing the phenomena of
abandonment of brides (mostly Indians) by their non-

Table: 3 Perceptions of respondents regarding factors
which they held responsible for their abandonment
Reasons Doaba

(n2=67)
Malwa
(n2=40)

Majha
(n3=22)

Total
N=129

Broken Marriages
Mutual
differences

28
(41.79)

21
(52.50)

7
(31.82)

56
(43.41)

Cultural
differences

2
(2.98)

4
(10.00)

2
(9.09)

8
(6.20)

Interference
of relatives

20
(29.85)

8
(20.00)

5
(22.73)

33
(25.58)

Appease
Parents

17
(26.37)

7
(17.50)

8
(36.36)

32
(24.80)

Reasons n1=43 n2=35 n3=18 N=96
Fraud Marriages
Fun
marriages

9
(20.93)

10
(28.57)

6
(33.33)

25
(26.04)

To make
easy  money

15
(34.88)

10
(28.57)

8
(44.44)

33
(34.38)

Paper
marriages

- 4
(11.43)

1
(5.56)

5
(5.21)

Reunite with
paramours

1
(2.32)

2
(5.71)

1
(5.56)

4
(4.17)

Multiple
marriages

18
(41.86)

9
(25.72)

2
(11.11)

29
(30.20)

Figures in parentheses indicate percentages

Table 2: Reasons for preferring NRI groom (Mean
score
Reasons Doaba Malwa Majha

M R M R M R M R
Craze to go abroad 3.28 I 2.96 III 2.86 III 3.11 I
Easy route for siblings
emigration

2.88 II 2.93 IV 2.72 IV 2.87 III

Parents’ happiness 1.53 V 2.71 V 2.5 V 2.07 V
Elevated status in the
society

2.59 IV 3.15 II 3.13 I 2.84 IV

Better standard of living 2.7 III 3.21 I 2.89 II 2.89 II
To reunite with
paramours

0.15 VI 0.18 VI 0.11 VI 0.15 VI

 M= Mean score, R= Rank order

Sharma et al.: Emerging socio-economic crises in marriage institution in Rural Punjab
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resident Indian grooms were as varied as the motives
behind such alliances. The motives behind NRI boys’
preference for Indians girls were quite different from the
motives behind Indian girls’ preferences for NRI boys.
These motives had direct implications on the outcome of
such conjugal relationship. Whether or not this relation
survives and for how long it will survive dependent a lot
on the motives behind such alliances. Hence, the factors
behind the dissolution of overseas marriage were multiple
and complex and often one overlaid by another. The study
categorized the factors into three types viz. socio-cultural,
psychological and economic. The study recorded multiple
responses for these factors.
Socio-cultural Factors

Socio-cultural factors held responsible by the
respondents for breakup of their marriage are presented
in Table 4. Data revealed that 70.2 per cent of the
respondents accorded hefty demands (in cash and kind)
by NRIs and their parents to be the reason behind breakup
of their marriage. Almost two third of the respondents
from all three regions stated dowry as major reason behind
their devastated state. They disclosed that marriage was
considered as easy way to make money by NRIs who
did not have any intension to honour the marital
obligations. Brides were abused for bringing insufficient
dowry. Once this fact was realized by Indians brides and
their parents, break up was imminent. Thirty per cent of
respondents stated that an extra marital relationship of
their husbands was major reason behind their marital
discord. This was stated more by brides of Doaba (40.9
per cent) than the Malwa (20 per cent) and Majha (22.5

per cent) region. Z-value also found significant in regional
differences between Doaba & Malwa and Doaba & Majha.
Brides disclosed that it was the wish of NRI parents who
wanted Indian Bahu to  retain the Indian culture and hoped
to instill the value system in  the progeny whereas grooms
either were already married (sometimes to girls of Indian
origin or foreigners) or had extra marital relation. It was
found by 21.3 per cent of the respondents that their
husbands were already married to another woman. They
found this bitter reality after marriage. Greater percentages
of respondents from Doaba region, mentioned this as a
reason for the breakup of marriage. Z-value also
substantiated the regional difference existed in the sample
area.

Seven percent of respondents reported that they got
to know after marriage that their NRI grooms were in
the business of marriage for money and had multiple
spouses from marriages done after or before marrying
her. Thirty per cent reported that their NRI grooms never
contacted them once they went abroad. They were the
respondents with whom NRIs had a short honeymoon
and went back, promising to soon send her visa/ticket
that never came. Neither her husband called or wrote her
back and nor he met her when came to visit India. In
many instances, the women were already pregnant, when
he left and so both, she and the child (who was born
later), were abandoned.

The results revealed that in four percent of the cases
where girls were NRI, Indian boys got married to them,
for a chance to migrate to destined country and once
they got PR, they just dumped and abandoned them. Girl
child was also the reason mentioned by 8.9 per cent
respondents for breakup of their marriages, which
strengthen the fact that patriarchy and orthodoxy had an
equally strong influence on the values of NRIs.
Psychological Factors

Self-esteem is essential for sustenance besides
fulfilling needs for food, clothing and shelter. In the
circumstances where the self-esteem of the woman is
not only endangered but crushed by her husband/in-laws,
dissolution of the marriage becomes certain. Women who
went to her husband’s home in a foreign country or lived
with in-laws at their home for period varying between
few days to few months, only to be assaulted, abused
and battered both psychologically and physically, came
back to their parents’ home or were forced to flee back.
More than half (56.9 per cent) of the devastated brides
reported that they were accused of loose character. This
was reported more by respondents of Malwa and Majha
and study found statistical significant regional variation.
Verbal abuse was reported as factor behind marital
breakup at Doaba (94.5 per cent) and Majha (87.5 per
cent) and the Malwa (80 per cent) region (Table 5).

Table 4: Distribution of respondents on the basis of socio-
cultural factors he ld responsible for dissolution of
overseas marriages

           (Multiple responses)
Socio-cultural
factors

Doaba
(n1=110)

Malwa
(n2=75)

Majha
(n3=40)

Total
N=225

Z-Value
Db-Ml Db-Mj

Extra marital
affair

45
(40.91)

15
(20.00)

9
(22.50)

69
(30.67)

2.9* 2.7*

Already married 32
(29.09)

13
(17.33)

7
(17.50)

52
(23.11)

2.00* -

Multiple
marriages

8
(7.27)

3
(4.00)

4
(10.00)

15
(6.67)

- -

Drug addict 22
(20.00)

12
(16.00)

4
(10.00)

38
(16.87)

- -

Dowry 78
(70.91)

53
(70.67)

27
(67.50)

158
(70.22)

- -

No contact 36
(32.73)

20
(26.67)

11
(27.50)

67
(29.78)

- -

For availing PR 2
(1.82)

5
(6.67)

2
(5.00)

9
(4.00)

- -

Girl child 6
(5.40)

11
(14.67)

3
(7.50)

20
(8.89)

2.11* -

Figures in parentheses indicate percentages
Db= Doaba, Ml= Malwa, Mj= Majha
*Significant at  5 percent levele
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restricted her movement and kept her anchored to the
home. She was therefore not able to meet anyone outside
the house, who could potentially offer her any help in
getting out of the situation and even they had no money
to call back to their parents in India. Complete dependency
on NRI spouse put strain on the family economy.
Respondents, whose husbands were on H4 dependant-
visa in USA, were not eligible for a social security number.
Without this number, the individual faces great difficulties
in opening a bank account or to secure a driver’s license
and cannot be gainfully employed either. This makes the
H4 visa holder spouse completely dependent on the
overseas Indian spouse, which produced tremendous
frustration and loss of self-esteem in the dependent
respondents. This deprivation was reported more by
brides from Doaba region than from Malwa and Majha.

Nearly one third (29.8 percent) respondents reported
that due to low economic status of their husbands’ abroad,
they were not capable of supporting them (Table 6).
Sometimes NRI grooms hid the immigration status and
stayed illegally and were not in position to support their
Indian brides. This fact resulted despair among the
respondents and hence resulted in breakup. When bride
had become aware about this reality, it became the reason
for clash between them. Very few of the respondents
(2.7 percent), mostly in the case of NRI brides who were
abandoned by Indian grooms disclosed that the main
motive of the grooms to get married was to grab the
property of the bride and to get share from their parental
property in foreign land.
Remedial Measures

To remedy the situation, the role of state government
could also be evaluated in the form of providing relief to
the abandoned. It was reported by 18.7 per cent
respondents that they got alimony from their grooms/in
laws. Twenty seven per cent of the respondents from
Majha region got alimony followed by Doaba (23.6 per
cent) and Malwa (6.7 per cent) region. Only five per
cent of the abandoned got some part from their

Sharma et al.: Emerging socio-economic crises in marriage institution in Rural Punjab

Table 5: Distribution of respondents on the basis of
psychological factors responsible for dissolution of
overseas marriages

(Multiple responses)
Psychological
factors

Doaba
(n1=110)

Malwa
(n2=75)

Majha
(n3=40)

Total
N=225

Z-value
Db-Ml Db-Mj

Verbal abuse 104
(94.55)

60
(80.00)

35
(87.50)

199
(88.44)

3.33* -

Accusing of
loose character

48
(43.64)

48
(64.00)

32
(80.00)

128
(56.89)

2.82* 4.04*

Shoving 46
(41.82)

39
(52.00)

22
(55.00)

107
(47.55)

- -

Slapping 42
(38.18)

37
(49.33)

21
(52.50)

100
(44.44)

- -

Confinement 33
(30.00)

37
(49.33)

20
(50.00)

90
(40.00)

2.67* 2.24*

Threatening 25
(22.73)

12
(16.00)

11
(27.50)

48
(21.33)

- -

Figures in parentheses indicate percentages
Db= Doaba, Ml= Malwa, Mj= Majha
 * 5 percent level of significance

Another 47.5 per cent were shoved and 44.4 per
cent were even slapped by their husbands or by their in
laws. Forty four per cent of the respondents were
confined to house by their spouse / in laws and were not
allowed to talk to anyone including her husband, parents
and close associates. NRI grooms isolated their immigrant
partner in many ways including preventing her from
calling or visiting her parental family. They (brides) were
not allowed to work outside, they did not get mobile phone,
driving license etc. It was disclosed by 21.3 per cent of
the respondents that their husbands/in laws threatened
them that if their demands (mostly money) were not
fulfilled they will leave them.
Economic Factors

The most important requirement for the realization
of the potential of the human personality was the
satisfaction of the food requirement. According to Seers
(1972) to be chronically dependent upon another person,
even for food, is incompatible with self-respect for a
non-senile adult especially, someone who is
preparing for an economically active life.
Being alone and cut off from one’s friends
and family increases brides’ dependency on
her husband. In cases, where respondents,
somehow managed to fly abroad, it was very
crucial and tough to survive on foreign land
with no money and assets. Two third of
respondents reported that they were
dependent on their husbands. Financial
deprivation was a major source of isolation
and powerlessness and this tactic was used
by many abusive husbands. By controlling
the finances, the husband successfully

Table 6: Distribution of respondents on the basis of economic factors
responsible for dissolution of overseas marriages

(Multiple responses)
Economic Factors Doaba

(n1=110)
Malwa
(n2=75)

Majha
(n3=40)

Total
N=225

Z-Value
Db-Ml Db-Mj Ml-Mj

Economic dependence of
the bride

89
(80.91)

34
(45.33)

25
(62.50)

148
(65.78)

5.10* 2.30* -

Low economic status of
groom

41
(37.27)

22
(29.33)

4
(10.00)

67
(29.78)

- 3.20* 2.26*

Undue demand of share in
property/ money

3
(2.73)

2
(2.67)

1
(2.50)

6
(2.67)

- - -

Figures in parentheses indicate percentages
Db= Doaba, Ml= Malwa, Mj= Majha
* Significant at 5  percent level
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his photograph to arrest the accused and even arrest at
entry and exit point of the airport.

After issuing the LOC, the passports of 5.8 per cent
of the grooms were impounded. Section 82 CrPC of code
of criminal procedure 1973 has provision regarding
publishing notice for appearance of persons who are
absconding. And it was revealed by 6.67 per cent of the
respondents that their NRI husbands were declared
Proclaimed Offender (PO) under CrPC 82. A very few
(1.33 per cent) of the respondents in the study area got
some part of their in laws land/ property after his property
was attached under CrPC 83. Ten per cent of respondents
revealed that they did out of court settlement through
Lok Adalat. Another 1.3 per cent divulged that after
rigorous follow up, notice were issued through Ministry
of Home Affairs to their NRI grooms  to their respective
countries under CrPC 105.
CONCLUSIONS

It can be concluded that in spite of wide awareness
generated through print and electronic media regarding
the devastated state of abandoned brides of NRI grooms,
people are still getting lured with the idea of immigration
to foreign land through such matrimonial alliances.
Overseas marriages are like any other marriages and may
experience same ups and down except that majority of
these marriages were usually performed with certain
ulterior motives which brought unsavory end to such
alliances. The situations become difficult to handle, in
spite of government intervention as these marriages are
governed not only by Indian legal system but far more
complex rules for private international law involving the
legal system of the other countries.
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Table 7: Distribution of respondents on the basis of
remedial measures
Remedial
measures

Doaba
(n1=110)

Malwa
(n2=75)

Majha
(n3=40)

Total
N=225

Alimony 26
(23.64)

5
(6.67)

11
(27.50)

42
(18.67)

Got part of house 7
(6.36)

2
(2.67)

2
(5.00)

11
(4.89)

Allocated land 4
(3.64)

1
(1.33)

1
(2.50)

6
(2.67)

Figures in parentheses indicate percentages

Table 8: Distribution of respondents on the basis of state
interventions

    (Multiple Responses)
State interventions Doaba

(n1=110)
Malwa
(n2=75)

Majha
(n3=40)

Total
N=225

Complaints registered 110 72 37 219
(100.00) (96.00) (92.50) (97.33)

FIR Lodged 103
(93.64)

62
(82.67)

32
(80.00)

197
(87.56)

Challan 23
(20.91)

2
(2.67)

8
(20.00)

33
(44.00)

LOC issued 8
(7.27)

2
(2.67)

6
(15.00)

16
(7.11)

Passport Impound 3
(2.73)

4
(5.33)

6
(15.00)

13
(5.78)

CrPC 82 5
(4.55)

4
(5.33)

6
(15.00)

15
(6.67)

CrPC 83 1
(0.91)

1
(1.33)

1
(2.50)

3
(1.33)

CrPC 105 1
(0.91)

2
(2.67)

1
(2.50)

3
(1.33)

Out of court
settlement

7
(6.36)

10
(13.33)

5
(12.50)

22
(9.78)

Figures in parentheses indicate percentages

matrimonial house to live separately and out of these
majorities (6.6 per cent) were from Doaba region. A very
few of them ( 2.7 per cent) had managed to got some
land from in-laws, and Doaba led in this by 3.6 per cent
of the respondents.

The perusal of the Table 8 indicates that a large
majority (97.3 per cent) of aggrieved brides had registered
the complaints against erring NRIs except just 2.7 per
cent who did not take any action. FIRs were lodged in
87.6 per cent of cases.Maximum number of FIRs were
registered in Doaba region i.e. 93.6 per cent followed by
Malwa 82.7 per cent and Majha 80 per cent. The table
further indicates that against 44 per cent grooms, challans
were presented in the court and there was equal
percentage (20 per cent) of presented challans in Doaba
and Majha region. Seven per cent of the respondents
revealed that look out circular (LOC) was issued against
their NRI husbands. It means that it was circulated to all
the police stations, airports, regional passport office with
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ABSTRACT
Front Line Demonstration is one of the most important and powerful tool for transfer of technology. Keeping this in view
of an effective extension approach of FLDs for dissemination of summer mung technology, an impact assessment of FLDs
conducted by KVK, Ferozepur from 2009 to 2012 was assessed. An impact evaluation was based on the comparison of
beneficiary and non-beneficiary respondents with reference to increase in knowledge level of beneficiary farmers and
their attitude towards improved moong bean production technologies. It was found that the level of knowledge of beneficiary
farmers regarding different improved summer mung production technologies was higher than non-beneficiary ranging
from 12.00 per cent of high yielding variety to 52.00 percent of spacing. The overall significant difference was found in
knowledge level of beneficiary and non beneficiary farmers. The attitude towards front line demonstrations by beneficiary
and non-beneficiary farmers has favoured the opinion towards concept of FLDs. The mean knowledge score of beneficiaries
was 8.63, where as non-beneficiarires knowledge maen score was 5.44 which was significant statistically. The study
revealed that means attitude score of demonstration farmers was 7.09, whereas the mean attitude score of other farmers
was 6.80. The difference between the value was found to be non-significant statistically.
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INDRODUCTION
As majority of Indian population is vegetarian and

that too non vegetarian are also oftenly taking non-
vegetarian food so to meet their daily pulse requirement
Indians mainly consume pulses. Therefore contribution
of pulses to agriculture and daily life has been tremendous.
Historically India is the largest producer, consumer and
importer of pulses (Raj et al., 2013). Although it is the
world’s largest pulses producer, As India is net importer
of pulse crop since independence. India had been imported
3.04 million metric tons (MT) of total pulses out of which
0.62 MT of summer mung commodity during 2013-14
to meet its domestic demand. So keeping this ICAR has
planned to boost the pulse production in India and they
design the programme commonly known as Frontline
demonstration (FLD) though state agriculture universities
and ICAR institutes like Krishi Vigyan Kendras (KVKs).
KVKs main job is to link with the farmers at their door
step. So KVKs are grass root level organizations meant
for application of technology through assessment,

refinement and demonstration of proven technologies
under different ‘micro farming’ situations in a district
(Das, 2007).  FLD is one of the most important and
powerful tool for transfer of technology

Poor planning of crops by farmers are sometime
unable to grow summer mung. Farmers in India are still
producing crops based on their traditional knowledge
leading to a grossly unscientific agronomic, nutrient
management and pest management practices. Due to
these, they often fail to achieve the desired potential yield
of various crops and new varieties. Till date the
productivity level of summer mung is not sufficient on
account of several causes like unavailability of quality
seeds of improved varieties in time and poor crop
management practices due to unawareness of
recommended production and plant protection
technologies, poor post harvest management of fields.
Therefore, it is very essential to demonstrate the high
yielding varieties, resistant to biotic and abiotic stresses
and other production technologies which the farmers



544

Indian J Econ Dev 12 (1a): April 2016

generally do not adopt. Keeping this in view Front line
demonstrations were conducted on summer mung variety
(SML 668) by Krishi Vigyan Kendra. The main objectives
of the study were to exhibit the performance of
recommended high yielding summer mung variety with
full recommended package of practices for harvesting
higher crop yields. To compare the yield levels of local
check (farmers’ practices) and FLD plots.
RESEARCH  METHODOLOGY

The study was carried out during Kharif season
from 2009-10 to 2012-13 (four consecutive years) in
operational area of Krishi Vigyan Kendra, Ferozepur
(Punjab). Seventy five front line demonstrations were
conducted on summer mung crop var. SML-668 over
the last four years. Before conducting FLDs, a list of
farmers was prepared from group meeting and specific
skill training was imparted to the selected farmers
regarding different aspects of cultivation. A sample of
100 respondents was taken comprising 75 beneficiary
and 25 non- beneficiary farmers. For selection of
beneficiary farmers, all beneficiary farmers where FLDs
on summer mung were conducted during 2009-10, 2010-
11, 2011-12, and 2012-13 making seventy five
respondents were selected. Other 25 non beneficiary
farmers of samples were selected randomly from the same
villages on whose field FLDs were not conducted by any
institute or organization. The data were collected through
personal contact with the help of well structured interview
schedule. The primary data were collected from the
selected farmers with the help of interview schedule and
interpreted and presented in terms of percentage, the
qualitative data were converted into quantitative form and
expressed in terms of percent increased yield.
RESULTSAND DISCUSSION

It is assumed that the knowledge of a farmer to
large degree depends upon the extent of information
seeking and sharing with experts and fellow farmers given

to him about the technology. The FLDs conducted on
moongbean crop by KVK, Ferozepur might have
improved the knowledge of farmers about summer mung
production technology. Therefore, efforts were made to
assess the knowledge level of beneficiary as well as non-
beneficiary farmers regarding summer mung production
technologies. The knowledge of the respondents about
improved package of practices was measured in terms
of score given by the respondent. Total ten practices were
included to assess the knowledge level. The data in the
Table1 depict that both type of respondents possessed
maximum knowledge regarding high yielding variety, seed
treatment, spacing and time of sowing of summer mung
crop. The mean percent scores of knowledge of the
beneficiary farmers varied from 76.00 to 100.00, while
in the case of non-beneficiary farmers, the mean percent
scores varied from 36.00 to 88.00. This indicates a little
gap of knowledge between both the categories of
respondents. The data further revealed that knowledge
of the beneficiary farmers regarding practices like seed
rate, fertilizer management, plant protection measures,
post harvest technology, weed management, and irrigation
management was found to be 88.00, 82.67, 81.33, 78.67,
77.33 and 76.00 per cent, respectively. In the case of
non-beneficiary famers, the knowledge regarding plant
protection measures, fertilizer management, irrigation
management, weed management,  seed rate, and post
harvest technology was found to be 64.00, 60.00, 52.00,
48.00, 44.00, and 36.00 per cent, respectively. The perusal
of Table 1 also reveals that the knowledge of beneficiary
farmers regarding different improved summer mung
production technologies was higher than non-
beneficiaries ranging from 12.00 per cent in high yielding
variety to 52.00 per cent in spacing. The significant
difference between both the categories of respondents
was found in knowledge of spacing (52.00 per cent)
followed by seed rate (MPS 44.00) and plant Post Harvest

Table 1. Level of knowledge of the respondents about improved moong bean production technologies
Moong bean production
technology

Beneficiary (n1=75) Non-beneficiary (n2=25)
Known Not known Known Not known

Nunber Percent Nunber Percent Nunber Percent Nunber Percent
High yielding variety 75 100.00 - - 22 88.00 3 12.00
Seed rate 66 88.00 9 12.00 11 44.00 14 56.00
Spacing 69 92.00 6 8.00 10 40.00 15 60.00
Seed treatment 72 96.00 3 4.00 16 64.00 9 36.00
Time of sowing 68 90.67 7 9.33 12 48.00 13 52.00
Fertilizer management 62 82.67 13 17.33 15 60.00 10 40.00
Irrigation management 57 76.00 8 10.67 13 52.00 12 48.00
Weed management 58 77.33 7 9.33 12 48.00 13 52.00
Plant protection measures 61 81.33 14 18.67 16 64.00 9 36.00
Post harvest technology 59 78.67 6 8.00 9 36.00 16 64.00
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technology (42.67 per cent).  Overall difference in mean
knowledge level of beneficiary and non beneficiary farmers
was 3.19 per cent which was significant statistically. The
findings are in line with the findings of Asiwal et al.,
(2008) and Kumawat (2008) who also reported that the
average knowledge level of beneficiary was higher than
the non-beneficiary. This might be due to the fact that
there were number of other extension education
programmes which are working on the principle “learning
by doing” and “seeing is believing” organised by different
organisations and communication media used by farmers
for providing knowledge about summer mung production
technology to them, resulting in increase of knowledge
not only to beneficiary but non beneficiary farmers also.
Attitude of Summer mung Farmers Towards Front
Line Demonstrations

Differential attitude of beneficiary farmers and non-
beneficiary farmers towards Front Line Demonstrations
is presented in Table 2. The results show that the mean
attitude score of beneficiary farmers was 7.09, whereas

the mean attitude score of non beneficiary farmers was
6.80. The difference between the value was found to be
non significant at one per cent level. It indicates that,
there is no significant difference in the attitude between
beneficiary farmers and non beneficiary farmers towards
front fine demonstration. Distribution of respondents on
attitude towards FLD by beneficiary farmers and non-
beneficiary farmers Item- wise analysis of attitude
statements is presented in the Table 2, statement (1) which
is positive statement, 92 per cent of beneficiary farmers
favoured (agreed) the statement. In statement (3) which
is negative statement, 93.33 per cent of beneficiary
farmers and 36.00 per cent of non beneficiary farmers
disagreed. Statement (5) which is negative statement, 88
per cent of beneficiary farmers and 44 per cent of non-
beneficiary farmers disagreed. In statement (9) which is
positive statement 89.33 per cent of beneficiary farmers
and 72 per cent of non beneficiary agreed. Statement
(10) which is negative statement about 32 per cent of
non beneficiary disagreed. In the case of statement (11)
which is positive statement, 85.33 per cent of beneficiary

Table2: Distribution of respondents on attitude towards FLD by beneficiary farmers and non-beneficiary farmers
Attitude statements Beneficiary farmers  (n1=75) Non beneficiary farmers (n2=25)

Agree Disagree Agree Disagree
No. Percent No. Percent No. Percent No. Percent

FLD is the best method for convincingly the farmers in
terms of production potentialities per unit area of land

69 92.00 6 8.00 15 60.00 10 40.00

FLD is the mere waste of money, time and effort 4 5.33 71 94.67 10 40.00 15 60.00
Scientist cannot solve the specific problems of the farming
community

5 6.67 70 93.33 16 64.00 9 36.00

Each farmer is better educated regarding the technology
through FLD

62 82.67 13 17.33 14 56.00 11 44.00

It is waste of time to scientist to meet the farmers 9 12.00 66 88 7 28.00 18 72.00
FLD is a boon to the farmers as it makes the provision for
direct guidance and advise from the research
scientist/extension workers

61 81.33 14 18.67 15 60.00 10 40.00

The scientists are very particular in insisting on their own
findings to be adopted

6 8.00 69 92.00 12 48.00 13 24.00

Pulse crops helps in efficient utilization of the applied
fertilizers and enriches soils

59 78.67 16 21.33 21 84.00 4 16.00

The purpose of the FLD is to prove the production
potentialities of the newly developed crop production
technologies and also to study factors contributing for
higher production

67 89.33 8 10.67 18 72.00 7 28.00

The improved technology is not feasible for farmers 12 16.00 63 84.00 17 68.00 8 32.00
FLD serves as best class room situation for teaching
farmers

64 85.33 11 14.67 19 76.00 6 24.00

Front Line demonstration is no way better than the
demonstration conducted by extension worker

7 9.33 68 90.67 7 28.00 18 72.00

FLD helps to train field level extension functionaries and
farmers through its extension education activities and
assisting them with scientific management of crops through
cost benefit analysis

63 84.00 12 16.00 18 72.00 7 28.00

FLD will not provide any communication support through
mass media or print media to the beneficiaries

44 58.67 31 41.33 21 84.00 4 16.00

Garg and Aulakh: Knowledge level and attitude of gram farmers towards front line demonstration in Punjab



546

Indian J Econ Dev 12 (1a): April 2016

farmers and majority of (76 per cent) non beneficiary
favoured. Statement (14) which is a negative statement
41.33 per cent of beneficiary farmers and 16 per cent of
non beneficiary farmers disagreed and further results are
furnished in the Table 2. The beneficiary farmers had
higher attitude scores, when compared to the non
beneficiary farmers (Table 2). The differential attitude
was further evident from the Table 2, in which majority
of beneficiary farmers favoured FLDs, further it is
interesting to note that, quite a good number of non
beneficiary farmers also had positive attitude towards
FLDs. This could be due to the indirect effect on the non
beneficiary farmers from Front Line Demonstrations
conducted and gain in knowledge about improved summer
mung cultivation practices. The beneficiary farmers had
positive attitude towards FLDs, the possible reasons for
this could be that the beneficiary farmers had frequent
interaction with the scientists of FLDs, who effectively
convinced beneficiary farmers about superiority of
scientific agriculture, as well as benefits they could derive
from FLD programme. This has enabled the beneficiary
farmers to have positive attitude towards FLDs. The
findings of this study are in agreement with the findings
of Subramanian (1992).
CONCLUSIONS

The study revealed that the level of knowledge of
beneficiary farmers regarding different improved summer
mung production technologies was higher than non-
beneficiary farmers. The overall significant difference was

found in knowledge level of beneficiary and non
beneficiary farmers. The attitude towards front line
demonstrations by beneficiary and non-beneficiary
farmers have favoured the opinion towards concept of
FLDs. Therefore the implementing officers should make
an effort to utilize the FLDs as an educational tool for the
adoption of recommended practices of summer mung to
increase the productivity of the crop. The implementing
officers must also create wider awareness and involvement
of other fellow farmers in the extension activities such
as field days, field visits and training programmes around
these demonstrations.
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ABSTRACT
Based on the data from four major quin-quennial rounds of the National Sample Surveys on the Household Consumption
Expenditure in India during 1993-94 to 2009-10, the present study examines changes in the pattern of food consumption
across major Indian states in rural and urban India. Although cereals being the most important component in the diet of
both rural and urban Indians, the study reveals a considerable decline in the monthly per capita cereal consumption from
13.40 kg to 11.35 kg in rural India and from 10.60 kg to 9.39 kg in urban India during 1993-94 to 2009-10. The decline
in cereal consumption was relatively sharper in rural areas than in urban areas in most of the states. In rural areas the
state of Karnataka registered the maximum decline of 23.66 per cent while Assam registered the minimum decline of 4.03
per cent during 1993-94 to 2009-10. In urban areas the maximum decline was observed in West Bengal (18.41 per cent)
and the minimum decline was again in Assam (2.17 per cent). An analysis of correlation between productivity of food
grains (quintals per hectare) and the rate of decline in cereal consumption reflects a positive correlation in rural as well
as urban India. The results were in conformity with the Engel’s Law of consumption. Though there is decline in the cereal
consumption over time which implies that per capita calorie intake is declining, the decline has been accompanied by a
significant shift in favor of high value food.

Keywords
Consumption pattern, consumption expenditure, cereal consumption, Engels Law of Consumption.
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INTRODUCTION
The past few decades have witnessed significant

amount of technological changes causing tremendous
increase in the production of various crops, particularly
cereal crops. While as a group, cereals have benefited
immensely from technological change, policy environment
and infrastructure development, the impact varies across
different cereals. Similarly, the assured procurement,
support price and public distribution has also impacted
substantially on the supply and demand of cereals. Almost
all these factors have remained highly favorable to rice
and wheat and adverse to coarse cereals, except in some
small pockets. This affects the ‘availability’ and
‘consumption’ of different cereals across different states
of the country. There has been a decline in per capita

cereal consumption since the early 1970s despite a
significant increase in per capita cereal production
(Radhakrishna and Ravi 1992 and Rao 2000). This decline
partly explains the overtime decline in cereal demand
despite rise in per capita income and fall in relative prices
of cereals. The reduction in average cereal consumption
may not be of concern as the decline is mostly driven by
reduced consumption among the richer classes. The
switch over from cereals to other foods is expected when
income increases. But, in the recent years, there has been
a decline in the cereal consumption amongst the poor
which reflects their food security vulnerability in the recent
times of rising food prices. Several scholars have studied
the change in cereal consumption, increase in
diversification of food basket and the changing dietary
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consumption puzzle (Kumar and Mathur, 1996, Mittal
2006, and Rao 2000). The change in the pattern of
consumption varies differently based on level of
development of different areas or regions. As different
states in India vary widely in terms of level of various
development indicators, it is expected that level of
consumption might have been significantly affected by
such differences in development indicators across these
states. Hence, the present study intends to examine the
changes in the consumption pattern of states in India.
MATERIALSAND METHODS

The secondary data from various quinquennial rounds
of the National Sample Survey Organization (NSSO) was
used to analyze the pattern of household consumption
and recent changes in consumption of cereals. The
consumption pattern of cereals was analyzed temporally,
spatially and across the income classes using household
consumption data. To study the temporal consumption
pattern, data was taken from 50th round (1993-94), 55th

round (1999-00), 61st round (2004-05) and 66th round
(2009-10) of consumption expenditure survey. Further,
to study the spatial consumption pattern, eighteen major
states were taken into consideration for study. Major
states refer to the 18 states of India which had a population
of 20 million or more according to the Census of 2001.
The states are: Andhra Pradesh, Assam, Bihar,
Chhattisgarh, Gujarat, Haryana, Jharkhand, Karnataka,
Kerala, Madhya Pradesh, Maharashtra, Orissa, Punjab,
Rajasthan, Tamil Nadu, Tripura, Uttar Pradesh and West
Bengal. Together, these states accounted for nearly 94.7
per cent of India’s population in 2001 (data for 3 states
Jammu and Kashmir, Tripura and Himachal Pradesh was
not available for few analysis, in that case 15 states were
considered). Consumption pattern was analysed and
compared across major states. Food group (cereals), food
expenditure and its change was examined over different
states across rural and urban sectors.  Further, to study
the consumption pattern across different income classes,
households were divided into three expenditure classes,
namely poor, middle and rich. The study attempted to
highlight the long-term changes in consumption pattern
in India since 1993-94 across poorest and richest strata
across rural and urban India. The average of all the 10
monthly per capita consumption expenditure (MPCE)
classes was used to arrive at the overall average
consumption at the all-India level. The poorest three MPCE
classes were merged and classified as the poor, the central
four MPCE classes were merged as middle and the richest
three classes were merged and classified as the rich in
this study. Such an exercise was done for both the urban
and rural India. Hence, the classification of the poor and
rich is not absolute in this study but is the relative one.
The fine cereals have referred to rice and wheat and the

coarse cereals referred to barley, ragi, maize, bajra, jowar
and small millets. To compare the results pertaining to
the years 1994-95 and 2009-10, all the monetary values
and expenditure were deflated (were expressed at 2004
prices). Correlation analysis was scrutinized between
development indicators of states i.e. productivity (quintals
per hectare), per capita income of major states was
analyzed with cereal consumption in physical terms,
change  in consumption in 16 years and other food
expenditure related variables in the study. The database,
so obtained was treated as pooled time series of cross-
section data, major states being cross-section and NSS
rounds as time points. Household expenditure is used as
a proxy for household income because information on
household income is rarely available. For detail in this
regard, refer to the Ph.D. thesis of the first author (Chopra,
2015).
Changes in Consumption Pattern of Cereals across
Different States in India

There has been a significant decline in per capita
cereal consumption since the early 1970s despite a
substantial increase in per capita cereal production
(Radhakrishna and Ravi, 1992 and Rao 2000). Rapid rise
in household income, sustained economic growth,
increase in population and changing lifestyle especially
during last decade have brought significant changes in
the pattern of consumption which has shifted
consumption towards high value foods (Kumar and
Mathur 1996 and Vepa 2004). With high growth rates in
the agricultural sector, average per capita income in the
country shows an increase. This is accompanied by a
fall in the per capita consumption of staple food. This
decline indicates improvement in the welfare, as laid down
by Engel’s hypothesis (Mittal, 2006). As per capita cereal
consumption declined considerably from 13.4 kg to 11.35
kg in rural India and from 10.6 kg to 9.39 kg in urban
India during this period (Table 1).

An analysis of changing pattern of cereal
consumption of major states reflects that top three states
with highest per capita cereal consumption in rural India
during 1993-94 were Orissa, Rajasthan and West Bengal;
Orissa , Assam and Bihar in 2009-10. Three states with
lowest per capita cereal consumption in rural India were
Punjab, Gujarat and Kerala in 1993-94 and also in 2009-
10. Likewise, top three states with highest per capita cereal
consumption in urban India were Assam, Bihar and Orissa
in 1993-94 and 2009-10. Further, three states with lowest
per capita cereal consumption in urban India were Gujarat,
Maharashtra and Punjab in 1993-94 and Gujarat, Kerala
and Maharashtra in 2009-10. An analysis of correlation
between development indicators of states productivity
of food grains and per capita income of major states has
been examined with total cereal consumption of states.
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There exist a negative correlation of all major states
between productivity (quintals per hectare) of food grains
and cereal consumption (Annexure I). As productivity
(quintals per hectare) increase, the cereal consumption
of the state declines. Similarly, there exists a high negative
correlation between per capita income of the major states
and cereal consumption of states. As per-capita income
of state increased, the average cereal consumption of
state declined. This could be due to the fact that increased
income lead to consumption of high value food that is,
consumption basket get more diversified with shift from
cereal to non-cereal food that is, high value food like
fruits, eggs, fish, meat and milk and milk products.

An examination of rate of decline in cereal
consumption across the major India states during 1993-
94 to 2009-10 revealed change at varying rates, which
are depicted in Table 2. The decline in cereal consumption
was relatively sharper in rural areas than in urban areas
in most of the states. The state of Karnataka registered
the maximum decline of 23.66 per cent in rural areas
while Assam registered the minimum decline of 4.03 per
cent during 1993-94 to 2009-10. In urban areas, the
maximum decline in cereal consumption was observed
in West Bengal (18.41 per cent) and the minimum decline
was again in Assam (2.17 per cent). The states which
registered relatively larger declines in both rural and urban
areas were Karnataka, Haryana, Madhya Pradesh, West
Bengal and Rajasthan while the state of Assam registered
an overall minimum decline. The simple correlation
between the rate of decline in cereal consumption and
productivity of food grains in these states reflects a

Table1: Changes in average per capita cereal consumption in the major Indian states from1993-94 to 2009-10.
kg/capita/month

State Rural Urban
1993-94 1999-00 2004-05 2009-10 1993-94 1999-00 2004-05 2009-10

Andhra Pradesh 13.3 12.65 12.07 11.55 11.3 10.94 10.51 10.05
Assam 13.2 12.63 13.04 12.64 12.1 12.26 11.92 11.79
Bihar 14.3 13.75 13.08 12.09 12.8 12.7 12.21 11.52
Gujarat 10.7 10.19 10.07 9.46 9 8.49 8.29 8.25
Haryana 12.9 11.37 10.66 9.87 10.5 9.36 9.15 8.74
Karnataka 13.2 11.53 10.73 10.04 10.9 10.21 9.71 9.36
Kerala 10.1 9.89 9.53 8.79 9.5 9.25 8.83 8.21
Madhya Pradesh 14.2 12.94 12.16 11.5 11.3 11.09 10.63 9.66
Maharashtra 11.4 11.32 10.5 10.38 9.4 9.35 8.39 8.21
Orissa 15.9 15.09 13.98 13.75 13.4 14.51 13.11 12.53
Punjab 10.8 10.58 9.92 9.44 9 9.21 9.01 8.55
Rajasthan 14.9 14.19 12.68 11.71 11.5 11.56 10.84 10.06
Tamil Nadu 11.7 10.66 10.89 10.06 10.1 9.65 9.48 9.3
Uttar Pradesh 13.9 13.62 12.87 11.85 11.1 10.79 10.94 10.11
West Bengal 15 13.59 13.18 11.49 11.6 11.17 10.39 9.5
India 13.4 12.72 12.12 11.35 10.6 10.42 9.94 9.39
Source: Various NSSO reports on Household Consumption Expenditure

positive correlation (Annexure I). It means that the cereal
consumption declines faster in those states which were

Table 2: Classification of states as per the rate of decline
in cereal consumption across major states in India during
1993-94 to 2009-10
Percent
decline

Rural Urban

0-5
05-10

Assam (-4.03)
Maharashtra (-8.84)

Assam (-2.17)
Punjab (-5.13),
Orissa (-6.2),
Bihar (-7.17),
Tamil Nadu (-7.78),
Gujarat (-7.89),
Uttar Pradesh (-8.57)

10-15 Gujarat (-11.3),
Punjab (-12.43),
J&K (-12.68),
AP (-12.93),
Kerala (-13.06),
Orissa (-13.06),
Tamil Nadu (-14.15),
Bihar (-14.38),
Uttar Pradesh (-14.18),
HP (-14.62)

AP (-11.04),
Maharashtra (-12.38),
Rajasthan (-12.72),
Kerala   (-13.26),
Karnataka (-13.12)

15-20 - Haryana (-16.48),
MP (-17.51),
West Bengal (-18.41)

>20 Madhya Pradesh (-
21.66),
Rajasthan (-21.12),
West Bengal (-23.18),
Haryana (-23.61),
Karnataka (-23.66)

-

Source: Author's calculations from various NSSO reports data
Figures in parenthesis are percent decline in cereal consumption
during 1993-94 to 2009-10

Chopra and Toor: Changing consumption pattern in Indian states: A concern for agrarian crisis
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having higher food grain productivity levels. But, there
was no conclusive relationship emerging between the rate
of decline in cereal consumption and per capita income
of states. While correlation was positive in rural areas, it
was negative in urban areas. The negative relation in urban
areas might be reflective of distress consumption of
cereals in many of states in urban areas. The per capita
consumption of cereals was higher in rural India as
compared to urban India in all major states of India.  This
may be due to low income and low food grain prices in
rural areas due to farm production.  This could also be
due to higher prices of non-food grain and non-food items
like egg, meat, milk, fruits, etc. in rural areas because of
inclusive transportation cost and high trade margins. Food
grains though are cheapest sources of energy, higher
energy requirement in rural jobs due to heavy manual
labour as compared to the urban sedentary jobs can be
accounted as a cause of higher rural consumption of
cereals.

Both the income and price effects can explain such
a difference in the food consumption between rural and
urban areas. Larger consumption of cereals and lesser
consumption of non-cereal food may largely be due to
lower food prices in rural areas. The urban diets are
relatively more diverse due to higher incomes (Chopra et
al., 2014). The prevalence of in-kind payment of wages
in rural areas had also been cited as a reason for relatively
higher consumption of cereals in rural areas (Kumar and
Mathur 1996 and Rao 2000).This faster decline in cereal
consumption in rural areas also reflected the sedentary
lifestyle creeping even in the rural India. The sharp decline
in cereal consumption can be attributed to changes in
consumer tastes, from food to non-food items, and within
the food group, from cereals to non-cereal food items
and from ‘coarse’ to ‘fine’ cereals (Radhakrishna and
Ravi, 1992). Apart from that, sharp increase in food prices
may be another important reason for the declining
consumption, especially in the recent periods (Kumar and
Mathur, 1996 and Vepa, 2004).
Changes in Consumption Pattern of Rice Across
Major States in India

An examination of ‘change in rice consumption’
during 1993-94 to 2009-10 revealed varying rates in the
states, which are depicted in Table 3. The decline in
consumption of rice was relatively sharper in rural areas
than in urban areas in most of the states. Whereas,
increase in consumption showed a contrasting pattern as
increase was more in urban areas as compared to rural
areas in states. Jammu and Kashmir being the state with
maximum increase in rice consumption in 16 years in
both rural and urban India, Madhya Pradesh was the state
with maximum decrease in consumption of rice in both
rural and urban India.

Table 3: Classification of states as per the rate of change
of rice consumption across major states in India during
1993-34 to 2009-10

(Percent)
Rate of change Rural Urban
Increase H.P (14.75),

J&K (81.34),
Karnataka (1.76),
Maharashtra (12.79),
Punjab (13.51),
Rajasthan (.45),
Tripura (15.72),
U.P (6.08)

J&K (76.37),
Punjab (23.7),
U.P (7.97)

Decrease A.P (-7.23),
Assam (-3.2),
Bihar (-19.85),
Gujarat (-8.71),
Haryana (-1.92),
Kerala (-16.99),
M.P (-63.55),
Orissa (-14.67),
T.N (-10.77),
W.B (-25.15)

A.P (-12.52),
Assam (-2),
Bihar (-13.95),
Gujarat (-5.56),
Haryana (-33.03),
Karnataka (-10.6),
Kerala (-17.12),
MP (-49.06),
Maharashtra (-7.16),
Orissa (-7.16),
Rajasthan (-10.69),
T.N (-9.10),
WB (-16.24)

National Average -12.37 -6.88
Source: Author's calculat ions from various NSSO reports on
Household Consumption Expenditure
Figure in parenthesis are percent change in average consumption of
rice in 16 years from 1993-94 to 2009-10

Changes in Consumption Pattern of Wheat Across
Major States in India

An analysis of ‘change in wheat consumption’
during 1993-94 to 2009-10 revealed varying rates in the
states, which are depicted in Table 4. The decline in
consumption of wheat was relatively sharper in urban
areas than in rural areas in most of the states.

Increase was more in urban areas as compared to
rural areas in most of the states and all-India. Jammu and
Kashmir was the state with maximum decline in wheat
consumption in rural as well as urban areas in 16 years.
Maharashtra registered maximum increase in wheat
consumption in rural India, while Andhra Pradesh was
the state with maximum increase in urban India.
Changes in Consumption Pattern of Coarse Cereals
Across Major States in India

A scrutiny of ‘change in consumption of coarse
cereals’ during 1993-94 to 2009-10 too shown erratic
rates in the states, which are depicted in Table 5. The
decline in consumption of coarse cereals was relatively
sharper in rural areas than in urban areas in all of the
states. West Bengal being the state with maximum decline
in coarse cereals consumption in rural areas in 16 years
whereas, Orissa was the state with maximum decrease
in consumption of coarse cereals in urban India. State
which showed increase in coarse cereals consumption
in urban India only was Bihar.
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and implications of such changes. There are two
contrasting things to be noted for consumption amongst
the poor and rich classes in rural and urban India. While
per capita consumption of cereals was considerably higher
amongst the rich rural classes than their poor
counterparts, this trend got reversed in 2009-10 as to its
opposite, in urban areas in 2009-10 the urban poor
consume more cereals (per capita) than the urban rich
(as consumption pattern changes in 16 years) (Table 6).

Table 6: Changes in per capita cereal consumption in
quantity terms since 1993-94 in different income classes:
all-India

(kg/ capita/ month)
Year Poor Middle Rich

Rural Urban Rural Urban Rural Urban
1993-94 11.73 10.29 13.58 10.94 14.8 10.55
1999-00 11.45 10.02 12.96 10.69 13.69 10.28
2004-05 11.14 9.74 12.28 10.14 12.88 9.63
2009-10 10.62 9.49 11.44 9.57 11.96 9.05
Source: Author's calculat ions from various NSSO reports on
Household Consumption Expenditure

Table 5: Classification of states as per the rate of change
of coarse cereals consumption across major states in
India during 1993-34 to 2009-10

(Percent)
Rate of change Rural Urban
Increase - Bihar (42)
Decrease A.P (-70.19),

Bihar (-60.38),
Gujarat (-28.49),
Haryana (-23.67),
Karnataka (-50.67),
M.P (-75.5),
Maharashtra (-55.84),
Orissa (-68.33),
Punjab (-32.5),
Rajasthan -45.87),
T.N (-80.64),
U.P (-88.13),
W.B (-95.00)

A.P (-48.00),
Gujarat (-47.86),
Haryana (-78.00),
Karnataka (-33.07),
M.P (-78.50),
Maharashtra (-52.33),
Orissa (-80.00),
Punjab (-18.00),
Rajasthan (-15.8.),
T.N (-20),
U.P (-54)

National Average -54.21 -37.83
Source: Author's calculat ions from various NSSO reports on
Household Consumption Expenditure
Figure in parenthesis are percent change in average consumption of
coarse cereals in 16 years from 1993-94 to 2009-10

Table 4: Classification of states as per the rate of change
of wheat consumption across major states in India during
1993-34 to 2009-10

(Percent)
Rate of change Rural Urban
Increase AP (80.53),

Gujarat (6.98),
Karnataka (15.68),
Kerala (30.24),
MP (38.4),
Maharashtra (94.3),
Orissa (72.11),
Tamil Nadu (88.24),
Tripura (44.44),
West Bangal (2.54)
HP (2.57)

A.P (29.34),
Karnataka (9.81),
Kerala (19.1),
M.P (1.34),
Orissa (0.83),
T.N (9.29)

Decrease Assam (-20.47),
Bihar (-.3),
Haryana (-24.87),
J&K(-48.62),
Punjab (-14.22),
Rajasthan (-8.64),
U.P (-17.25)

Assam (-4.96),
Bihar (-.51),
Gujarat (-0.75),
Haryana (-13.53),
J&K (-41.3),
Maharashtra (-0.16),
Punjab (-8.19),
Rajasthan (-12.01),
U.P (-13.4),
W.B (-25.15)

National Average -1.32 -7.26
Source: Author's calculat ions from various NSSO reports on
Household Consumption Expenditue.
Figure in parenthesis are percent change in average consumption of
wheat in 16 years from 1993-94 to 2009-10

Change in Consumption Pattern across Income
Classes (Cross-expenditure class analysis)

A further analysis of the changes in consumption
pattern across the poor, middle and rich income classes
had been carried out to examine whether the decline in
consumption was uniform across different income classes
or it was different and then to examine the possible causes

In the rural India, the gap in cereal consumption
amongst the rich and poor classes is quite considerable,
though the gap has narrowed over time. Relatively, less
consumption of pulses by the rural poor classes reflects
the distress among the poor classes owing to their lower
incomes and relatively smaller land holdings. While the
consumption of cereals was higher amongst the urban
rich during 1993-94 and 1999-2000 as compared to the
urban poor, the trend reversed for cereal consumption
during 2004-05 and 2009-10. It may be relatively faster
decline in the consumption of cereals by the urban rich
in the recent times (Table 7).

While income and food prices strongly influence
food consumption pattern, there are some other structural
shifts unrelated to price and income effect, like urban
residents dietary exposure to foreign culture, more
sedentary urban occupation and lifestyle leading to
preference of food which requires less time to prepare,
which have been highlighted by some studies as the
possible causes of changes in food consumption across
different classes (Kumar and Mathur, 1996). Also wide
choice of available food in urban markets and urban
residents typically not growing their own food and thus
their consumption choices are not constraint towards
food grains. More recently, it was found that the decline
in cereal consumption was greater in the rural areas, where
the improvement in rural infrastructure has made other
food and non-food items available to rural households
(Rao 2000). It has been argued that a reduction in hard
manual work in agriculture due to farm mechanization
might have reduced nutritional requirements.

Chopra and Toor: Changing consumption pattern in Indian states: A concern for agrarian crisis
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Kumar  (1997) has pointed out that diversification
in the food basket due to urbanization will provide food
security and improve the quality of life by adding to the
nutritional status and welfare of the population. With
diversification, consumers are exposed to a wider choice
of foods and shifts in dietary pattern either due to a rise
in income or fall in price.

As per capita consumption of foodgrains has been
declining in all income classes as shown in Table 7 and
some of this decline indicates an increase in the
consumer’s welfare (Rao, 2000). This issue is generally
debated as having a direct implication on poverty and
increasing incidence of hunger in the country.
Radhakrishna (2005) suggested that substantial expansion
of the incomes of the poor is essential for tackling the
chronic food insecurity problem. Debates on the issue of
food security in terms of country’s self-sufficiency in
production, future demand for cereals and other food
items, as well as, the ability of households to meet their
calorie requirements are of important policy relevance
(Mittal, 2006).

The reduction in average cereal consumption may
not be of concern as the decline is mostly driven by
reduced consumption among the middle and top deciles
of population. The substitution away from cereals to other
foods is expected when income increases. But, in the
recent years, there has been a decline in the cereal
consumption amongst the poor which reflects the distress
in their consumption and points towards their food
security vulnerability in the recent times of rising food
prices.

The overall fall in cereal consumption appears to be
a phenomenon similar to the slowing down of increase in
cereal consumption as MPCE increases, with
improvement in economic condition failing to increase
cereal consumption beyond a certain point. Rao argues
that “the saturation point in regard to the consumption of
cereals would soon be reached even among the poor”.
This is evident from the significant decline in per capita
consumption of cereals among middle income group
(Table 6 and 7). Among the partial explanations that may
be put forward for the decline in cereal consumption could
be increase in home-away consumption ( eating out),
decline in calorie needs because of labour-saving
technology commonly accessible in the households, work
place and in transportation. Plus increase in voluntary
hunger nowadays could also have been contributed to
this phenomenon.
Change in Monthly Per Capita Consumption
Expenditure of States (MPCE)

The overall fall in cereal consumption appears to be
a phenomenon similar to the slowing down of increase in
cereal consumption as MPCE increases.  Just as
improvement in economic condition does not increase
cereal consumption beyond a certain point, so, with
economic development and diversification of the
consumption basket over time, the choice appears to be
in favor of a reduction of cereal consumption and an
increase in consumption of other items. The share of
food in total consumption expenditure in 2009-10 of rural
households varied from 46 per cent for Kerala and 48
per cent for Punjab to more than sixty per cent in Bihar

Table 7: Change in average quantity of cereals and pulses consumed by different income classes overtime in India
(Kg/capita /month)

Income
class

Rural Urban
Rice Wheat Coarse

Cereals
Total

Cereals
Pulses and
products

Total
Foodgrains

Rice Wheat Coarse
Cereals

Total
Cereals

Pulses and
products

Total
Foodgrains

(1) (2) (3) (4=1+2+3) (5) (6=4+5) (1) (2) (3) (4=1+2+3) (5) (6=4+5)
Poor
1993-94 5.72 3.29 2.5 11.51 0.52 12.03 4.93 3.93 1.11 9.97 0.57 10.54
1999-00 6.5 3.3 1.4 11.2 0.53 11.73 5.08 4.41 0.54 10.03 0.63 10.66
2004-05 6.23 3.37 1.34 10.94 0.49 11.43 4.79 4.45 0.66 9.9 0.56 10.46
2009-10 6.16 3.68 0.7 10.54 0.47 11.01 4.69 4.32 0.46 9.47 0.54 10.01
Middle
1993-94 7.54 4.15 1.89 13.58 0.73 14.31 5.55 4.29 0.59 10.43 0.86 11.29
1999-00 7.02 4.48 1.44 12.94 0.77 13.71 5.35 4.88 0.46 10.69 0.97 11.66
2004-05 6.58 4.31 1.39 12.28 0.65 12.93 4.97 4.74 0.43 10.14 0.77 10.91
2009-10 6.17 4.39 0.94 11.5 0.6 12.1 4.82 4.4 0.56 9.78 0.75 10.53
Rich
1993-94 7.29 5.94 1.71 14.94 1.07 16.01 4.97 5.21 0.3 10.48 1.16 11.64
1999-00 6.59 5.92 1.25 13.76 1.14 14.9 4.96 4.97 0.24 10.17 1.25 11.42
2004-05 6.77 5.18 0.98 12.93 0.92 13.85 4.58 4.73 0.23 9.54 1.04 10.58
2009-10 6.07 4.94 0.93 11.94 0.81 12.75 4.36 4.35 0.25 8.96 0.96 9.92
Source: Author's calculations from various NSSO reports on Household Consumption Expenditure
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(65 percent), Assam (64 percent), West Bengal (63
percent), Orissa (62 percent) and Jharkhand (61 percent).
The share of food in consumption expenditure in 2009-
10 of urban sector households varied less, only from 40-
41 percent in Kerala and Maharashtra to 52 percent in
Jharkhand and 53 percent in Bihar and Assam (GOI 2011).
At state level, the share of cereals in total expenditure in
rural India varied from 7 percent in Punjab and Haryana
to 21 percent in Assam and Bihar. In urban India, the
share varied less, from 6 percent for Haryana, Punjab
and Kerala to 13 percent in Assam and 15 percent in
Bihar (Table 8).

While the rising food prices have adversely affected
the consumption of food in recent times, but rising income
levels have encouraged increased consumption and
changed its composition overall. As total food expenditure
fall from 63.17 to 56.97 percent in rural and from 54.64
to 44.39 percent in urban India during 1993-94 to 2009-
10, while non-food expenditure increases (Chopra et al.,
2014). This was in conformity with the Engel’s Law
which states that as income increases, the proportion of
income on food items decreases, though the actual
expenditure may increase.  Though there is decline in the
cereal consumption over time which implies that per capita
calorie intake is declining, the decline has been
accompanied by a significant shift in favor of high value
food items such as egg, meat and fish, fruits and vegetables
(ibid.). In the long run, dietary pattern is converging and
becoming similar in nature, in both urban and rural areas.
CONCLUSIONS AND  POLICY  IMPLICATIONS

With high growth rates in the agricultural sector,
average per capita income in the country shows an
increase. This is accompanied by a fall in the per capita
consumption of staple food (cereals) as illustrated by
Engel’s hypothesis. As per capita cereal consumption
declined considerably from 13.4 kg to 11.35 kg in rural
India and from 10.6 kg to 9.39 kg in urban India during
this period. The states which registered relatively larger
declines in both rural and urban areas were Karnataka,
Haryana, Madhya Pradesh, West Bengal and Rajasthan
while the state of Assam registered an overall minimum
decline. The per capita consumption of cereals was higher
in rural India as compared to urban India in all major
states of India.  The faster decline in cereal consumption
in rural areas reflected the sedentary lifestyle which is
also creeping even in the rural India. The sharp decline in
cereal consumption can be attributed to changes in
consumer tastes, urbanisation, lifestyle and occupation
changes, increase in per capita income and salient increase
in food prices especially in the recent periods. In the rural
India, the gap in cereal consumption amongst the rich
and poor classes was quite considerable, though the gap
has narrowed over time. Per capita consumption of
foodgrains has been declining in all income classes.
Saturation point in regard to the consumption of cereals
would soon be reached even among the poor. This is
evident from the significant decline in per capita
consumption of cereals among poor and middle income
group.

Regardless of the fall in the per capita demand, it is
the fact that, the total demand for foodgrains will increase
on account of population growth and the indirect demand
(Feed, seed, industrial use and waste). This increase could
be met in future by advancement of rural India which
further depends upon  the development of the market

Chopra and Toor: Changing consumption pattern in Indian states: A concern for agrarian crisis

Table 8: Percentage shares of cereals and all food in
total consumer expenditure in, 2009-10
 State Per cent share of

cereal in  total
expenditure

Per cent share of
food in total
expenditure

Rural Urban Rural Urban
Andhra Pradesh 14 10 58 45
Assam 21 13 64 53
Bihar 21 15 65 53
Chhattisgarh 15 10 58 44
Gujarat 11 8 58 46
Haryana 7 6 54 43
Jharkhand 19 12 61 52
Karnataka 12 9 57 42
Kerala 8 6 46 40
Madhya Pradesh 14 8 56 42
Maharashtra 12 7 54 41
Orissa 19 12 62 48
Punjab 7 6 48 44
Rajasthan 12 8 55 48
Tamil Nadu 9 8 55 45
Uttar Pradesh 15 9 58 46
West Bengal 18 9 63 46
India 14 8 57 44
Source: NSSO Report 66th round

Various pioneering studies on interstate differences
in consumption pattern of various food items in 2009-10,
indicate that cereal formed the main portion of the diet in
both urban and rural areas. There are huge urban rural
and interstate differences in the monthly per capita
consumption even in cereals. Some of these differences
are due to access to other foods such as egg, fish
consumption in coastal areas like Kerala, Karnataka and
others are related to per capita income such as higher
consumption of milk and fruit intake in Punjab. However,
some urban rural differences such as cereal consumption
in rural and urban Maharashtra (10.31 vs. 8.21 kg/capita/
month) and also Uttar Pradesh (11.85 vs. 10.11 kg/capita/
month) are difficult to explain either on the basis of per
capita income or on the basis of food availability (Table
1).
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infrastructure in rural areas for the sale of non-foodgrain
items of food and other urban goods and service.
Consequently, innovative marketing methods and
strategies are needed for minimising the diseconomies of
small scale in marketing of such goods in rural areas is
needed for reducing their cost to the consumers and thus
persuading them to exchange part of the foodgrains for
non-foodgrain items of food.  Moreover, as increasing
population would necessitate increased production of
cereals, there will also be significant increase in demand
for vegetables; fruits as well as fodder for animals which
necessitate crop diversification. This diversified food
basket will provide the food security and improve quality
of life by adding to nutritional status. But, as cereals being
the low-cost source of energy and the nutritional status
of poor can also be improved extensively through the
subsidised sale of foodgrains from the public distribution
system (PDS). Conversely, the non-poor are found to be
purchasing from PDS. Therefore, the PDS should be
effectively targeted towards poor as it can treble there
access to foodgrains without increasing its total
commitment. Furthermore, declining importance of
coarse cereals overtime should not be neglected over
others. Their production also needs to be promoted in
location specific areas and a regional framework should
be developed for sustaining livelihood of producers and
food security of poor consumers.
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ABSTRACT
An attempt has been made to see the effect of minimum support price (MSP) and farm harvest price (FHP ) on area of major
food grain crops such as paddy, jowar, maize, bajra, tur, wheat, and gram.  Th results revealed that  MSP and FHP for all
the selected crops were significantly correlated in positive direction. Similarly, compound growth rate of MSP and FHP
for all the crops were also found positive and significant staistically. In the case of area the positive and significant
growth rate was found for paddy, wheat and gram crops and negative growth rate was found for bajra crop. Further, it was
observed that there was no significant impact of MSP and FHP on area of major food grain crops except Bajra crop for
which the regression coefficient of MSP was found to be negative and statistically significant. This indicated that there
was negative impact of MSP on area of Bajra crop.
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Correlation, FHP, growth rate, instability index, MSP
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INTRODUCTION
The Agricultural Prices Commission (APC) was set

up in India in 1965 to advise the government on evolving
a balanced and integrated price structure. The policy
framework was modified in 1980, when the emphasis
was shifted on to the balance between demand and supply
of foodgrains. It was reflected in the revised terms of
reference of APC (which was later renamed as
Commission for Agricultural Costs and Prices) with a
shift from maximizing the production to developing a
production pattern consistent with the overall needs of
the economy (Acharya, 1997). Minimum Support Price
(MSP) is a form of market intervention by the Government
of India to insure agricultural producers against any sharp
fall in farm prices. The minimum support prices are
announced by the Government of India at the beginning
of the sowing season for certain crops on the basis of
the recommendations of the CACP. MSP is price fixed
by Government of India to protect the producer - farmers
- against excessive fall in price during bumper production
years. The minimum support prices are a guarantee price

for their produce from the Government. The major
objectives are to support the farmers from distress sales
and to procure food grains for public distribution. In case
the market price for the commodity falls below the
announced minimum price due to bumper production and
glut in the market, govt. agencies purchase the entire
quantity offered by the farmers at the announced minimum
price. Favourable output prices and assured marketing
of the produce create an enabling environment for the
adoption of modern production technology, which
enhances productivity, improves profitability and brings
more area under such crops. Therefore, price policy
should be implemented effectively in the potential areas
to improve the overall production frontier of foodgrains
in the country.

The CACP recommends Minimum Support Price
(MSP) for 25 agricultural crops, the most important of
which are paddy, wheat, cotton, oilseeds and pulses
(Shayequa et al., 2012). The MSP policy has been a matter
of contention since its inception, with a general feeling
that MSP favours only the food surplus regions like Punjab
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and Haryana states from where large stocks of grains
are procured for Public Distribution System (PDS)
(Chand, 2003). Also, the price policy is considered to
have favoured food crops more than the other crops
(Singh et al., 2002). As a result, a large chunk of good
quality land was shifted from pulses, oilseeds and other
important crops to paddy and wheat crops, creating a
serious imbalance in the demand and supply of several
other agricultural commodities (Chand, 2003).

In recent years, the MSP policy has been criticized
by both farmers and proponents of free trade. Farmers
always demand a substantial hike in MSP, whereas profree
agricultural trade thinkers feel that, most of the times,
MSP is not in line with the international prices as well as
domestic demand and supply situation. This brings
distortions and inefficiencies in the production patterns.
Agricultural price policy has been argued to have widened
the farm income inequalities also (Singh et al., 1986).

 If there is a fall in the prices of the crops, after a
bumper harvest, the government purchases at the MSP
and this is the reason that the priced cannot go below
MSP. So this directly helps the farmers. Such minimum
support prices are fixed at incentive level, so as to induce
the farmers to make capital investment for the
improvement of their farm and to motivate them to adopt
improved crop production technologies to step up their
production and thereby their net income. In the absence
of such a guaranteed price, there is a concern that farmers
may shift to other crops causing shortage in these
commodities. Therefore this study was planed with the
following objectives:
i. to study the association between MSP and FHP of

major food-grain crops,
ii. to estimate the growwth of MSP and FHP, and
iii. to examine the effect of MSP and FHP on area of

major food-grain crops in Gujarat.
METHODOLOGY

To achieve the objectives of the study, the time series
data on MSP, FHP and area of  paddy, jowar, maize, bajra,
tur, wheat, and gram  were collected from various official
sources like Commission for Agricultural Cost and Prices
(CACP), Directorate of Economics and Statistics,
Department of Agriculture and Cooperation, Ministry of
Agriculture, Statistical Abstract of Gujarat,  etc. for 2002-
03 to 2011-12. The data were compiled and analyzed
using standard statistical tools.

To study the association between MSP and FHP of
major food-grain crops the Pearson Correlation
Coefficient has been used by using the following formula;
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Where,
r = Correlation coefficient
n = Number of pairs of observations
X = Minimum support price (Rs/qt)
Y = Farm harvest price (Rs/qt)
The CGR and Instability Index were calculated by

using the following methods.
The CGR was calculated by fitting the exponential

function given below:
Y= abt …………(1)

Where,
Y= MSP/FHP/Area
a = constant
b= Regression coefficient
t= time variable

Thus, natural log on both the sides of eq (1) was
taken to convert it in to linear form.

Log Y = log a + t log b ……….. (2)
and,

CGR (%) was work out using following formula:
CGR (%) = Antilog of b-1 multiply by 100

The simple Coefficient of Variation (CV) often
contains the trend component and thus over estimates
the level of instability in time series data characterized
by long-term trends. To overcome this problem, the
Cuddy Della Valle Index was used to correct the CV.

Instability Index )1( 2RCV 
Where, CV = Co-efficient of Variation
The high growth and low instability are prerequisites

for sustainable agricultural performance. Since the
magnitude of growth and instability in crop production
has serious implications for policy makers, the growth
and level of instability in MSP, FHP and Area of major
food grain crops (paddy, jowar, maize,bajra, tur, wheat,
and gram) of Gujarat were estimated.

The Cobb-Douglas production function was used
to examine the effect of MSP and FHP on area of major
food-grain crops. The functional form of the selected
model was:
Y = b0 X1

b1 X2 t-1
b2 +U

Log Y = b0 + b1 log X1 + b2 log X2 t-1 +U
Where,
Y = Area (ha)
b0 = Constant term

X1 = Minimum support price (Rs/qt)
X2 t-1= Farm harvest price of previous year (Rs/qt)
u  =  Error term
b1 and b2 = Regression coefficients of variables
selected

RESULTSAND DISCUSSION
Table 1 represents the results of correlation between

Minimum Support Price (MSP) and Farm Harvest Price
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(FHP) of major food-grain crops in Gujarat. Results
showed that the positive and highly significant correlation
was found between MSP and FHP for all the selected
crops. Where, as the highest correlation coefficient was
found for paddy (0.986) followed by wheat (0.972), Bajra
(0.933), jowar (0.929) and lowest for tur crop (0.813).

Table 1: Correlation coefficient between MSP and FHP
Name of Crop Correlation
Paddy 0.986**

Jowar 0.929**

Maize 0.906**

Bajra 0.933**

Tur 0.813**

Wheat 0.972**

Gram 0.882**

** Correlation is significant at the 0.01 level (2-tailed).

and Gram was found highest (11.03 per cent) and lowest
(5.57 per cent) growth rate among all the crops,
respectively.

Further, the result shows that the instability index
was found lower for all the crops where the instability
index varied from 5.65 (wheat) to 17.32 (tur). The high
growth rate and low instability for FHP was the good
sign for farmers in all the crops.

Table 3: Compound Growth Rate of FHP of major food-
grain Crops in Gujarat
Name of Crop Compound Growth

Rate (CGR percent)
Instability Index

Paddy 7.19** 6.65
Jowar 11.03** 8.34
Maize 8.44** 10.7
Bajra 7.78** 6.04
Tur 10.77** 17.32
Wheat 7.38** 5.65
Gram 5.57** 6.02
** Significant at 1 percent level

Table 2: Compound growth rate of MSP of major food-
grain crops in Gujarat
Name of Crop CGR (per cent) Instability index
Paddy 9.38** 10.08
Jowar 8.97** 9.24
Maize 8.88** 8.47
Bajra 8.97** 9.24
Tur 10.98** 14.43
Wheat 8.28** 7.84
Gram 4.83** 5.82
** Significant at one per cent  level

Whereas, in the case of area the positive and
significant growth rate was found for paddy, wheat and
gram crop and negative growth rate was found for bajra
crop. However, the compound growth rate for maize crop
was positive and non-significant and for jowar and tur
crop it was found negatively non-significant growth rate
(Table 4). This clearly indicates that the area of paddy,
wheat and gram crop in Gujarat was increased in last
one decade whereas; the area of bajra crop was decreased.

The results further revealed that growth rate of MSP
was found higher as compared to FHP of paddy, jowar,
maize,bajra, tur, wheat, and gram crops. Whereas, in case
of jowar and gram crop the growth rate of FHP was
fond higher as compared to MSP. In the case of area the
growth rate was found higher as compared to MSP and
FHP in wheat and gram crop. Whereas, the growth rate
of area as compared to MSP and FHP was found lower
in paddy and maize. The negative growth rate of area
was found in the case of jowar, bajra and tur crops.

Table 4: Compound growth rate of area of major food-
grain crops in Gujarat
Name of Crop CGR (per cent) Instability Index
Paddy 2.60** 4.88
Jowar -2.88 17.77
Maize 0.26 10.40
Bajra -3.72* 10.92
Tur -1.76 7.22
Wheat 10.40** 17.31
Gram 9.81* 23.82
**  and * Significant at 1 and 5 percent level

Davi et al.: A study of minimum support price, farm harvest price and their effect on area of major food-grain crops of Gujarat

The perusal of Table 2 showed that compound
growth rate (CGRs) and Instability Index of MSP for
major food-grain Crops in Gujarat. The positive and highly
significant growth rate was found of MSP for all the
s a m p l e  c r o p s .  T h i s  s h o w e d  t h a t the MSP for paddy, jowar,
maize, bajra, tur, wheat, and gram has risen significantly
over the past decade. Where the highest growth rate was
found for Tur crop (10.98 per cent) and lowest growth
rate was found for Gram (4.83 per cent) among all the
selected crops. The result of the instability index was
found lower for all the crops. Crop-wise the instability
index varied from 5.82 (gram) to 14.43 (tur). The high
growth rate and low instability of MSP was the good
sign for farmers in all the crops selected for the study.

The results pertaining to the  compound growth rate
(CGRs) and Instability Index (II) of FHP for major food-
grain crops in Gujarat are given in Table 3. The results
revealed that the growth rate of FHP in all the crops was
found positive and highly significant. This showed that
the FHP for paddy, jowar, maize, bajra, tur, wheat, and
gram has risen significantly over a decade. Where, Jowar
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The results presented in Table 5 exhibit the effect
of MSP and FHP on area of major food grain crops. It
was observed that regression coefficient of MSP was
found statistically non-significant for all the selected crops
except bajra. This indicated that there was no significant
impact of MSP on area of these crops. Whereas, in case
of Bajra the regression coefficients of MSP was found
negative and significant (P<0.05). On an average, one
per cent increase in the MSP resulted in a decrease of
0.98 per cent in area of this crop. The probable reason
behind the negative impact of MSP on area of bajra crop
may be due to the crop gives lower income to the farmers
as compared to other crops.

Further, it was observed that regression coefficient
of FHP was also found to be statistically non-significant
for all the selected crops. This indicated that there was

Table: 5 Effect of MSP and FHP on area of major food
grain crops
Name of Crop Intercept MSP FHP R2

Paddy 2.776*

(0.43)
-0.003
(0.23)

0.375234
(0.35)

0.62

Jowar 3.667*

(0.61)
0.633
(0.55)

-0.767
(0.48)

0.31

Maize 3.389*

(0.37)
-0.314
(0.28)

0.411
(0.29)

0.23

Bajara 4.709*

(0.43)
-0.989**

(0.33)
0.715
(0.39)

0.70

Tur 3.746*

(0.29)
-0.248
(0.40)

0.149
(0.38)

0.17

Wheat -0.008
(1.22)

-0.506
(1.09)

1.832
(1.27)

0.62

Gram -2.541
(2.62)

1.582
(1.40)

0.206
(1.48)

0.44

**  and * Significant at 1 and 5 percent levels.
Figures in parenthesis shows standard error

no significant impact of FHP on area of these crops.
CONCLUSIONS

In nutshell, MSP and FHP for all the selected crops
were significantly correlated in positive direction and
compound growth rate of MSP and FHP for all the crops
were also found positive and highly significant. In case
of area the positive and significant growth rate was found
for paddy, wheat and gram crops and negative growth
rate was found for bajra. However, the compound growth
rate for maize was positive and non-significant and for
jowar and tur, it was found negatively non-significant.
Further, it was observed that there was no significant
impact of MSP and FHP on area of major food grain
crops in the state except bajra crop for which the
regression coefficient of MSP was found to be negative
and statistically significant. This indicated that there was
negative impact of MSP on area of bajra.
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ABSTRACT
The study assessed the information needs of farm households related to production and marketing activities and its
impact on rice production. The primary data were collected from farmers in the Thiruvarur district of Tamil Nadu during
the year 2011. The majority of the farmers received the agricultural information from the input dealers, extension officers
and cooperative societies. The study assessed that the average willingness to pay (WTP) for the agricultural information
service was Rs. 29.22 per month for a message for every day through mobile services. The age of the farmer and the farm
size were the significant determinants of the WTP for agricultural information. The information use index was found to be
one of the important factors, which had a positive impact on the rice production. The study suggests developing appropriate
policy to disseminate the agricultural information through mobile phones and other ICT tools to improve the production
efficiency of rice farmers.
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INTRODUCTION
Information is regarded as one of the most valuable

resources in agricultural and rural development
programmes (Carter, 1999, Meyer 2003, and Morrow et
al., 2002). Many studies revealed that information and
communication technologies can be used to deliver
agricultural information that could stimulate increased
production by linking farmers to remunerative markets
(Masuki et al., 2008 and Bertolini, 2004), thus, leading
to improved production, livelihoods and food security of
rural people. Agricultural information services, comprises
the entire set of organizations that support people engaged
in agricultural production and facilitate their efforts to
solve problems, link to markets and other players in the
agricultural value chain, and obtain information, skills,
and technologies to improve their livelihoods (Birner et
al., 2009 and Davis, 2009). In India, many state
governments initiated different extension approaches to
disseminate the agricultural information services like Kisan
Mandals in Rajasthan, Agricultural Technology
Management Agency (ATMA) in Tamil Nadu, etc., In

addition to this, Private extension initiatives such as
Mahindra Krishi Vihar, Rallis Kisan Kendra (RKK) and e-
choupals to provide information on weather, market prices
and scientific farm practices for achieving higher
production efficiency.

A report on ‘Situation Assessment of Farmers’ by
National Sample Survey Organization  reveals that
agricultural extension in India is facing several major
challenges with regard to access and quality of
information (NSSO, 2005). More than one-half of the
surveyed farmers did not access any information source
on modern technology. Even though the perceived quality
of most of the information provided was rated as either
good or satisfactory, only around 60 percent of the
farmers actually tried the technologies recommended by
extension workers (NSSO, 2005). As a result the
coverage and relevance of information provided to
farmers through the agricultural information system is
uncertain which may be partly due to inadequate contact
by the services and poor-quality information. In these
conditions, Information and Communication Technologies



560

Indian J Econ Dev 12 (1a): April 2016

(ICT) can be utilized for providing accurate, timely,
relevant information and services to the farmers, thereby
facilitating an environment for more remunerative
agriculture. The common problems in adoption of ICT
in rural segments are ICT illiteracy, availability of relevant
contents in local languages, easy and affordable
accessibility and other issues such as awareness and
willingness for adoption of new technologies among the
rural peoples etc. However among the ICT tools, the
penetration of mobile phones are increasing and mobile-
enabled information services in rural India can reduce
information asymmetry and complement the role of
extension services. But, the current scenario in ICT
movement of Indian Agriculture is still evolving.

Among the agricultural crops, rice is predominantly
cultivated in almost all the regions across India. In Tamil
Nadu, rice is cultivated over one-third of total cultivable
area. The department of agriculture has introduced new
technologies like System of Rice Cultivation (SRI),
alternate wetting and drying, direct sowing and application
of Pink Pigmented Facultative Methylotrops (PPFM)
bacteria during drought times to increase the rice
production in India. Some of the rural areas are still
unaware of these latest production technologies being
implemented. Therefore, there exists a need to examine
the current agricultural information services to understand
where information gaps exist and its impact on rice
production to make suitable strategies to improve the
existing agricultural information services so that increase
the production  and farm income. Hence the specific
objectives are (i) to identify the sources of agricultural
information and to assess the willingness to pay for
agricultural information (ii) to analyze the factors
affecting willingness to pay (WTP) for agricultural
extension services (iii) to examine the impact of
agricultural information on technical efficiency of rice
production.
MATERIALSAND METHODS
Study Area and Data sources

Tamil Nadu has historically been an agricultural state
and is a leading producer of agricultural products in India.
Rice is the dominant food crop in Tamil Nadu. The district
of Thiruvarur was purposively selected for the study as
it is the major partner of ‘Rice Granary’ region of Tamil
Nadu with an area of 1.74 lakh ha and an average
productivity of 4706 kg per ha (Government of Tamil
Nadu, 2013-14). A multi-stage random sampling
procedure was followed to select 140 farm households
in Thiruvarur district of Tamil Nadu. The primary data
were collected from 140 households through personnel
interview method during the year 2011. Averages and
percentages were used to examine the characteristics of
sample farm households such as age, sex, education,

experience in farming, and land holding pattern of the
sample farm households.
Willingness to pay (WTP) for agricultural
Information

Willingness to Pay (WTP) is used to determine the
amount of money a consumer is willing to pay for the
agricultural information system. The consumers’ WTP
is becoming increasingly popular and is one of the
standard approaches that is used by market researchers
and economists to place a value on goods or services for
which no market-based pricing mechanism exists. Farm
household’s willingness to pay referred to the farmers
feeling worthy or not worthy to pay for agricultural
information. This was studied among the rice growing
farm households based on their access to the mobile
phones. In order to examine the amount the farmers are
willing to pay the Contingent Valuation Method (CVM)
was adopted (Blaine et al., 2003). In this method, various
levels of payment were indicated ranging from `0 to `200
only in irregular whole rupee increments and was used in
the calculation. The amounts from `0 to `200 are called
the bidding amounts. The average WTP was calculated
using following formula:
Average WTP = Sum of the bidding amounts /Total
number of respondents willing to pay
Determinants of WTP

This study utilizes the probit model to determine the
factors that determine the willingness to pay for
agricultural information services. The purpose of the
model is to estimate the probability that an observation
with particular characteristics will fall into a specific one
of the categories. It is a statistical probability model which
takes on the values of zero and one for the dependent
variable. Probit analysis is based on the cumulative normal
probability distribution. In this study, the dependent
variable was specified as the willingness to pay (WTP)
for agricultural information services. One was assigned
to people who were willing to pay for a fee based extension
service and zero was assigned to people who were not
willing to pay for information service. Socio economic
characteristics such as age, gender, family size, education
and other variables like land size and income level of the
sample farmers were used as independent variables in
the probit regression. The empirical model was specified
(Peng et al., 2006) as given below:

WTP =0+1X1+ 2X2+3X3+4X4+5X5+6X6+7X7+
Where  are parameters, X1=Age of the farmer;
X2=Gender, X3=Family Size, X4=Education,
X5=Experience; X6=Land Size, and X7=Income
 Measuring technical efficiency of rice production

A large number of studies are available on the use of
stochastic frontiers for the measurement of technical
efficiency in production (Dawson and Lingard, 1989;



561

Kalirajan, 1990 and Hazarika and Subramanian, 1999).
The stochastic frontier production function is defined

by:

 Yi = f (Xki; i) exp ( i ); i= 1… n; k= 1… k
Where, Yi =Output of the ith farm, Xki =

Vector of the k inputs of the ith farm,

 = Vector of parameters, and i = Farm specific
error term.

This stochastic frontier is also called a “composed
error” model because the error term is composed of two
independent elements:

iii vu     Where, i= 1… n
The symmetric component, Vi represents statistical

“white noise” and permits random variation in output due
to factors outside the control of the farm such as weather
and diseases. It is assumed to be independently and

identically distributed (i.i.d) as N (0, 2
v ). A one-sided

component (ui  0) reflects technical efficiency relative
to the stochastic frontier, f (Xi; ) evi thus ui= 0 for any
farm’s output lying on the frontier and is strictly negative
for any output lying below frontier, representing the
amount by which the frontier exceeds the actual output
in farm ‘i’, assume that it is identically and independently

distributed as N (0, 2
u ); that is the distribution of u is

half normal. Following Battese and Coelli (1992), when
the output is measured in logarithms, the specific technical
efficiency can be estimated as:

)uexp( iiTE  ; i=1,2………, n. 10  iTE
Empirical Model

The stochastic frontier production function of the
Cobb-Douglas type was specified for this study (Kalirajan
and Flinn, 1983; Dawson and Lingard, 1989; Bravo-Ureta
and Evenson, 1994). The model used is depicted in
Equation (3):
ln Yi  = bo + b1 ln X1i + b2 ln X2i + b3 ln X3i + b4 ln X4 i+ b5
           ln X5i + b6 ln X6i + b7 ln X7i + (vi - ui) .... (3)

Where, the subscript ‘i’, denotes the ith farmer in
the sample, and Yi  Output of rice (q per ha); bo......b7
Parameters to be estimated; X1= Quantity of seeds (kg
per ha); X2 = Human labour (human days per ha); X3 =
Machine labour (hr per ha); X4 = Quantity of fertilizers
used (kg per ha); and X6   = Information use index.
RESULTSAND DISCUSSION
Sources of agricultural information

The main sources of agricultural information services
to access the information among the farmers in the study
area were input dealers, agricultural extension officer,
progressive farmers, primary agricultural cooperative

society, television and newspaper. Nearly 70 per cent of
the farmers received information related to agricultural
operations from the input dealers and the agricultural
extension officers. The different sources of agricultural
information received by the sample farmers are given in
the Table 1.

About 47.5 per cent of the farmers received
information pertaining to credit and subsidy from the
Primary Agricultural Cooperative Society, Television
Newspaper and magazines were also major sources of
agricultural information which were accessed by 45 per
cent and 30 per cent of the farmers in the study area. It
was observed that eight per cent of the farmers received
information fromFarmer Producers’ Associations (FPA).
Further, it is interesting to note that none of the sample
farmers used mobile phone service to access information
on agricultural practices.
 Possession of ICT tools and its usage in agriculture

In order to fulfill their information needs, the rural
farmers’ community used only a few ICT tools to access
the agricultural information. The level of information

Table 1. Distribution of sample respondents based on
the information source for their agricultural perations
Category Percent
PACS 47.5
Progressive farmers 68.8
Input Dealers 71.9
TV & Radio 46.9
Mobile phone services 0
Agricultural Extension officer 71.3
Farmers Group Association 7.5
Newspaper and Magazines 37.5

Saravanakumar et al.: Determinants of agricultural information services and its impact on rice production in Tamil Nadu

access and its usage among the different households are
given in Table 2. About 97.5 per cent of the sample farmers
own a television, of which around 57 per cent of the
farmers regularly watch television programs related to
agriculture. In recent days each and every individual owns
a mobile phone and 74.37 per cent of the farmers own a
mobile phone, of which no one uses their mobile phone
to access any information related to agriculture. About
63 per cent of the respondents own a radio but only 36
per cent listen to radio programs related to agriculture.
Computer and related accessories have been possessed
by 3.75 per cent of the farmers, but it is used for off-
farm earnings. Around five per cent of the farmers have
internet services, of which, three farmers only used
internet for searching agriculture related information.
Assessment of Agricultural Information needs

The paddy farming is the major farming activity in
the study area over a long period. Hence the farmers’
require information on paddy production and marketing
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activities. The information needed by the farmers is given
in Table 3. The perusal of Table 3 shows that about 66.25
per cent of the farm households need information
pertaining to pest and disease management in rice. The
households also need information on good agricultural
practices (63.75 per cent), crop insurance and credit
availability (62.5 per cent) followed by input source, price
and its availability (61.87 per cent). Around 57.5 per cent
of the farm households require information on seed
selection and weather forecasts (38.75 per cent). The
households which require information regarding market
information were around 37.5 per cent. Since the demand
for information need is high among the households, it is
necessary to combine modern ICT tools with traditional
extension methods to support the farmers with relevant
information.

Table 3: Information need of sample household in paddy
production
Information Needs Percentage
Pest and Disease Management 66.25
Good Agricultural Practices 63.75
Crop Insurance and Credit Availability 62.5
Seed selection 57.5
Input source, Price and its Availability 61.87
Weather Forecasts 38.75
Marketing Practices and Market Price
Information

37.5

Table 2. Distribution of respondents with respect to
access and usage

(percent)
Item Possession Usage
Television 97.5 57
Mobile phone 74.4 0
Radio 63 36
Computer 3.8 3
Internet 5 1

used to receive the market information and intelligence
services, selection of seed-variety and availability of
critical inputs etc.  The willingness to pay for agricultural
information services through mobile phone across the
farm households is shown in the Table 4

It was observed that only 20 per cent of the farmers
were willing to pay for agricultural information and 55
per cent of the farmers were not willing to pay for
agricultural information. Because these farmers desire to
avail the information from the government sources at
free of cost. Remaining 25 per cent of the households
were unable to express their views regarding the willing
to pay for agricultural information. In traditional Indian
markets, commission agents and traders dominate the
supply chain and are the major price setters. Most farmers
are dependent on them for information. The increase in
mobile phone usage by farmers can reduce the information
search costs, thereby considerably lowering transaction
costs and enabling greater farmer participation in
commercial agriculture (de Silva and Ratnadiwakara,
2008).

In order to examine the amount the farmers are
willing to pay the Contingent Valuation Method (CVM)
was adopted and it is also called as payment card method
(Blaine et al., 2003). In this method, various levels of
payment were indicated ranging from `0 to `200 only in
irregular whole rupee increments and was used in the
calculation. Since most of the responses were zero
willingness to pay, appropriate lower bond mean value
calculation is not possible and hence the following method
is applied.

Table 4: Farme rs willingne s s to pay (WTP) for
information through mobile phone
Category No. of farmers Percentage
Farmers unwillingness to pay
for information

77 55

Farmers unable to express
their views

35 25

Farmers willingness to pay
for information

28 20Willingness to pay (WTP) for agricultural information
through mobile phone

In recent days, the mobile phones are playing a
very important role in fulfilling the information needs of
rural farmers. The agricultural information services in
India like IFFCO- Kisan Sanchar Limited (IKSL) and
Reuters Market Light (RML) are becoming popular in
recent days. These are  mobile based short message
services (SMS) or voice-message services which provide
a variety of agricultural information on crop-cultivation,
fertilizer use, plant-diseases and pest management,
market-prices, weather and government schemes. These
services provide awareness of information and increased
farm earnings. The mobile services in agriculture were

Since only 20 per cent of the farmers are willing to
pay for agricultural information through mobile phone
voice message service, of which 15.63 per cent of the
sample farmers willing to pay between `50 and `100 per
month, 28.12 per cent of the farmers willing to pay
between `30 and `50 per month, 12.5 per cent of the
farmers willing to pay from `20 to `30 per month, 6.25
per cent of the farmers willing to pay  from `10 to `20
per month and about 37.5 per cent of the farmers willing
to pay from `1 to `10 per month.  The average
willingness to pay for information on day’s weather, prices
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on a chosen commodity from a market and production
function relevant to rice, etc. for a message per day for a
month by a farmer was `29.22.
 Factors affecting willingness to pay

The amount the farmers willing to pay a month may
vary depending on the factors like need for the
information, cost and benefit of the information,
worthiness and reliability of the information and also the
individuals land holding size, off farm income, on farm
income etc. The probit model was used to examine the
factors affecting the willingness to pay and the results of
this model are given in Table 5.

The pseudo-R2 is 0.5612 which means that the
model and the variables explain 56 per cent of the variability
in the dependent variable. This also indicates that the
composition of variables in the study significantly
contribute to changes in the farmers willingness to pay
for agricultural information. The log- likelihood ratio shows
the power of the explanatory variables and goodness of
fit.

Age and land size of the farmers were significant at
one per cent level. The slope coefficient of age was
negative and significant. This suggests that the change in
the weighted log of the odds ratio of paying for agricultural
information decreases with a unit increase in weighted
age of the farmer. Taking the antilog of 0.03 gives
approximately 1.03, which means that for a unit increase
in age of the farmer the weighted odds in favour of paying
for agricultural information decreases by about 3 percent.
This could be primarily because when age of the farmers
increases, their farming experience also increases and
they tend to use their own experience in cultivation.

The land size had a positive relationship and its odds
ratio of 0.1688 suggests that the change in the weighted
log of the odds ratio of paying for agricultural information
increases with a unit increase in weighted land size of the
farmer. Taking the antilog of 0.1688 gives approximately
1.18, which means that for a unit increase in proportionate
land size the weighted odds in favour of paying for
agricultural information increase by 1.18 per cent or about
18 percent. This reveals that increase in the farm size

Table 5: Probit estimates for Willingness to pay for
agricultural information
Variable Odds-ratio z-ratio
Age -0.0310*** -3.271
Gender -0.2755 -0.543
Family Size -0.0306 -0.336
Experience 0.0524 0.755
Education 0.0125 0.838
Land Size 0.1688*** 2.986
Income 0.0087 0.449
***P<0.01 Log-likelihood ratio= -23475.12 Pseudo R2= 0.5610

would demand for more agricultural information to
achieve the desired income and hence the willingness to
pay for agricultural information increases with the farm
size.
 Measurement of Efficiency for rice production (MLE
Estimates)

The results of stochastic frontier analysis in Table 6
show that all the coefficients have the expected positive
signs. A high value of coefficient of  (0.9320) indicates
the presence of significant inefficiencies in the production
of rice crop. It shows that 93 per cent of differences
between the observed and maximum production frontier
outputs were due to the factors which were under
farmer’s control, and only seven per cent of it was due
to random factors outside the control. Thus, the one
sided- error ui dominated the symmetric error vi and the
short fall of realized productivity from the frontier was
largely due to technical inefficiency.

The coefficients of fertilizers and the information
use index obtained by MLE method were statistically
significant at ten per cent level indicating the role of
fertilizer and information use in determining the efficiency
of rice production. The quantity of fertilizer and
information use index was the dominating factors in
determining the rice production. The estimated values of
elasticities of the variables fertilizer, human labour and
machine labour indicated that one per cent increase in
the measure of these variables would raise the rice
production by 0.15, 0.89 and 0.11 per cent respectively.
The coefficients of Information Use Index (IUI) were
found to be positive and significant at one per cent level
which indicates increase in the level of IUI would increase
the rice production considerably. For instance, if the level
of IUI increases from 30 to 40 point scale, the rice yield
would be increased by 50 kg/ha. Therefore necessary
efforts should be taken to increase the existing level of
IUI to improve the rice production.

Table 6: Estimates of MLE parameters of Stochastic
Cobb-Douglas production frontier for rice production
Variables MLE estimates

Coefficients t-ratios
Intercept 0.2308*** 2.625
Seed Rate 0.0153 0.1816
Fertilizer 0.1515** 1.873
Human Labour 0.893 0.685
Machine Labour 0.105 1.257
Information Use Index 0.066*** 1.927
Variance
parameters

 0.381** 7.305
 0.932** 40.82

Log-likelihood function -67.77 -
No. of observations 160
***p<0.01, **p<0.05, *p<0.1

Saravanakumar et al.: Determinants of agricultural information services and its impact on rice production in Tamil Nadu
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CONCLUSIONS
This study attempts to assess the importance of

agricultural information and their impact on rice
production in Thiruvarur district of Tamil Nadu. Majority
of the farmers need agricultural information on various
aspects such as pest and disease management, good
agricultural practices, crop insurance, credit and
availability of inputs.  However, the required information
does not reach all the needy farmers on time.  Since most
of the farmers are in the habit of using mobile phones to
receive messages related to banking services, mobile
phones could be used as a common tool for disseminating
information to the rural farmers to reduce the gap in
technology transfer. Further, progressive farmers are
willing to pay for receiving agricultural information
through mobile phones. Since the agricultural information
being one of the major determinants of rice production,
it is suggested to develop appropriate policies to
disseminate the agricultural information through mobile
phones and other ICT tools to improve the production
efficiency, income and thereby the livelihoods of rice
farmers.
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ABSTRACT
Agricultural biomass has immense potential for power production in an Indian state like Punjab. A judicious use of
biomass energy could potentially play an important role in mitigating environmental impacts of non-renewable energy
sources particularly global warming and acid rain. But the availability of agricultural biomass is spatially scattered.
The spatial and temporal distribution of biomass potential from crop residues was studied at district level for calculating
total and surplus biomass using Geographical information system (GIS). The change in biomass intensity, cropping
intensity and percentage area under different crops over a period of time from 2001 to 2011 was also studied. The total
potential of biomass in Punjab was 54.54 million tones. The average biomass intensity in Punjab increases over the year
from 9.3 tonne per ha to 16.47 tonne per ha, the increase was due to increase in cropping intensity and also the change
in area and production of major contributors of biomass. The surplus biomass for energy generation was estimated at
district level and it was found that out of the total biomass potential, about 61.78 per cent of biomass (33.69 million tons)
was surplus for energy generation. The major contribution was from paddy straw (63.97 per cent) followed by wheat
straw (20.33 per cent), paddy husk (11.98 per cent), cotton sticks (2.4 per cent) and maize cobs (0.378 per cent). The
maize stalks were completely utilized and are not available as surplus. The percent area of paddy has increased from
58.31 to 67.96 per cent and wheat increased from 80.17 to 84.41 per cent from year 2001-02 to 2010-11. The decrease in
area under cotton was 100 per cent in Jalandhar over the decade followed by Moga (79.02 per cent) and Faridkot (58.45
per cent) districts. The area under sugarcane has been completely wiped in Bathinda, Moga, and Faridkot and Sangrur
districts over the decade whereas other districts Ferozepur, Muktsar and Amritsar have witnesses increase in area. The
cropping intensity increased linearly form 187.43 to 189.56 per cent in this decade. The estimated biomass intensity of
unused biomass for energy generation lies between 4.80 tonne per ha to 10.96 tonne/ha. On the basis of total availability
of biomass for power generation using GIS, spatial maps of biomass management for power generation of Punjab was also
developed.

Keywords
Biomass, biomass intensity, GIS, Punjab, surplus
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INTRODUCTION
Biomass – the fourth largest energy source after

coal, oil and natural gas. It is the largest and most
important renewable energy option at present and can
be used to produce different forms of energy. Biomass
can be classified into agri-crop and agro-industrial
processing residues. Agro crop residues, which remain
in the field after harvest, can be straw, stalk, sticks,
leaves, fibrous material etc. The technology of biomass
combustion based power generation is similar to coal

based thermal projects. Biomass based power generation
plays an important role in rural electrification. The high
versatility of biomass makes it best suited for a variety of
technologies. Also biomass is available in almost all
geographical locations. Converting biomass waste into
energy enhance agricultural productivity, benefitting
farmers by way of increased revenue out of residues,
community by way of reduced environmental
implications, national economy by reduced stress on
fossils fuels and promotion of high value activities in the
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rural area by providing gainful direct and indirect
employment. So generation of grid quality power from
biomass has been receiving attention of the world over
particularly in the last decade (Bhatnagar, 1986; Hussain
et al., 1998; Esterly et al, 1996; Groscurth et al., 2000;
Schneider et al., 2001, and Gustavsson, 1997).

Punjab is agriculture based state of north India. It
has a total land area of 5.36 million hectares and is
intensively cultivated for wheat and paddy. Along with
the main product of the crops, by products are also
produced, which are several times more that the main
product. These agricultural residues constitute a major
part of the total annual production of biomass and are
important sources of energy; both for domestic as well
as for industrial power or liquid fuel are strongly dependent
on the availability of low cost feedstock.

Punjab has made tremendous progress not only in
the agricultural sector but also in the industrial, transport
and household sectors. This has increased energy demand
significantly. The per capita electricity consumption has
increased from 158 KWH in 1970-71 to 1200.62 KWH
in 2010-11. Further increase in electricity consumption
is expected to continued growth of all economic and
domestic sectors. The Punjab state does not have its own
resources on conventional fuels such as coal, petroleum
products and hydel energy. The state has to depend on
neighboring states for these resources. Thus, the
development can be jeopardized by natural calamities not
within the control of the Punjab government and can
threaten the sustainability of economic development. But
the state has plenty of renewable energy sources, which
can be exploited to provide the sustainable energy.

Power generation based on biomass holds a
considerable poise in Punjab, which has huge biomass
resources from crop production system and agro
industries. The total biomass production in Punjab is
estimated to about 50 million tonnes. Major contribution
is of paddy followed by wheat, cotton, sugarcane and
maize. Paddy and wheat are the major contributors of
biomass, the calorific value of these residues vary around
10 to 18 MJ/Kg of their dry mass. Further, biomass is a
lingo cellulosic material having cellulose content of about
41.4 per cent, therefore it is suitable for energy production.
In spite of large scale modernization, the crop residues
are not being put into productive usage like energy
production. Rather almost 90 per cent of paddy straw
and 30 per cent of wheat straw, which comprise of more
than 50 per cent of the total crop residues, is burnt in the
field causing environmental pollution and health hazards.

As the biomass is scattered in nature and is location
specific, so spatial and temporal variability of biomass
should be taken into account. The temporal changes in

biomass availability are important for the location analysis
of power generation facility and collection centers.
Handling of spatial variability becomes easier using GIS
(Geographical Information System). The GIS is a very
useful tool to handle spatial database like road network,
spatial density of biomass production etc. Thus GIS
based tool can help in proper estimation of spatial
distributed biomass for its further utilization.

A need is now being felt by scientists, planners and
policy makers to find alternate and dependable energy
sources not only to sustain the present level of
development but also to accelerate its growth. Biomass
is one such energy resource that meets most of these
requirements. The state has plenty of renewable energy
sources, such as biomass, wind and solar energy, which
can be exploited to provide sustainable energy base for
socioeconomic development. The present study is
undertaken and planned to study spatial temporal variation
of agricultural biomass over the last decade in Punjab
and to develop a spatial maps of biomass management
which are further useful for power generation in Punjab.
MATERIAL AND METHODS
Selection of Biomass

All the major biomass producing crops grown in
Punjab were selected for the present study which includes
crops like wheat, paddy maize, cotton, sugarcane. Data
for distributed biomass sources regarding area,
production, net sown area and total cropped area district
wise for major crops grown (wheat, paddy, maize,
sugarcane and cotton) in Punjab from 2001-2011 have
been collected from Statistical Abstract of Punjab and
website www.indiastat.com for all crops for the years
2001-2002 to 2010-2011. Secondary data related to RPR
value (residue product ratio), moisture, density, lower
heating values etc. were collected from literature. The
data for newly formed districts was taken as same that
of their parent districts while comparing spatial and
temporal variations of biomass.
Assessment of total potential of biomass

          The theoretical biomass potential was the total
annual production of crop, industrial and other residues
in a region. This potential represents the total quantity of
agriculture residue in a region. This potential represents
the total quantity of agriculture residues generated in the
state and was calculated at the district level.

Total biomass theoretical potential Bth (tones of
residues /year) is calculated in equation given below:

Bth =             …(1)
Where,

(RPR) n = residue product ratio of crop/residue n on
dry mass basis
(Pr) n = production of crop n (tonnes
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(Pr) n = Area of crop n * Yield of crop n
N = Total no. of crops

Residue to Product Ratio
The residue to production ratio indicates how much

amount of residue was being generated per unit of main
product. For evaluation of the crop residue, the RPR
values are taken for each crop as shown in Table 1 (Kaur
et al., 2004).

that is, the main contributions has been taken from (Gajri
et al., 2002). It was observed that all the tops and leaves
of sugarcane and maize stalk have been used as animal
fodder so these were not considered as surplus (Kaur et
al., 2004). All available maize cobs and cotton stalks were
used to calculate the surplus biomass.
Spatial Distribution of Biomass

The digitized map of Punjab having district wise
boundaries was obtained from Punjab Remote Sensing
Center, Ludhiana and the same map was used for study.
The data regarding the percent area under different crops,
cropping intensity, biomass intensity for the years 2001-
02 to 2010-11 was transferred in the GIS data
management tools. Quantum GIS desktop 1.8.0 software
was used for this study. Deciding which GIS Application
to use is a question of how much money you can afford
and personal preference. The Quantum GIS Application,
also known as QGIS.
RESULTSAND DISSCUSSION
Total Production of Biomass in Punjab

The total production of biomass has been calculated
for the years 2001-02 to 2010-11 using the residue product
ratio for the major grown in Punjab. The total production
of biomass in Punjab varied from 43.29 million tonnes in
year 2001-02 to 54.54 million tonnes in 2010-11 (Table
3). Whereas in this time span the total cropped area of
Punjab changed from 7941 to 7882 (000’) ha and net
sown area changed from 4268 to 4158 (‘000’) ha. The
increase in biomass production over the years was due
to increase in cropping intensity, increase in production
of crops due to sowing of high yielding varieties and
technological advancement.

Table 3: Total biomass production in Punjab
Year Biomass Production

(million tonnes)
2001-02 43.290
2002-03 48.467
2003-04 50.155
2004-05 51.980
2005-06 50.822
2006-07 46.745
2007-08 54.133
2008-09 54.595
2009-10 56.136
2010-11 54.536

Table 1: Residue to product ratio for different crops
Crop residue Residue product ratio
Wheat straw 1.33
Paddy straw 1.5
Maize stalks 2.0
Maize cobs 2.0
Sugarcane tops leaves 0.295
Cotton sticks 2.755

Temporal Variation of Biomass Availability
The temporal variation in biomass available from

point and distributed sources has been estimated at district
level using RPR for the year 2001-2002 to 2010-2011 in
Punjab. Major crops wheat, paddy, maize, cotton and
sugarcane have been selected to study the temporal
variation as the area under these crops was more than 80
per cent and biomass contribution was more than 95 per
cent (Table 2). The change in biomass intensity,
percentage area under major crops and cropping intensity
over the years has been calculated at district level as under:

areasownNet
productionbiomassTotalhapertonnesensityBiomass )(int

100(%) 
areasownNet

cropunderAreacropunderArea

areasownNet
areacroppedTotalensityCropping (%)int

Table 2: Potential biomass from various crops in Punjab
in 2010-11
Crop Area under

crop
(‘000 ha)

Area
(%)

Biomass
(000 tonnes)

%
Biomass

Paddy 2826 57.1 28113.49 47.28
Wheat 3510 75.23 21907.76 40.45
Sugarcane 70 2.94 1118.328 8.51
Maize 133 3.48 1116.04 8.51
Cotton 483 12.54 853.06 1.1
Source: Anonýmous (2011) and Calculated using RPR

Assessment of surplus biomass
The total potential of surplus biomass from major

crops grown has been calculated at district level. The
relevant literature regarding the biomass utilization status
was referred. The surplus biomass from wheat and paddy,

Spatial Temporal Variation in Area under Major
Crops

The spatial and temporal variation in area under major
crop like wheat, paddy, cotton, sugarcane and maize in
Punjab has been studied district wise for the year 2001-
02 to 2010-11 as the biomass contribution of these crops
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was about 95.0 per cent. The average area under wheat
in Punjab increased linearly from 80.17 per cent in year
2001-02 to 84.42 per cent in year 2010-11 except for
small decrease during the year 2002-03 and a gradual
increase was seen from year 2006-07 to 2007-08 (Table
4). In case of paddy the percebtage area increased from
58.31 per cent to 67.96  per cent from year 2001-02 to
2010-11 except decrease in area has been noted during
year 2006-2007. Whereas in case of maize a linear trend
was observed from the year 2001-02 to 2010-11. The
area under maize decreased from 3.86 to 3.19 from year
2001-02 to 2010-11 (Table 4).

Sahib, there was no-change in the area under wheat. In
about 70 per cent of area of Punjab falls in the range -10
to 10 per cent. In the next five years (2006-07 to 2010-
11), the decrease in area under wheat more that 20 per
cent was not in any district. Maximum decrease was
observed in Muktsar i.e. 4.95 per cent. Whereas increase
in area in the range more than 10 per cent was in Roop
Nagar which was 14.04 per cent.  About 90 per cent of
area of Punjab falls in the range of 0  to 10 per cent,
mainly in the central Punjab. In the total ten years i.e.
from 2001-02 to 2010-11, Patiala has witnessed decrease
in area of 0.94 per cent. Only in two districts Roop Nagar
and SAS Nagar the increase in area was more than 20per
cent.
Shift in Area under Paddy

In the first five years (2001-02 to 2006-07), the
decrease in area under paddy was maximum in Mansa
i.e. 8.82 per cent. The increase in area under paddy in
the range greater than 20per cent was in three districts
with maximum increase in Roop Nagar (31.37 per cent),
SAS Nagar (31.37 per cent) followed by Faridkot (21.43
per cent). About 60 per cent area of Punjab falls in the
range of -10per cent to 10 per cent. Whereas between
10 to 20 per cent increase in area under paddy was
observed mainly in Amritsar, Tarn Taran, Jalandhar,
Nawanshehar and Moga districts. In the year 2006-07 to
2010-11), the decrease in area of 2.38per cent was
observed in the district Fatehgarh Sahib. Whereas the 4
districts come in this range Hoshiarpur (30.36 per cent),
SAS Nagar (27.59 per cent), Bathinda (22.99per cent)
and Mansa (25.81per cent) whose area under paddy
greater than 20per cent. An abrupt increase in area under
paddy was seen in Muktsar district i.e. 63.24 per cent.
In only one district i.e. Roop Nagar there was no change
in area under Paddy. In about 60 per cent area of Punjab,
where the shift in area under paddy was within -10 to 10
per cent. It was observed that increase in area under
paddy was observed in this time span. In the total ten
year’s i.e. from 2001-02 to 2010-11 maximum decrease
in area was observed in Patiala ( 6.77 per cent). Whereas
the increase in area in the range greater than 20 per cent
was in 8 districts with maximum increase in Muktsar
(70.77per cent) followed by Roop Nagar (47.08 per cent),
SAS Nagar (47.06 per cent) and Faridkot (44.29 per cent).
About 30 per cent area of Punjab falls in the range of -10
to 10per cent, mainly the central region. The increase in
area under paddy in the range 10 to 20 per cent was in 6
districts namely Amritsar, Tarn Taran, Kapurthala,
Ferozepur, Moga and Mansa district. As the paddy was
the major contribution of biomass, the increase in area
under this crop was increasing our biomass production.
Shift in area under Cotton

Table 4: Area under different crops of Punjab since 2001
(Per cent)

Year Rice Wheat Maize Cotton Sugarcane
2000-01 61.28 79.84 3.66 11.13 2.84
2001-02 58.31 80.17 3.86 14.21 3.33
2002-03 59.89 79.90 3.62 10.65 3.64
2003-04 62.22 81.98 3.66 10.64 2.92
2004-05 63.00 82.88 3.66 12.11 2.04
2005-06 63.35 83.16 3.54 13.35 2.01
2006-07 60.25 82.86 3.68 14.50 2.36
2007-08 63.44 84.78 3.71 14.68 2.67
2008-09 65.57 84.53 3.62 12.63 1.94
2009-10 67.38 84.7 3.34 12.25 1.44
2010-11 67.96 84.41 3.19 11.61 1.68

In the case of sugarcane wide variation in the area
has been observed. The area under sugarcane decreased
from 3.33 per cent in year 2001-02 to 1.68 per cent in
year 2010-11. Similarly in case of cotton the trend was
non-linear the area decreased from 14.21 per cent in 2001-
02 to 11.61 per cent in year 2010-11. Maximum area
under cotton is 14.68 per cent during year 2007-08 and
minimum in 2003-04 (10.64 per cent) (Table 4). The
spatial variation of shift in area of all these crops district
wise been discussed as under for five year and ten year
interval period.
Shift in area under wheat

Since 2001-02 there was increase in area under
wheat. In major parts of Punjab, that is, in central and
western plain region, the area under wheat was greater
than 60 per cent it ranged between 50 to 75 per cent area
under wheat mainly in cotton and maize belt. In the first
five years (2001-02 to 2006-07), in four districts namely
Jalandhar, Kapurthala, Patiala and Mansa the decrease in
area under wheat was observed, with maximum decrease
in Patiala district (7.92 per cent) whereas maximum
increase in area under wheat greater than 20 per cent
was in Roop Nagar and SAS Nagar (21.59 per cent).

In only two districts namely,Ludhiana and Fatehgarh
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The decrease in area under Cotton was observed
since 2001-02. The decrease in area under cotton in the
range greater than 20 per cent in first five years was
observed in 2 districts namely with maximum decrease
in Jalandhar (100 per cent) followed by Moga(51.05 per
cent) and Faridkot (19.67 per cent). There was no district
where the area had increased in area in the range greater
than 20per cent. The increase in area under cotton in the
range 10 to 20per cent was seen in 2 districts namely
Ludhiana and Patiala.  It was noted that in about 60per
cent area of Punjab the decrease in area under cotton
was between 0 to 10per cent. The shift in area under
cotton in years 2006-07 to 2010-11, it was noted that the
maximum increase in area under cotton was observed in
Barnala (11.11per cent). The decrease in area under cotton
in the range greater than 20 per cent was noted in 7
districts mainly in cotton belt with maximum decrease
(57.14 per cent) in Moga followed by 50 per cent in
Ludhiana and Tarn Taran districts. The decrease in the
range between 10 to 20 per cent was not observed in any
district. The shift in area under cotton in 10 years i.e.
from 2001-02 to 2010-11 it was noted that the increase
in area under cotton in the range greater that 10per cent
was only in one district i.e. Patiala (11.11 per cent). The
decrease in area in the range 0 to 20 per cent was observed
in three districts namely Mansa (4.56 per cent), Bathinda
and Ferozepur (18.94 per cent). More than 20per cent
decrease in area under cotton was observed in the other
parts of cotton belt with maximum decrease at Jalandhar
(100 per cent) followed by Moga (79.02 per cent), and
Faridkot (58.45 per cent).
Shift in Area under Sugarcane

Sugarcane was grown in almost whole Punjab
except few districts in cotton belt. In the major part of
Punjab the area under sugarcane was between 0 to 5 per
cent for all the years. In the years 2001-02 to 2006-07
the decrease in area under sugarcane in the range greater
than 20 per cent was in 18 out of 20 districts with
maximum decrease in Bathinda (100 per cent) and Moga
(100 per cent) followed by Muktsar  (80 per cent),
Ferozepur (77.78 per cent), Ludhiana (75 per cent), and
Faridkot (75 per cent), respectively. The increase in area
under Sugarcane between range 10 to 20 per cent was
observed in Gurdaspur (8.70 per cent) and Hoshiarpur
(14.29 per cent). In the next five years (2006-07 to 2010-
11), the decrease in area under sugarcane in the range
10-20per cent was observed in one district i.e. in
Gurdaspur (16 per cent). There was no district which
shows increase in area. The decrease in area under
sugarcane in the range greater than 20 per cent was
observed in 12 districts with maximum decrease in Tarn
Taran(100 per cent) and Faridkot (100 per cent)  followed
by Roop Nagar (50 per cent), Ferozepur (50 per cent),

SAS Nagar (50 per cent) and Amritsar (40per cent). In 7
districts i.e. Ludhiana, Moga, Muktsar, Bathinda, Barnala,
Patiala, Mansa which show no-change in area under
sugarcane. The shift in area under sugarcane in 10 years
i.e. from 2001-02 to 2010-11, the decrease in area in the
range greater than 5 per cent was observed in only one
district  Gurdaspur (8.70 per cent). The decrease in area
greater than 20 per cent covers 15 districts with
maximum decrease in Bathinda, Moga, Faridkot and
Sangrur i.e. 100per cent. Other districts which witnesses
increase in area were Ferozepur (88 per cent), Muktsar
(80 per cent), and  Amritsar and (70 per cent) respectively.
About 90 per cent of area of Punjab is falls in the range
greater than 20per cent.
Shift in Area under Maize

The decrease in area under maize in the range greater
than 20per cent was noted in 7 districts with maximum
decrease in Ludhiana followed by Patiala and Amritsar,
that is, 60, 60,  and 50 per cent respectively. Major part
of state about 80 per cent area lies in the range of -2 to
+2 per cent. Shift in area under maize mainly scattered in
the whole Punjab except for parts of Hoshiarpur,
Roopnagar, and Patiala districts. In the year 2006-07 to
2010-11 the increase in area under maize in the range
greater than 5 per cent was not observed in any of the
districts. The decrease in area under maize in the range
greater than 20 per cent was noted in 6 districts with
maximum decrease in Patiala followed by Amritsar and
Kapurthala i.e. (50 per cent), (50 per cent), and (33.30per
cent), whereas decrease in area in the range 2 to 20per
cent there were 2 districts Gurdaspur and Hoshiarpur. In
more than 80 percent of area of the; Punjab state the
shift in area under maize was between ranges -2 to 2 per
cent. In the time span of 10 years (2001-02 to 2010-11),
the decrease in area under Maize in the range greater
than 5 per cent was noted in 1 district i.e. Hoshiarpur.
The maximum decrease was in Patiala followed by
Ludhiana i.e. (80 per cent) and (6 0 per cent). The increase
in area under maize in the range greater than 2 per cent
was not observed. In major parts of Punjab i.e. more
than 75 percent area lies in the range -2 to 2 per cent,
scattered in whole Punjab except for Gurdaspur and
Hoshiarpur districts. It was observed that, since 2001
there was a decrease in area under maize.
Cropping Intensity

The cropping intensity increases from 187.43 per
cent in 2001-02 189.56per cent in year 2010-11 in Punjab.
But the increase was sharp during the year 2006 to 07-
08 to 2007-08 when cropping intensity increased from
188.3per cent to 191.27 per cent (Table 3). The increase
in cropping Intensity was due to sowing of new short
duration varieties and farmers are sowing about two crops
in a year.
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In the year 2001-02 the percent cropping intensity
in the lower range, which was less than 180 was only in
five districts, Hoshiarpur, Gurdaspur, Jalandhar,
Nawanshehar, Roop Nagar, between 180 to 190 per cent,
rests of districts fall, namely Amritsar, Fatehgarh Sahib,
Faridkot, Bathinda and Mansa. In the major parts of
Punjab (more than 70 per cent) are in the range greater
than 190 per cent with maximum at Ludhiana (198.36).
In the year 2006-07 in the lower range which accounted
for less than 180 percent was in three districts Hoshiarpur,
Gurdaspur and Jalandhar between 180 to 190 percent
was observed in 7 districts in Taran Tarn, SBS Nagar.
Roop Nagar, Ferozepur, Fatehgarh Sahib, Bathinda and
Mansa. In more than 80 percent are of Punjab, cropping
intensity range was greater than 190 per cent. It was
observed that in the five years, increase in area towards
higher cropping intensity range i.e. greater than 190per
cent was observed with maximum increase at Kapurthala
(202.21 percent) followed by Faridkot (198.44 percent).

Similarly in the year 2010-11, increase in cropping
intensity was observed. There were only 4 districts where
the cropping intensity was less than 180 per cent mainly
in Hoshiarpur, Gurdaspur, Jalandhar, SAS Nagar with min
at SAS Nagar (162.82 per cent). In more than 85 percent
area, the cropping intensity was greater than 180 per cent
and increase in cropping intensity with higher percent
greater than 190 per cent was observed with time.

was observed only in 7 districts namely Gurdaspur, Tarn
Taran, Jalandhar, Kapurthala, Muktsar, Fatehgarh Sahib
and Sangrur with maximum decrease in Fatehgarh Sahib
i.e. 3.11 per cent. Whereas in the range less than 10 per
cent, there were 13 districts with maximum increase at
Barnala followed by Ludhiana i.e. 8.75 per cent and 4.65
per cent respectively. Whereas the majority of central
Punjab was line in the range of -10 to 10 per cent. The
shift in cropping intensity in 10 year running from 2001-
02 to 2010-11 the decrease in cropping intensity in the
range less than 10 per cent was noted in 5 districts, with
maximum decrease in Fatehgarh Sahib with 2.66 per cent
respectively. The increase in cropping intensity in the range
less than 10per cent was observed in 15 districts with
maximum increase in Nawanshehar (8.88 percent) and
in other parts of Punjab about 90 percent of area line in
the range -10 to 10 per cent. It was observed that with
time, increase in cropping intensity was seen.
Total Biomass Potential in Punjab

The total potential of biomass in Punjab was 54.54
million tonnes; the biomass intensity varied between 9.33
tonnes per ha to 16.47 tonnes per ha. The biomass
intensity was low which was less than 11 tonnes per ha
only in 3 districts Ferozepur, Bathinda, and SAS Nagar.
The biomass intensity was low to medium, between 11-
14 tonnes per ha in the other parts of cotton belt and the
maize belt, in sub-mountainous undulation plan region.
The biomass intensity was high in Barnala (16.11 tonnes
per ha).
Spatial and Temporal Variation in Biomass Intensity

Average biomass intensity in Punjab increased from
8.69 t per ha in 2001-02 to 10.47 t per ha during year
2009-10 except gradual increase during the year 2009-
10 (Table 6). The increase in biomass intensity over the
years was due to increase in cropping intensity and also
the change in area and production of major contributors
of biomass.

In the year 2001-02 it was observed that biomass
intensity was lower i.e. less than 8 tonne/ha was observed
in only 2 districts Mansa and Bathinda. In about 50 percent
area of Punjab lies in the range 8 tonnes per ha to 12tonne/
ha. Biomass Intensity was higher i.e. greater than 12
tonne/ha only in two districts Fatehgarh Sahib and
Ludhiana.

In the year 2006-07, it was low which was less
than 8 tonnes per ha in SAS Nagar. Between 8 to 12
tonnes per ha was observed in about 50 per cent. The
major parts of state lies in the range 12 to 14 tonnes per
ha, it was greater than 14 tonne per ha in three districts
namely Sangrur, Patiala, and Barnala, Moga and Fatehgarh
Sahib.

In the year 2010-11 it was observed that biomass

Table 5: Cropping intensity in Punjab
(Per cent)

Year Cropping intensity

2000-01 187.43
2001-02 185.27
2002-03 188.16
2003-04 188.85
2004-05 188.68
2005-06 188.30
2006-07 191.27
2007-08 189.69
2008-09 189.69
2009-10 189.56

Temporal Variation in cropping intensity
In the year 2001-02 to 2006-07 the decrease in

cropping intensity in the range greater than 20 per cent
was not noticed in any district. Similarly the increase in
cropping intensity in the range greater than 20 per cent
was also not noticed in any district. Maximum increase
in cropping intensity was observed in Nawanshehar i.e.
(8.14 per cent). In more than 90 per cent area line in the
range of -10 to 10 per cent. In the next five year in the
range less than 10per cent decrease in cropping intensity
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intensity was lower i.e. between 9 to 11 tonnes per ha
mainly in SAS Nagar, Bathinda, and in Ferozepur. In about
40 percent area of Punjab lies in the range 11 tonne /ha to
14 tonne/ha. It was between 14 to 17 tonnes per ha in
Sangrur, Patiala, Ludhiana, Fatehgarh Sahib, Barnala, SAS
Nagar, Kapurthala, Faridkot, Muktsar and Moga.
Shift in Biomass Intensity

It was observed that in year 2001-02 to 2006-07
biomass intensity increase in the range greater than 20
per cent was only in eight district with maximum increase
in Sangrur (35.49 per cent), mainly due to increase in
cropping intensity although there was not a major shift in
the area’s under major crops.

Increase in biomass intensity less than 20 per cent
was observed in Muktsar, Fatehgarh Sahib, Kapurthala,
Jalandhar, and Gurdaspur. In the next five years (2006-
07 to 2010-11), the increase in biomass intensity in the
range greater in than 20 per cent was seen in 2 districts
Muktsar and SAS Nagar with maximum increase in SAS
Nagar i.e. 23.41 per cent. The increase in biomass
intensity was due to increase in cropping intensity and
shift in area under paddy. The decrease in biomass
intensity was observed in Amritsar, SBS Nagar and Patiala,
with maximum in Patiala i.e. 3.33per cent. In about 55
percent of area the increase in biomass intensity was
between 0 to 10 per cent. Whereas in 10 year span running
from 2001-02 to 2010-11, it was seen that the increase
in Biomass Intensity greater than range of 20 per cent
was observed in 9 districts with maximum increase in
Mansa (54.1 per cent). About 20 percent of increase in
biomass intensity in the range greater 0 to 20per cent
was observed because area under major crops has been
decreased; it might be shifted towards vegetables and
other crops.
Unused biomass (surplus) for energy generation

The total available biomass for energy generation
was shown in Table 7. Out of the total 54.5289 million
tones 33.6895 million tonnes of biomass was available
for power generation (61.78 per cent) of the total biomass

was unused. The unused biomass contribution was
maximum from paddy straw (63.97 per cent) followed
by wheat straw (20.33 per cent), cotton sticks (2.4 per
cent) and maize cobs (0.378 per cent). It was observed
that from other minor crops, the biomass contribution
was less than 2 per cent. Spatial distribution of district
wise unused biomass intensity was shown in Figure I.
The unused biomass intensity for energy generation lies
between 4.80 tonnes per ha to 10.96 tonne per ha. It
was observed that biomass intensity was lower i.e.
between 4 to 6 tonnes per ha in Hoshiarpur and SAS
Nagar. Biomass intensity was low to medium (6 to 8
tonnes per ha) in 9 districts mainly in Amritsar, Gurdaspur
and Kapurthala. It was between 9 to 11 tonnes per ha in
8 districts mainly in Sangrur, Patiala, Barnala, Ludhiana,

Table 6: Biomass intensity
(t per ha)

Year Biomass Intensity
2000-01 10.78
2001-02 8.69
2002-03 9.27
2003-04 12.00
2004-05 9.59
2005-06 9.78
2006-07 10.28
2007-08 10.36
2008-09 13.46
2009-10 10.47 Figure I: Unused biomass intensity (t/ha) from major crops

Table 7: Unused biomass from different crops, 2010-11
Crop Residue Total

residue
million
tonnes

Availability
as a fuel

and waste
%*

Total available
residue million

tonnes

Paddy Straw 23.865 90.31 21.55
Husk 4.248 95 4.03

Wheat Straw 21.9077 31.26 6.84
Sugarcane Tops and

Leaves
1.1183 Nil Nil

Bagasse 1.1183 2.5 0.02
Maize Stalk 0.982 Nil Nil

Cobs 0.134 95 0.12
Cotton Sticks 0.853 95 0.81035

Sharma:Decadal change analysis of biomass intensity and estimating surplus agricultural biomass using GIS in Punjab
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Fatehgarh Sahib, Moga and Ferozepur.
CONCLUSIONS

The total production of biomass in Punjab varied
from 43.29 million tonnes in year 2001-02 to 54.54 million
tonnes in year 2010-11. The increase in biomass
production over the years was due sowing of high yielding
varieties and technological advancement despite the
decrease in cropped area. The average area under wheat
in Punjab increased linearly form 80.17 per cent in year
2001-02 to 84.41 per cent in year 2010-11. In the case
of paddy the percent area increased from 58.31 to 67.96
per cent from year 2001-02 to 2010-11 respectively. The
area under maize decreased from 3.86 to 3.19 per cent
from year 2001-02 to 2010-11. The area under sugarcane
decreased from 3.33 per cent in year 2001-02 to 1.68
per cent in year 2010-11. Similarly, in case of cotton the
trend was non-linear. The area decreased from 14.21 per
cent in 2001-02 to 11.61 per cent in year 2010-11.
Maximum area under cotton is 14.68 per cent during
year 2007-08 and minimum in 2003-04 (10.64 per cent).
More than 10 per cent decrease in area under cotton was
observed in 7 districts with maximum decrease at Moga
followed by Ludhiana and Taran Tarn, that is 57.14 per
cent and 50 and 50 per cent, respectively. The cotton
area has been completely wiped in Jalandhar over the
decade followed by decrease in Moga (79.02 per cent)
and Faridkot (58.45 per cent) districts. The area under
sugarcane has been completely wiped in Bathinda, Moga,
Faridkot and Sangrur districts over the decade and other
districts which witnesses increase in area were Ferozepur,
Muktsar and Amritsar estimated to be 88, 80, and 70 per
cent, respectively. Over the decade, the maximum
decrease in area under Maize was in Patiala followed by
Ludhiana (80 per cent) and (60 per cent). In major parts
of Punjab i.e. more than 75 percent area lies in the range
-2 to 2 per cent, scattered in whole Punjab except for
Gurdaspur and Hoshiarpur districts. The surplus biomass
for energy generation was estimated at district level and
it was found that out of the total biomass potential about
61.78 per cent of biomass (33.69 million tons) was
surplus for energy generation. The major contribution
was from paddy straw (63.97 per cent) followed by wheat
straw (20.33 per cent), paddy husk (11.98 per cent),
cotton sticks (2.4 per cent) and maize cobs (0.378 per
cent). The maize stalks were completely utilized and are
not available as surplus. The biomass intensity of unused
biomass for energy generation lies between 4.80 tonne/
ha to 10.96 tonne per ha. The unused biomass intensity

was lower in Hoshiarpur and SAS Nagar (4-6 tonne per
ha), low to medium in 9 districts mainly in Amritsar,
Gurdaspur and Kapurthala (6-8 tonne per ha) and on
higher side in 8 districts mainly in Sangrur, Patiala, Barnala,
Ludhiana, Fatehgarh Sahib, Moga and Ferozepur (9-11
tonne per ha). On the basis of total availability of biomass
for power generation using GIS, spatial maps of biomass
management for power generation of Punjab were also
developed.
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ABSTRACT
The present study entitled “Awareness about effects of climate change on water resources and its solution” was conducted
in Punjab. A sample of 40 respondents was interviewed. The results indicated that majority of the respondents were small
farmers (1-2 ha), young, matriculates, belonged to general category, had family size of 5-7 members. Majority of the
respondents were aware that increase in temperature (82.5 percent), shifting of season (72.5percent) and variation in
rainfall (70 percent) were the changes in climate. The study further analyzed that most of the respondents were aware
about the effects of increase in temperature, heavy rainfall and little rainfall on water resources. Therefore they suggested
area under paddy should be reduced (70 percent) and crop diversification (52.5 percent) should be adopted to save
water. The paper further discusses the recommended water saving technologies at farm level.
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INTRODUCTION
Punjab having geographical area of about 5036

thousand hectares is divided into 22 districts with 146
blocks and is predominantly an agrarian state. About 85
per cent of the state’s area is cultivated with cropping
intensity of more than 184 per cent. About 99 per cent
of the net cultivated area is irrigated through canals and
tubewells (Anonymous, 2016). The agriculture in the
state is therefore dependent on heavy requirement of
water. The advent and rapid spread of energized pumping
technologies in Punjab have enabled speedy ground water
development. As a result, in many parts of India especially
Punjab, ground water resource base and socio economic
and environmental systems dependent on it are under
threat due to unsound water management strategies.
Punjab state is one such region which once being the
centre stage of ‘Green Revolution’ era of seventies and
eighties now face the serious challenges. Being easily
accessible and a reliable source of irrigation (both from

quality and quantity point of view), ground water
development and its use constituted a key strategy in
agriculture and in achieving the goals of self sufficiency
in food grain production. Expansion of irrigation led to
significant shift in cropping pattern- rice followed by
wheat emerged as a major cropping sequence in the region.

During the period 1971-2001, the average
productivity of rice has increased from 1.8 to 3.2 t ha-1

and that of wheat from 2.2 to 4.3 t ha-1. Irrigated area
has increased from 71 to 95 percent and the cropping
intensity has increased from 104 to 184 percent. While
the past strategies have paid off in terms of realizing goals
of increased production, there are increasing and serious
concerns that these strategies have led to unplanned and
indiscriminate use of water as a resource which is a threat
to sustaining agriculture and food security of the region.
The dropping water levels are largely attributed to
unsustainable consumption of groundwater for irrigation
and other uses along with increased runoff and/or evapo-
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transpiration, which climate change may further
exacerbate. Thus, it becomes imperative to use this
resource judiciously and efficiently to sustain agricultural
production to meet the food and fibre needs of future
population. But shrinking water resources threaten the
sustenance of present level of agricultural production.
This calls for rational and efficient use of water resources.

According to Water Policy and Action Plan 2020,
the proper management of our limited water resources
will be essential to ensure food security for our growing
population and to eliminate poverty. It will be essential to
avoid the growing conflicts and the possibility of social
unrest in the country in future due to water scarcity
(Kathpalia and Kapoor, 2002). To minimize the negative
impacts of the overuse and misuse of water and to ensure
optimal use of water resources in removing poverty and
achieving economic and human development, there is a
need to develop water management strategies for
sustainable agriculture. The present study was undertaken
with the objective to study the awareness about the effects
of climate change on water resources and its solutions
thereof.
MATERIALSAND METHODS

The study was conducted in Punjab State. The village
Talwandi Khurd from Malwa region was selected
randomly. A sample of 40 farmers and farm women, 20
each were selected to study their awareness about effects
of climate change on water resources and its solution.
The data were collected with the help of interview schedule
and analyzed with the statistical tools like frequency,
percentages, mean score and rank.
RESULTSAND DISCUSSION

The comprehensive information about traits of the
respondents pertaining to age, education, caste, family
type, family size and family income are presented in Table
1. The probe into data revealed that majority of the
respondents (67.5 percent) belonged to the young age
group (25-41 years) while 17.5 per cent belonged to the
middle age group (42-58 years). Only 15 per cent
respondents were old (59-75 years).

The data presented in Table1 reported that about
half of the respondents (47.5 percent) were literate having
educational qualification up to Matric whereas twenty
five per cent respondents were secondary educated.Caste
refers to a social category whose members are assigned
permanent status within a given social hierarchy. It was
categorised into three categories i.e. General, Scheduled
caste (SC) and Backward class (BC). Regarding caste,
majority of the respondents (95 percent) belonged to
general category while 5 per cent belonged to backward
class.

An overview of the family type revealed that majority
(75 percent) of the respondents belonged to joint family

whereas 25 per cent of the respondents belonged to
nuclear family. It is attributed to the fact that joint family
is not losing its importance in rural areas and people are
more likely to live jointly. As regards as family size,
majority of the respondents (47.5 percent) had a family
size of 5-7 members while 27.5 per cent had a family
size of 8-10 members.

The data in Table 1 further indicated that forty per

Table 1 : Socio-pe rs onal characte ris tics of the
respondents
Particulars Male n1=20 Female n2=20 Total N=40
Age (years)
Young (25-41) 60.00 75.00 67.50
Middle (42-58) 20.00 15.00 17.50
Old (59-75) 20.00 10.00 15.00
Education
Illiterate 10.00 5.00
Matric 50.00 45.00 47.50
Secondary 10.00 40.00 25.00
Graduates 20.00 5.00 12.50
Post- Graduates 5.00 - 2.50
Diploma in GNM 15.00 - 7.50
Caste
General 95.00 95.00 95.00
Backward Caste 5.00 5.00 5.00
Family type
Nuclear 20.00 30.00 25.00
Joint 80.00 70.00 75.00
Family size (members)
Small (1-4) 20.00 30.00 25.00
 Medium (5-7) 50.00 45.00 47.50
 Large (8-10) 30.00 25.00 27.50
Operational Land holding (Acres)
Land owned
Marginal (less than
1 ha)

10.00 45.00 27.50

Small (1-2 ha) 45.00 35.00 40.00
Semi-medium (2-4
ha)

45.00 20.00 32.50

Land Leased in
22 ha 5.00 2.50
18 ha 5.00 2.50
Number of tubewells
One 10.00 55.00 32.50
Two 25.00 35.00 30.00
Three 10.00 10.00 10.00
Five 5.00 2.50
Location of tube well in your farm
In the centre of
farm

65.00 15.00 40.00

At one corner 25.00 55.00 40.00
Any other location
in the field

10.00 30.00 20.00
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cent were small farmers having operational land holding
of 1-2 ha while 32.5 per cent farmers were having
operational land owned in the range of 2-4 ha.

Regarding number of tubewell, 32.5 per cent
respondents had one tubewells at their farm while 30 per
cent of the respondents had two tubewells at their farm.
A small percentage of the respondents (2.5) had five
tubewells at their farm.

A further look at Table 1 indicated that as many as
forty per cent of the respondents reported that tubewells
were located in the centre of the farm and at one corner
in the field respectively.

The data in Table 2  revealed that most of the farmers
‘always’ read newspapers (1.8) whereas majority of the
farm women watched Television (1.75) for acquiring
scientific information.  It was further revealed that rarely
any farmer or farm women read any agriculture related
magazines.

Sharma et al.: Awareness about effects of climate change on water resources and its solution

The perusal of data in Table 5 showed that majority
of respondents (92.5 percent) were aware that paddy
cultivation was major reason responsible for climate
change while 82.5 per cent respondents were aware that
burning of paddy straw was responsible for climate
change. The other reasons were increased use of
generators (47.5 percent), industrialization (20 percent),
more use of pesticides (17.5 percent) and deforestation
(12.5 percent).

Table 2: Distribution of respondents according to sources
of information for acquiring scientific information
Mass media Male Female

Mean score Rank Mean score Rank
Television 1.3 II 1.75 I
News paper 1.8 I 0.9 II
Progressive farming 0.05 V - -
Changi kheti 0.05 V - -
Modem kheti 0.05 V - -
Sada Pind 0.1 III 0.05 III
Punjab Corporation 0.1 III 0.05 I

Table 3:  Distribution of respondents according to their
frequency of contact with extension officials
Source Always Sometimes Never

Male
n1=20

Female
n2=20

Male
n1=20

Female
n2=20

Male
n1=20

Female
n2=20

Extension specialists of
KVKs

- - 10.00 - 90.00 100.00

Extension officer of
private pesticide company

- - 5.00 - 95.00 100.00

Kisan Melas 15.00 - 40.00 10.00 45.00 90.00

Table 4: Dis tribution of respondents according to
awareness about change in climate
Changes in
climate

Male n1= 20 Female n2=20 Total N=40

Increase in
temperature

75 90 82.5

Variation in
rainfall

50 90 70

Shifting of
season

70 75 72.5

Same trend was also seen in contacting with
extension officials. They rarely contacted them. Only 10
per cent farmers sometimes contacted extension
specialists of KVKs. The perusal of data in Table 3 showed
that only 15 per cent of the farmers always visited Kisan
Melas whereas 40 per cent farmers and 20 per cent farm
women sometimes visited Kisan Mela.

The data in Table 4 indicated that almost all the
respondents (99.5 percent) were aware about the changes
in climate. They reported that increase in temperature
(82.5 percent), shifting of season (72.5 percent) and
variation in rainfall (70 percent) were the changes in
climate.

The data in Table 6 revealed that a large majority
(97.5 percent) were aware that water table is depleting
as well as 57.5 per cent were aware that number of
tubewells were increasing as effects of climate change
on water resources.

A scrutiny of the data in Table 7 indicated that most
of the respondents (92.5 percent) were aware that increase
in temperature declined the yield of crop and at the same
time 87.5 per cent respondents reported that it affected
growing and flowering stages of crop.

Table 5: Dis tribution of re spondents according to
awareness about reasons of climate change
Reasons Male

n1= 20
Female
n2=20

Total
N=40

Paddy
cultivation

95.00 90.00 92.50

Burning of
paddy straw

90.00 75.00 82.50

Increased use of
generators

60.00 35.00 47.50

Industrialization 40.00 - 20.00
More use of
pesticides

35.00 - 17.50

Deforestation 25.00 - 12.50

Table 6: Dis tribution of re sponde nts according to
awareness about effect of climate change on water
resources
Effects on water
resources

Male
n1= 20

Female
 n2=20

Total
N=40

Water table
depletion

100.00 95.00 97.50

Increase in number
of tubewells

90.00 25.00 57.50
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more area under paddy cultivation  while eighty per cent
respondents were aware that sticking to rice-wheat
rotation were the factors responsible for depletion of
water. Half of the respondents were aware that more
utilization of water for domestic use was responsible for
water depletion in Punjab.

Suggestions to save water resources from depletion
were placed in Table 11. The data revealed that majority
of the respondents (70 percent) suggested that area under
paddy should be reduced while 52.5 per cent suggested
that crop diversification should be adopted to save water.
However half of the respondents suggested that
government should fix minimum support price for other
crops also so that area under other crops could be
increased. It is further depicted from data that majority
of the respondents (72.5 percent) suggested that wastage
of water for domestic purposes like bathing, cooking,
washing, cleaning etc should be avoided whereas 45 per
cent respondents suggested that leakage of running taps
should be checked at proper interval.
Water Management Technologies to Mitigate the
Effects of Climate Change

The perusal of data suggested that respondents were
aware about the effects of climate change on water
resources but they lacked knowledge about water
management technologies. Keeping in view, one of the
suggestions of the respondents that efforts should be made
to create awareness about water saving technologies (60
percent). Following are the recommended water
management technologies for sustainable agriculture:
o Laser land leveler is used for leveling the land. This

saves 30 percent water and once leveled, the land
does not require any major work for about 4 years
(Kaushal et al., 2008).

Table 8: Dis tribution of respondents according to
awareness about effect of heavy rainfall
Effect of heavy rainfall Male

n1= 20
Female
n2=20

Total
 N=40

Standing crops 95.00 90.00 95.00
Increases the  problem of
diseases and insects

90.00 85.00 87.50

Decreases yield of crop 95.00 90.00 92.50
Overly wet weather causes
harmful fungus growth

100.00 95.00 97.50

Delay sowing 10.00 - 5.00
Destruction of houses 5.00 - 2.50

Table 9: Dis tribution of respondents according to
awareness about effect of little rainfall
Effect of little rainfall Male

 n1= 20
Female
n2=20

Total
 N=40

Hits the sowing of crops 100.00 80.00 90.00
Drought kills crops and
increase erosion

95.00 15.00 55.00

Increases the  input cost
for farmers

95.00 30.00 62.50

Puts pressure on
depleting water table

95.00 50.00 72.50

Hurts crop output 100.00 15.00 57.50
Occurrence of diseases 10.00 - 5.00

Table 10: Distribution of respondents according to
awareness about factors responsible for depletion of
water
Factors Male

n1= 20
Female
n2=20

Total
N=40

More area under
paddy cultivation

100.00 80.00 90.00

Over irrigation of crop 50.00 15.00 32.50
Wrong practices of
irrigation

25.00 10.00 17.50

Early transplanting of
paddy

25.00 10.00 17.50

Stick to rice-wheat
rotation only

95.00 65.00 80.00

Increase in number of
tubewells

50.00 10.00 30.00

Declining trend of
rainfall

60.00 10.00 35.00

More utilization of
water for domestic use

25.00 75.00 50.00

It can also be noted from Table 8 that more than
ninty per cent were aware that heavy rainfall caused
harmful fungus growth (97.5 percent), standing crops
(95 percent) and decreased yield of crop (92.5 percent)
however the problem of diseases and insects were
reported by 87.5 per cent respondents.

Data exhibited in Table 9 showed that most of the
respondents (90 percent) were aware that little rainfall
hit the sowing of crops while 72.5 per cent respondents
were aware that little rainfall put pressure on depleting
water table. The awareness about other effects of little
rainfall were input cost for farmers increased (62.5
percent), crop output hurt (57.5 percent) and crops
damaged and erosion increased (55 percent).

Table 7: Dis tribution of re spondents according to
awareness about effect of increase in temperature
Effect of increase in
temperature

Male
n1= 20

Female
n2=20

Total
 N=40

Reduces crop duration 95.00 50.00 72.50
Affects growing/
flowering stage of crop

100.00 75.00 87.50

Increases evaporation 65.00 45.00 55.00
Declines yield 100.00 85.00 92.50

It can be noted from the data given in Table 10 that
most of the respondents (90 percent) were aware that
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o For transplanting of paddy, Punjab Preservation of
Sub Soil Water Act, 2009 prohibited the sowing of
nursey before the 10th day of May and transplanting
of paddy before 15th  day of June. It is based on the
recommendations by Punjab Agricultural University,
Ludhiana.

o Bed planting of wheat can be another alternative to
save water. This technique saves water ranging from
18 to 25 percent compared to conventional tilled wheat
(Anoymous, 2015a).

o Direct seeded rice (DSR) is a new technique to save
water by 35-40 percent and increases yields by 10
percent (Kaur and Kaur, 2015).

o Research has proved that use of zero-till drill on one
hectare of land is estimated to save 36 liters of diesel
fuel and approximately 80 per cent of water per
hectare. (Erenstein, 2009).

o Irrigation is an important farm activity. Average
irrigation efficiency of irrigation systems, at present,
is very low ranging from 30 to 40 per cent. Water is
lost during conveyance through seepage from main
canal, branches, distributaries, minors, water courses
and field channels. Lining of water courses is an
effective way of minimizing conveyance losses.
About 10 to 15 percent water is saved by brick-lining
of open channels or by providing underground
pipeline system in place of kutcha field channels on
the farms (Kaushal et al., 2008).

o Vatta et al, (2013) in their discussion paper on
tensiometer reported that the tensiometer helps save
water (14-15 percent) and energy (70-101Kwh/
acre).

o Drip, sprinkler, border and furrow irrigation are
different irrigation techniques which save water
ranging from 20- 75 per cent (Kaushal et al., 2008).

o Mulching and use of organic manure are the other
water saving technologies which can save upto 70
percent water.

o As suggested by 70 per cent of the farmers, the area
under paddy should be reduced. This can be done
by crop diversification. Replacement of paddy with
other crops like maize, basmati rice, oilseeds, pulses,
raya, chick-pea reduces irrigation requirement.

o Use of short duration varieties can also help in saving
water (Anoymous, 2015b).

o Protected cultivation through poly houses and low
tunnels saves water and fertilizers.

o As 72.50 percent famers suggested that wastage of
water for domestic purposes should be avoided, Rain
water harvesting is the best option at household level,
as accumulated rain water can be used for drinking,
washing, bathing etc.

CONCLUSIONS
In nutshell, it can be concluded that Punjab farmers

are aware about the reasons and effects of climate change
on water resources. They are also aware about the factors
responsible for depletion of water. They suggested to
reduce area under paddy and adoption of crop
diversification but they lacked information about water
management technologies. So more efforts should be
made towards the extension of knowledge about various
water management technologies to the farmers. Adoption
of these technologies may help in mitigate the effects of
climate change and over exploitation of water resources.
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ABSTRACT
The cultivation of paddy wheat crops in Punjab over a prolonged period have led to decline in the ground water table,
deterioration of soil quality and emergence of environmental problems. Crop diversification was suggested in various
studies for sustained agricultural production in the state. With the help of Crop Diversification Index (CDI) it was
concluded in the study that Punjab agriculture is moving towards specialization of crops in almost all the districts of
Punjab during the period of 1980-81 to 2011-12. Therefore, concentric efforts are required to stop the increasing adoption
of paddy-wheat area. The cultivation of paddy crop is using lion’s share of natural irrigation resources of Punjab as a
result there is an overexploitation of underground water. Well-developed support system of government policies, innovative
technologies, well settled production scenario and marketing system, socio-economic conditions of the farmers were main
factors for specialization of paddy- wheat cultivation in Punjab. Strong institutional support in the form of new
infrastructural development, research and extension strengthening, developments of cooperatives, development of marketing
system of international standard backed by sound government policies is required for switch over to diversified crops and
enterprises in Punjab.
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INRODUCTION
Punjab is a small state having 1.54 per cent

geographical area of India. It acts as a food bowel of the
country over decades through contribution of lion’s share
in food grains.  Paddy-wheat dominated in the cropping
pattern of Punjab because of technological innovations,
higher economic returns, assured irrigation facilities,
favorable policies, etc. Due to its continual adoption
through concerted efforts in Punjab, self-sufficiency in
food production was achieved in India. As a result of
prolonged exposure to this monoculture, agriculture sector
in Punjab has been facing a number of problems of soil
fertility and decline in water table etc. Thus introduction
of green revolution in late 60s and early 70s to meet the
food shortage in India had adversely affected the natural
resources of the state of Punjab. It was studied in

Bangladesh that rice monoculture also reduces production
of non-rice crops, erodes biodiversity, creates nutritional
imbalance as well as made the farming activities complex
and costly (Rahman, 2010). The phenomenon of
diversification in cropping pattern was used in the state
of West Bengal which has achieved a very high level of
productivity in paddy cultivation during the second phase
of green revolution in India (Bhattacharyya, 2008). The
studies by Pingali and Rosegrant (1995) and Chand (1996)
suggest the positive impact of diversification on sustained
agricultural production and if carried out appropriately,
diversification can be used as a tool to augment farm
income, generate employment, alleviate poverty and
conserve precious soil and water resources. It is also
considered as an effective approach to utilize scarce land
and valuable water resources and it makes agriculture
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sustainable and environment friendly (Joshi et al., 2007
and Kumari et al., 2010). Thus crop diversification was
suggested in various studies for sustained agricultural
production in the state. In the context of on-going process
of globalization there is an emerging concern of viability
of crop diversification on large number of small scale
agricultural units (Joshi et al., 2006). In light of the above
scenario the present study has been undertaken with the
following objectives:
i. to study the extent of crop diversification in Punjab

and
ii. to highlight the challenges faced by the farmers for

adoption of diversified cropping system.
METHODOLOGY

In order to achieve the stipulated objectives of the
present study both secondary as well as the primary data
and information were collected. The primary data and
information pertaining to the study were collected through
personal interview method of various stake holders. The
time series data were collected from various issues of
Statistical Abstract of Punjab. Herfindahl index (HI) was
used to study the extent of diversification in the state.
The Crop Diversification Index (CDI) has direct
relationship with diversification. The zero value of CDI
indicates specialization and moving towards one shows
increase in number of enterprises/ crops like paddy, wheat,
maize, barley, gram, mash, moong, oil seed, cotton,
sugarcane, bajra and vegetables etc. Herfindahl index (HI)
was calculated as follows:
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In which
Ai = Area under ith crop and
SAi = Total cropped area
Crop Diversification Index (CDI) = 1-HI

RESULTSAND DISCUSSIONS
Cropping pattern in Punjab

Paddy was cultivated in 1183 thousand ha in Punjab
during the year 1980-81. As compared to area under
paddy for the same year area under wheat, maize, rapeseed
and mustard, and sugarcane was 2821, 382, 136, and 71
thousand ha respectively (Table 1).  A shift towards more
area under paddy cultivation was observed over the years
and paddy was cultivated on 2894 thousand ha during
2014-15. As a result of this shift Paddy and wheat dominate
the cropping pattern of Punjab and area under other crops
like sugarcane, maize, oilseeds etc was decreased over
the period. This shift was mainly due to the comparatively

higher economic return and yield stability from paddy
and wheat crops as compared to the other crops. As
results of prolonged adoption of this mono crop system
degradation of land and water resources occurs in Punjab.
Crop Diversification in Punjab

The main focus on food grains through government
policies and technology due to food security of the
country had chosen the paddy wheat cropping pattern in
Punjab.  The present cropping pattern in the state is not
chosen independently by farming community. The perusal
of Table 2 shows that Crop Diversification Index was
decreased from the period of 1980-81 to 2010-11 among
almost all the district of Punjab.   During 1980-81 highest
CDI was observed for district Rupnagar (0.750) followed
by Bathinda (0.740) and Sangrur (0.718). The lowest

Table 2: District-wise crop diversification index in Punjab
District 1980-81 1990-91 2000-01 2010-11
Gurdaspur 0.638 0.598 0.582 0.567
Amritsar 0.616 0.553 0.551 0.522
Tarn Taran - - - 0.512
Kapurthala 0.608 0.552 0.573 0.574
Jalandhar 0.666 0.627 0.624 0.579
S.B.S. Nagar - - 0.661 0.621
Hoshiarpur 0.683 0.674 0.698 0.654
Rupnagar 0.75 0.681 0.664 0.628
S.A.S. Nagar - - - 0.577
Ludhiana 0.658 0.56 0.55 0.542
Firozepur 0.67 0.681 0.644 0.627
Faridkot 0.697 0.657 0.592 0.564
Muktsar - - 0.664 0.644
Moga - - 0.564 0.522
Bathinda 0.74 0.657 0.679 0.642
Mansa - - 0.67 0.669
Sangrur 0.718 0.601 0.554 0.525
Barnala - - - 0.549
Patiala 0.651 0.544 0.537 0.519
Fatehgarh Sahib - - 0.543 0.534

Table 1: Year wise distribution of area under main crops
in Punjab

(000' ha)
Year Rice Wheat Sugarcane Maize Oilseed
1980-81 1183 2821 71 382 136
1990-91 2015 3273 101 188 69
2000-01 2611 3408 121 165 55
2008-09 2735 3526 81 151 29
2009-10 2802 3522 60 139 31
2010-11 2831 3510 70 133 32
2011-12 2820 3527 80 130 30
2012-13 2845 3512 83 129 32
2013-14 2851 3512 89 130 32
2014-15 2894 3505 94 126 31
Source: Statistical Abstracts of Punjab
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CDI for the same period was observed for districts of
Kapurthala (0.608) and Amritsar (0.616). As compared
to 1980-81, during 2010-11 the highest CDI was observed
for district Mansa (0.669) followed by Hoshiarpur (0.654)
and Mukatsar (0.644) whereas the lowest CDI for the
same period was observed for districts of Tarn Taran
(0.512) and Patiala (0.519). Bathinda and Sangrur were
among the top diversified districts in 1980-81, showing
continuous reduced diversification over the period of study
indicating the movement towards specialization. In
districts of Kapurthala, Hoshiarpur and Firozpur CDI has
decreased but in narrow range over study period showing
comparatively slow rate movement towards specialization.
Therefore, Crop Diversification Index from the period
of 1980-81 to 2010-11 shows movement towards
specialization in Punjab.
Involvement of main factors for crop specialization
in Punjab:
1. Minimum support price (MSP) and assured

procurement system for wheat and paddy crops
during the study period were main driving force leads
to comparatively higher profitability with least risk
of these crops. Therefore paddy wheat system
becomes more beneficial for the farmers of Punjab.
The country’s food need policies have high degree
of complementarity with these food grain crops.

2. No feasible good alternative system of other
enterprises exists in Punjab for large scale adoption
by the farmers. There are large numbers of small
farming units in the state of Punjab with poor
economic staying power. Therefore switching over
to less feasible and risky alternatives is not fit for
socio economic conditions of the farmers.

3. Because of no free international marketing of farm
products with the neighboring countries from Punjab
there are limited opportunities of export prospects.

4. Well settled marketing system and availability of good
quality infrastructure for marketing of paddy wheat
crops provides comparatively better marketing
opportunities for these crops as compared to the other
enterprises.

5. Yield stability and innovative technology provided by
Punjab Agricultural University Ludhiana for the
benefits of the farmers of Punjab keep the income of
the farmers from these crops free from violent
fluctuations.

Challenges of Switching Crops in Punjab
1. Strong innovative technologies backed by research

and extension support with the help of Punjab
Agricultural University, Ludhiana for Punjab
conditions is required for switching over to other
feasible crops/enterprises.

2. There are large number of small scale farming units

with poor staying power in Punjab therefore there is
a challenge of strengthening of cooperative farming
system and group farming for the sustainable
agriculture in Punjab.

3. There is a challenge ahead for rational use of
machinery and available labor force for adoption of
new crops/enterprises.

4. Suitable marketing infrastructure and facilities are
required for new crops/enterprises. The capital
formation, value addition, supply chain and marketing
imperfections are major challenges.

5. Institutional arrangements are required for taking the
benefits of international trade and export
opportunities.

CONCLUSIONS
It was concluded that Punjab agriculture is moving

towards specialization of crops in almost all the districts
of Punjab. Therefore, concentric efforts are required to
stop the increasing adoption of paddy-wheat area. The
cultivation of paddy crop is using lion’s share of natural
irrigation resources of Punjab as a result there is an
overexploitation of underground water. Well-developed
support system of government policies, innovative
technologies, well settled production scenario and
marketing system, socio-economic conditions of the
farmers leads towards specialization of paddy wheat
cultivation in Punjab. Strong institutional support in the
form of new infrastructural development, research and
extension strengthening, developments of cooperatives,
marketing system development of international standard
backed by sound government policies is required for
switch over to other crops and enterprises.
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