Sacred Space
Prayer for Rain

O God, / give us water with a watering through which Thou wilt/
Make the stone hills pour, / fill the cisterns, / flood the rivers, make
the trees grow,/ bring down prices in the lands, / invigorate the beasts and the
creatures, / perfect for us the agreeable things of provision, make grow for us

the fields, / let flow for us the teats, and add for us strength to our strength !

Imam Ali ibn al-Husayn
(Sent by Moorad Fazalbhoy, Mumbai).
Times of India - Dt. 14 June, 2004.
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ABSTRACT

“AN ECONOMIC ANALYSIS OF MIXED FARMING IN THE
SCARCITY AREA OF WESTERN MAHARASHTRA”

b
MARUTI NARHA};U WAGHMARE
Department of Agricultural Economics
Mahatma Phule Krishi Vidyapeeth, Rahurt - 413 722,
Dist. Ahmednagar, Maharashtra, India
2004

Research Guide Dr D B Yadav
Department Agricultural Economics

The present mvestigation has been undertaken to examme costs
and returns, resource productivities, employment and mcome generated on
different size groups of farms in the imgated and ramnfed regions m the scarcity
area of Western Maharashtra The study covers the primary data collected from
180 mixed farms 1e 90 each from the urigated and rainfed regions by survey
method for the normal agncultural year 1999-2000 The sample farms have
been categorized m to the predetermined size classes viz, small (upto 2 00 ha),
medium (2.01 to 4 00 ha) and large farms (above 4 01 ha) for the purpose of
analysis The data on various aspects of farm business were analysed to work
out the estimates of per hectare and per animal resource use pattern, costs,
returns and profitability of the crop production activity, hivestock activity and
for farm as a whole on different size groups of farms m the rnigated and ramnfed
regions The analysis was further extended to work out the resource

productivities, resource use efficiencies and employment and mcome generated

on the farms
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The land use and croping pattern have been influenced greatly by
soill type, rainfall pattern, wrngation facihties, availability of infrastructural
facilities etc , among the different size groups of farms and between the regions
The fanmly and 1ts composition, level of literacy and types of productive assets
owned by the farmers varnied among the size groups of farms and between the
regions Per hectare use levels of crucial mputs viz, human labour, machine
power, manures and fertilizers as well as fodder and concentrates in hvestock
production was relatively higher in the wngated region. The per unit use of
bullock labour m crop production activity and human labour m hvestock
activity were relatively more in the rainfed region The intensity of resource use
was higher on small sized farms The use of major productive resource mputs

was relatively high for the high value crops and their cultivation was found to

be more profitable.
The production functional analysis indicated that there existed a

great variation 1 the production elasticities of the resource mputs amongst the
size groups of farms and across the regions Human labour, cash expenses on
crop production, area under cash crops, cash expenses on hvestock production
and area under fruit crops were the major resource mputs influencing the farm
outputs among different size groups of farms and across the regions Chow’s
test indicated that two regressions are not equal but differ significantly in their
production relationships. The constant returns to scale was noticed for the crop
production, livestock activity as well as for the farm as a whole

The marginal value productivity mndicated that there was greater
efficiency mn the use of different resources i the total farm production on

different size groups of farms m different reglons The degree of resource use
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efficiency was relatively more for area of cash crops area and human labour n

the wngated region and area of fruit crops and gross cropped area m the rainfed
region In the total employment, share of crop activity was the highest n the
irngated region, while the share of livestock activity was the highest in the
rainfed region The total employment of famuly workers depended mostly on
the resources such as cropped area and number of milch animals on the farms in
both in the regions The share of mcome from crop production i the total
mcome was about 73 per cent in wrigated region and 50 per cent m the ramnfed
region The share of income from crop production increased with the size group
of farms m both the regions, while the share of mcome from hvestock
production showed reverse trend There 1s a scope to enhance the mcome by
using more capital on non-human resources on the farms mn both the regions

There 1s a need for diverstfication of the present cropping pattern
through increased wrigation and credit facilities Besides this, more importance
should be given to subsidiary enterprises like datry. There 1s need for increasing
strength of crossbred cows alongwith local cows

The findings of the study spells the need for adoption of integrated
production approach conducive to bring about the shifts i the economic status
of the cultivator more towards profitable scenario

There 1s the need for evolution of suitable location specific low
cost productton technologies for farm production Efforts are needed to foster
the farm level adoption of various aspects of crop production and hvestock

production technologies for obtammg economic output levels on mdividual

farms

Pages 110209

7= 6014
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1. INTRODUCTION

1.1 Indian Agriculture

The agricultural sector occupies the place of prime importance
the Indian economy This 1s because 61 per cent of Indian population still
depends on agriculture for 1its hvelihood Besides, the agriculture sector
contributes 24 9 per cent of gross domestic products and provides sizeable
export earmings (Rs 28,657 crore 1e. 14 23 per cent of total export earnings
during 2000-01) Over the period of time, the percentage share of agriculture m
national income 1s decreasing but the percentage of population dependent on
agriculture 1s not decréhsmg -proportionately On the other hand, in absolute
terms population dependent on agriculture 1s increasing. This has resulted into
continuous decrease 1n average size of holdmg with more and more
fragmentation of land and unemployment Land bemng the most limiting factor,
dependence on 1t has touched its climax

Since the scope to bring additional land under cultivation 1s
limited, significant increase in agricultural production 1s possible only by
mcreasmng productivities of crops per umit land, labour and capital But, the
agnicultural sector m many developing countries hike India could not move
ahead because of large number of physical, natural, economical, social, political
and human factors (Mishra and Puri, 2001) The sign of development n
agriculture sector shown by some of developmg countries prior to the late
sixties was of traditional type The mtroduction of HYV seed, fertihizer and
irrigation package with plant protection measures expanded production largely
in irrigated region which strengthened the linkage between farm and Irvestock

due to availability of required fodder exchggged with organic system of farm

7:0/017
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A multiprolonged strategy with emphasis on enlargement of the
productive asset base of landless, margmal and small farmers through
development of subsidiary activities hke amimal husbandry, rural
industrialization etc has to be adopted to tackle the problems of poverty and
mequahity Next to agriculture, hvestock 1s the largest source of income and
employment for rural population (Sawant, 1999)

Livestock sector 1s constantly gaming economic importance in the Inchan
economy With a view to mutigate the nisk and uncertainties of mcome from
crop enterprises and reducing the time lag between mput costs and returns, 1t 1s
essential that the farmers incorporate hivestock enterprise in thewr production
programme which yield regular mcome throughout the year. Besides this, the
mixed farming creates natural chain between crop production and livestock
raising, which gives more sustamability to the business The subsidiary
occupation of hvestock enterprise 1s of complementary nature to the farmers
and helps not only i mcreasing the farm mcome but also in making economic
use of apparently waste by-products of the farm for subsidiary occupations like
dairying, poultry keeping, sheep and goat rearing, etc This generally provide a
continuous wncome to the farmer and plays an important role in farmer’s
subsistence economy The mportance of hvestock sector in India, can also be
corroborated from the fact that the share of agriculture n the country’s G D P
has been declining, whereas the value of output from hvestock shows an

increasing trend over time (Government of India, 1998)

1.2 Importance of Mixed Farming
On macro level, the hvestock sector in India looks bright and is
steadily marching to prepare 1itself for the challenges in the new millennium In

India, the land man ratio 1s quate low and the distibution of land 1s skewed



(9%)

The diversification of crop based rural-economy mto an amimal husbandry
mixed farming system must be encouraged for rapid economic development
and for generating equitable mncome and employment in the country (Birthal et
al 1999)

Mixed farming 1s a type of farmmng i which crop production 1s
combmed with hvestock rearing 12" National Conference of Agricultural
Economics held at Chandigarh m 1960 agreed, on the basis of available data
that farms having at least 10% of its income must be contributed by livestock
will be called mixed farms The upper limit of gross income to be contributed
by livestock activities was fixed at 49% under Indian conditions The hvestock
enterprise 1s complementary to crop production programme which provides
balanced and productive system of farmmg. In India, mixed farming umphes
dovetailing of crop production and animal husbandry to the best advantage of
the farmer This relationship of two may be expressed as complementary In
Maharashtra, where the fammes are of common occurrence and majority of area
1s dry, mixed farming offers special advantages such as balanced farming
providing more employment, income and covering risk of complete failure of
mono-cropped farming

With the adoption of mixed farming, the farmers and thewr families
find an extra remunerative employment throughout the year in their homestead
Besides, hgher net profit, a continuous flow of mcome, mmprovement m
fertility of soil through additional manuring obtained from livestock are the
benefits of mixed farming The farmer is able to raise draught amimals on farm
from milch cattle, for crop production and rural transport The mixed farming
reduces nisk and uncertainty n farm business and act as hedge agamnst famme
and distress The mixed farming 1s one of the useful measures for mcreasing

productivity of both livestock and farm crops



Farming system 1s used mn a wider sense as compared to crop
farming system, which 1s confined to crop production alone It involves all-out
integrated efforts for improvement of the farm resources such as land, labour
and capttal, etc through thewr efficient utilization for maximzation of farm
returns This necessiates widening of farm activities by mcluding, besides crop
husbandry, other enterprise such as dairymg, poultry, piggery, fishery,

sericulture etc

1.3 The Problem

In India, several studies were undertaken 1n different states at macro
and micro levels to provide empirical evidence that the resource production and
resource use efficiencies of mlxéd farms vary from region to region and even
among mixed farms The regional variations are, however, brought about due to
variations m the agro-climatic conditions and differentials m the past
investment in developing infrastructure

In Maharashtra, limited attempts have been made to study
economics of mixed farming m various regions The significant changes n
biological and economic environment consequent upon the advent of improved
new alternative, which mn turn have brought up the need for various adjustments
in efficient use of resources However, no attempt was made for a comparative
study of mixed farming in nrnigated and ramfed regions

The extent of crop and livestock production system mn ramnfed and
nrigated agriculture varies from region to region It has special role in ramfed
areas Therefore, empirical analysis of mixed farming m rainfed and urigated
farmung 18 of spectal umportance to know the sectoral composition Scarcity
zone m Maharashtra comprises 29 31 per cent area, where the farming

community 1S more vulnerable than in assured ramnfall zone. Under such
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circumstances livestock production provides hifeline support to farmimg In view

of this, the study, viz, “An economic analysis of mixed farming in the

scarcity area of western Maharashtra” was planned with the following

objectives

1.4 Objectives

1.5

To study the resource use structure, costs and returns on the sample
farm n urigated and rainfed regions

To estimate and compare the resource productivities on the sample
farms m both the regions

To determine resource- use efficiency m mmngated and ramfed
regions

To study employment and mcome generated on the sample farms

the regions

Hypotheses

In the hght of foregomng theoretical propositions the following

hypotheses were proposed to be tested

1) The resource use structure and cost structure differ for ramfed and
urigatéd region

2) The resource productivities and resource use efficiencies of farms
differ on different types of farms and regions

3) The employment and income generated on farms differ on

different types of farms and regions
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1.6 Scope and Utility of the Study

The mformation of productivities of different resources in the
production of various crop and hvestock activity i nrigated and ramfed regions
as well as different sized farms may be used by policy markers to assess the
possibilities of mtensifymg the resources m areas where specific resources
command higher productivity The sigmificant differences in marginal value
productivities of different resources m the production of the crops and livestock
would indicate the possibility of increasing the production levels by reallocating
limited funds The results of the study will be useful to the farmers in both the
regions n their endeavours to mmprove decisions in reallocation of limited
resources m an optimal manner for maxmmzing returns from the ciops and
livestock activity

The study will be of great importance to reorganize the farm
busmess on profitable lines in the tract and explore the possibilities of
increasing farm business mcome The present study was carried out n the
scarcity area encompassmng rainfed and mrrigated regions of the state for the
year1999-2000 Though there are variations n cropping patterns, cultivation
practices, of wrigation practices, mamtenance of hvestock on the farm, results
of this mvestigation will be indicative of the existing situations and the
alternative options to make the resource allocations optumal so as to reap the
better returns The findings of the study will be useful for the smmlar farm

situations for changing the pattern of returns, in favour of farm commumnity

919191919/9191919/0]@’









2. REVIEW OF LITERATURE

In any systematic research, the review of hterature on relevant aspects
under study forms an integral part of the research work The exercise would
help m highlighting the methodology and results obtamned by different research
workers mn similar fields and would serve as a guidehne for the research to be
carried out It helps in proper understanding of the concept and methodological
and analytical 1ssues relating to problem under study Many a times, it may be
true that previous research work might have been carried out under different set
of conditions Nevertheless, such knowledge 1s always useful for mmproving
efficiency and effectiveness of all acts relating to designing of research problem,
adopting suitable methodology and interpreting research results

This chapter deals with the presentation of reviews drawn by the
author by studying the literature relevant to the problem under study For the
sake of convenience, the reviews collected from various source have been
grouped under the following sub-headings
21 Importance of mixed farming
22 Resource use structure
23  Costs and returns
24 Resource productivity and efficiency

25 Employment and income

2.1 Importance of Mixed Farming
Mixed farming is a type of farming under which crop production 1s
combined with hivestock raising The livestock enterprise 1s complementary to

crop production programme so as to provide balanced and productive system of



farmmg With the adoption of mixed farming, the cultivators and their famihies
find an extra employment throughout the year

Talathi and Borude (1980) worked out the economics of mixed
farmmg m Kulaba district of Maharashtra State They found that the farm
business imcome on mixed farm was higher by 99 71 per cent than on aitable
farms As compared to the arable farms, the mixed farms could provide 109 18
per cent more employment to male famuly labour, 83 45 per cent mote
employment to female family labour and 79 69 per cent more employment to
child labour The farm business mcome on mixed farms was 89 71 per cent
greater than on arable farms The study distinctly showed that the mixed farms

were superior to arable farms in respect of providing more mcome to the farm

family
Patil (1980) revealed that the poor farmers m ramfed areas need

subsidiary occupation like rearing of mmlch animals, which could prowvide them
a contiuous cash flow throughout the year

Kumar (1983) observed that the dairy amimals could be maintained
along with crop enterprises on holding of small, medium and large farmers of
Siddloghatta Taluka of Kolhar district of Karnataka state Mixed farming 1s
beneficial to the farmers over the arable farming Keeping dairy along with the
crop enterprises based on scientific principles on the same farm was profitable
to all the three groups of farmers It provided additional employment This
results are in conformity with studies of Sharma et al(1984), Kadian
et al (1992), Singh et al (1996) and Patil et al (1993) and Pagire and Shinde
(2000)

Singh and Sharma (1989) conducted the study of farm production
system with dairy enterprises operated at the existing technology 1n Hoshiarpur

district of the Punjab State The farm production system included crop farming



(system A), crop plus goat farming (B), crop plus dairy (C) and crop plus goat
plus dairy farming (D) The exammation of the income generation and
corresponding element of risk obtamed from the farming system taken up for
this enquiry brought out that dairy enterprise in combination with crop farming
enhanced the income levels and reduced the quantum of nsk considerably
Again dairy farming in association of crop plus goat farming lowered the nisk
content appreciably They concluded that crop plus dairy farmmg was the most
profitable and least risky choice among the existing system of farmimg, while
crop farming system proved to be the least paying and most nisky production
alternative

While, studymg the role of dairying as an adjunct to crop
husbandry m Gwalior district of Madhya Pradesh, Singh et al (1995) reported
that m aggregate terms the contribution of dairyng was higher on wngated
farms but n relative terms, unwrgated farms fared better The contnibution of
milch animals was comparatively higher n unimgated situation mn both
marginal and small size group farmers, which served as shock observer and
valuable asset durmng unfavorable conditions They concluded that dairying as a
non-land augmenting enterprise and as adjunct to crop production played an

important role in improving and propelling the farm economy of the farmer

2.2 Resource use structure

The process of transformation of traditional agriculture mto a
modernized agriculture 1s characterized by the phenomena of replacement of
old and out-dated mefficient methods of production by the new cultural
practices, adoption of mnovations such as mmproved seeds, chemical fertihzer

and plant protectton mputs and resultant changes in the composition and use

levels of resources



Garg etal (1970) exammed the changes m resource use structure
due to adoption of improved cultural practices and high yielding varieties The
additional expenditure on labour and mput material implied higher share of
icome from these mputs

Patel (1971) stated that for the large number of small farmers dary
enterprises offered considerable scope for diversification of the farm economy
and for increasing the net returns as well as employment and also The extent of
a labour utithization was higher in mixed farming 1 ¢ about 53 per cent over that
n the arable farming

Patel and Jodha (1979) studied the economic relationship between
crop farming and dairying and found that the number of animals kept on the
farm ncreased with the farm size and with the mcreased use of purchased feeds

also increased with farm size

Singh etal (1981) mvestigated the labour absorption and factors
influencing levels of employment in crop, dairy and Poultry enterprises under
the Operational Research Project area of the National Dairy Research Institute,
Karnal They observed that the labour absorption in the dary enterprise ranged
from 224 man days on small farms to 423 man days on large farms However,
the human labour employment on the basis of per ammal umt indicated an
increasing relationship with the farm size

Khan and Alam (1988) exammed the resource use on a sample of
margmnal, small and medium size groups of progressive and non-progressive
209 farms in Jammu and Kashmir The level of major mput/acre showed an
inverse relationship with farm size Small farms were found to be farrly

efficient m resource utihzation, particularly in the case of human labour on

progressive farms



Diwakar (1989) studied the extent of use of bullock and human
labour 1 relation to cropping pattern, its intensity and mechinization n Western
Rajasthan The modemn water hifting devices extended the productive use of
human labour employment on farms by inducing more labour mtensive
cropping pattern and by enhancing the water availability i comparison to
indigenous water lifting devices In the case of bullock labour, however, the
employment opportunities declined due to therr himited use 1 operations such
as ploughing and sowing

The level of technology and 1ts impact on labour employment was
studied by Sidhu and Grewal (1990) The proportion of hired labour to the total
labour use was greater than that of family labour in the case of tractor operated
farms. The farm size was found to have negative relationship with the labour
use The intensity of cropping as well as the use levels of manures and
fertilizers, bullock labour and human labour increased due to adoption of new
technology

Kapse (1992) observed that per hectare use levels of crucial inputs
viz, plant nutrients, human labour, quality seeds etc, were higher in the zones
having assured and high rainfall

Kumar etal (1994) studied comparative economics of damry
enterprise under mixed farming system in Haryana They concluded that the
mixed farming of crossed cows was more efficient for the utihzation of land,
capital, mputs and labour resources of the farmers

Kodaskar (1995) studied economics of dairy enterprise at Ranjam
village of Pune district m Maharashtra He indicated that the average
expenditure on green and dry fodder and concentrates per crossbred cow was

Rs 4437 and Rs 1215, respectively The average number of days worked m



darrymg was 70 and 90 in the case of male and female adults, respectively
during the year

Birann (1997) studied the resource use structure on farms in
Western Maharashtra He observed that use of all productive mputs was quite
high n the imgated region than n the rainfed region on different size groups of
farms The use of human labour, bullock labour and manure was relatively high
in the urigated region than 1 the rainfed region, whereas the use of seed was
maximum 1n the rainfed region than m the ingated region The use level of
fertilizer consumption was maximum m the crops grown under urigated
conditions

Sharma and Sharma (1998) studied the resource use efficiency on
various farms in Assam They concluded that as the size of holdings increased,
there was a decreasing usage of human labour per hectare m Ahu-Sali rice
system This indicated that small farms were labour mtensive The bullock
power and F Y M use showed decreasing trend with increase n farm size

Patil and Potekar (1999) studied employment pattern of owned
draught ammals in Maharashtra They revealed that per farm bullock use was
118 13 days, 1t was the highest on large sized farms (149 79 days) and the
lowest 1n small sized farms (54 38 days) The per par annual cost of
mamtenance of bullock was Rs 8883 of that, share of variable and fixed cost
worked to 85 06 and 14 94 per cent, respectively Feed and fodder accounted
for 57 48 per cent of the total cost of mamntenance

It can be noticed from the above reviews that the resource use
intensity was higher on the small sized farms than on the large sized farms
Resource use levels were quite high m the wrrigated region, than in the rainfed
region Use levels of puts were influenced by the factors such as size of

holding, crops and crop varieties to be grown and technological change etc



2.3 Costs and returns

The quantum and proportions of out of pocket expense and
imputed costs 1n total cost structure erther mcrease or decrease depending upon
changes n the use of different resource and substitution of one farm of resource
for another The proportions of cash expenditure in the total cost of production
of different crop enterprises also mcrease depending upon the process of
transformation The costs and returns structure of a farm business, mn general,
and crop enterprise, m particular, mndicate the magnitude of profitability It
provides a gwdeline to ntensity the resource use, resource substitution and
reallocation of resource, mn an attempt to maximize profit It also helps m
formulation of prices and developmént policies and adoption of yield mcreasing
and cost effective technology

Garg et al (1973) worked out the cost and returns per hectare for
sugarcane m U P for five districts They found that, on an average, sugarcane
yielded a net income of Rs 1588 79 per hectare The output input ratio was | 94
and average cost of production for the state as a whole came to Rs 4 02 per
qumtal

Singh and Bhal (1974) analysed the data collected under the
comprehensive scheme m Punjab and found that sugarcane was the most
profitable crop followed by cotton (American) and groundnut

Rajput (1973) examuned the economics of mmlk and crop
production enterprise and found that milk accounted for the 40 per cent of the
total net ncome and 1t indicated the complementary role of livestock production
in the total net farm mmcome He concluded that the farmer 1t 1s economucal to

rear two milch animals on small farms along with adoption of new technology
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Saunder et al (1975) studied the economics of crop enterprises and
darrymg and the relative profitability of dairymg, soyabean and cotton
enterprises They found that in spite of increasing costs of production, each of
the enterprise showed a positive net returns indicative of therr profitability

Reddy (1979) suggested that the small farmers in Banglore district
must keep one crossbred cow m order to attain the maximum possible returns
For the medium farmers and the large farmers, the optimum plans indicated that
net farm returns could be maximized by the inclusion of crossbred cow, one
local dairy cow and one local dairy buffaloe n the farm plan

Mehta etal (1980) proposed an analytical framework for
comparmg the efficiency of crop farming wvis-a-vis mixed farmmg by
employing variable resource programming technique They mferred that
inclusion of dairy activity, considerably improved the efficiency of small farms
in Punjab

Grewal and Rangi (1980) studied economics of darrying in Punjab
They revealed that the hired labour cost accounted for as much as 18 41 per
cent of the paid out costs in the case of crops, agamnst only 4 93 per cent for
dairying of the total labour costs They revealed that the gross returns, paid out
costs and net returns per hectare from crop cultivation amounted Rs 4568,
Rs 2385 and Rs 2182, respectively The net returns from crop cultivation,
Rs 2182 per hectare were almost of the same magnitude as the returns on per
hectare basis from dawrying (Rs 2293) However, the paid-out costs as a
percentage of gross returns were much lower (47 8 per cent) i crop farming
compared with dairymg (77 4 per cent)

Manohar and Sudarshan (1982) in ther study conducted 1n

Dharmashala willage at Warangal district of Andhra Pradesh, indicated that



darrying was a profitable enterprise They also suggested that the farmers must
be provided with credit to get maximum profit from dairying

Pal and Pal (1983) studied the costs and returns from dairying with
crossbred cows n relation to crop cultivation in Ludhiana district of Punjab
They observed that the net returns from crop cultivation were about 150 per
cent more than from dairy enterprise, whereas per acre analysis of net returns
from dairy enterpnise were about 250 per cent more than that of crop
cultivation This showed that even on commercial dairy farm, crop husbandry 1s
still a major enterprise However, dairy which gives higher returns on acre basis
1s more profitable than crop cultivation and has large potential for icreasing

farm income

Balishter and Singh (]9’89) worked out the economics of hivestock
enterprise in Bichpun block of Agra district of Western UP They observed
that the per hectare net mmcome for crop was maximum on medium farms and
mimimum on large farms while for livestock farms, 1t was maximum on small
farms and minimum on large farms The highest net income from hivestock on
small farms was mamly due to the fact that the farmers n this group cared more
for income from milk and mulk products as compared to other farms The output
nput ratto was higher for hvestock enterprise as compared to crop enterprises
In the case of hvestock enterprise this ratio was higher on small farms as
compared to large farms, indicating a better scope for livestock enterprises as a
subsidiary occupation on the farms

Studies conducted by Panse et al (1963), Purt and Bhupal Singh
(1964), Acharya etal (1973), Singh (1975), Reddy and Mathur (1980) and
Ramaswamy etal (1981) revealed that a major share of the cost of milk

production was accounted by feed cost
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Chauhan et al (1991) estimated the income of the weaker “lions
consequent upon financing by RRB m Etawah district of U P for the year |
85 They worked out total average net mcome for small and marginal farms
together at Rs 8165 68, out of which Rs 2726 52 was from crop enterprise and
Rs 1238 71 from dairy enterprise

Kadian et al (1992) compared the profitability of arable farmmng
with mixed farming rearing crossbred cows or buffaloes The net returns were
highest from mixed farming with buffaloes followed by mixed farming with
cows and the least from arable farming

Kumar etal (1994) studied comparative productivity and
economics of darry enterprises under mixed farming system m Haryana They
revealed that mixed farming of 3 crossbred cows on 1 ha of canal-irrigated land
gave a higher return of Rs 21323, than Rs 9438 obtained from mixed farming of
3 Murrah buffaloes. The expenditure incurred on feed (40 per cent) was higher
followed by expenditure on labour (30 per cent) among all the items The study
also revealed that 71 80 per cent and 59 30 per cent of mcome was obtained
from the sale of cow milk and buffalo milk, respectively The cost of milk
production per hitre was approximately double, Rs 5 29, n the buffaloe unit as
compared with Rs 2 74 1n crossbred cows

Raskar (1996) studied economics of dawry farming in Karjat Tahsil
of Ahmednagar district He found that the total cost of production of milk was
Rs 27687 per family at the overall level In the cost of milk production, the
working cost contributed about 81 82 per cent and fixed cost 18 18 per cent
The structural composition of the total cost of milk production revealed that the
feed and labour shared 65 89 and 10 54 per cent of the total cost of production,

respectively He also revealed that the per litre cost of production was Rs 4 63
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in the case of crossbred cows, while it was Rs 4 57 in local cows and 6 56 n the
case of buffaloes

The per family gross returns from mulk production activity was
Rs 28,684, maximum (92 92 per cent) was contributed by the value of milk
alone The output-input ratio in respect of milk production activity ranged
between 1 10 and 1 17 among different categornies of sample tamilies

Kasar and Naikwadi (1998) studied the economies of milk
production n dry region of Western Maharashtra They revealed that the per
anmmal productivity and net mcome were substantially higher m Holstem
Friesians crossbred cow followed by Jersey crossbred cow and local cow Net
profit per ammmal accrued during lactation period worked out to Rs 6627 32.
Rs 3441 33 and Rs 610 13 mn the case of HF, Jersey crossbred and local cow.
respectively The study also revealed that the dairy enterprise contributed about
30 per cent and 27 54 per cent of the total annual income and employment of
sample milk production i the dry region of Western Maharashtra They
concluded that the dairy enterprise has substantial importance n sustammg and
improving economy of milk producers of dry region n rural Maharashtra

Gadre (1998) examined the role of dairying as an accompaintment
to crop husbandry m Vidharbha region of Maharashtra He worked out cost of
rearing crossbred cow and buffaloe to Rs 10,733 and Rs 13,863, respectively
The gross returns computed to Rs 15,145 and Rs 15,058, respectively As
regards net returns from crop and dairy enterprises, positive net returns were
noticed m all the categories of farmers in respect of crop enterprise, wheieas
negatives net returns were found n dairy enterpnise on all the farms, except
group first He concluded that in order to increase the net returns from dairy

enterprise, there 1s a need to reduce the ratio of dry to milch ammals
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Alasht (1998) studied comparative economics of milk production
from crossbred cow vis-a-vis local cow and buffaloe in Akola district of
Maharashtra He revealed that the total cost of mamtenance for local cow,
crossbred cow and buffalo was Rs 5,576, Rs 14243 and Rs 13,397,
respectively Feeds and fodder was accounted more than 90 per cent shaie to
the total cost Gross income from local cow crossbred cow and buffaloes was
Rs 5607, Rs 24301 and Rs 13,356 respectively Net mcome was obtamned to the
tune of Rs 31 00, Rs 10018 and Rs.3559, respectively The per litre cost of mitk
production was Rs.8 62, Rs 4 75 and Rs 7 47 for local cow, crossbred cow and
buffaloe, respectively

Khemchand and Kumar (1998) studied economic analysis of mulk
production on commercial butfaloe herds in Kamal city of Haryana for the year
1996-97 They found that the average mvestment per dawry herd was
Rs 1,92,527 It was observed that the total investment per milch animal had
mverse relationship with the size of herd The total cost of milk production per
milch buffaloe per annum was estimated to Rs 22,444 Feed and fodder cost
was the major component of cost of milk production, followed by labour cost,
which accounted for 61 and 21 per cent of the total cost of milk production,
respectively The net returns per milch animal per annum were Rs 9304 The
inverse relationship was observed between family labour mcome per buffalo
and herd size

Chand etal (1999) studied economics of milk production m
Kurukshetra The study revealed that the feed cost constituted the largest
component (50-55 per cent) 1n the gross cost, urespective of size categories and
type of mulch bovine Expenses on concentrate feeds and green fodder
constituted hons share in the feed costs With a view of obtaiming higher milk

yields, farmers had been feeding higher level of concentrates and green fodder
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particularly to crossbred cows and buftaloes The fixed cost component shared
about 20 to 23 per cent of the gross cost The average productivity of milch
bovines was higher on small holdings Excepting the local cows, the net mcome
reahzed from milk production was positive m all other cases The positive net
returns, not withstanding their lower values, have indicated that bovine 1caning
was a profitable subsidiary rural occupation The study also revealed that the
cost for mulk production was the lowest for crossbred cows followed by
buffaloes This was due to the high milk production potential of crossbreds and
good response to the strategic production mputs used Further, 1t was indicated
that the cost of milk production by the large farms, amply endorsing the
operation of economics of scale i milk production

Gattewar etal (1999) studied an economic viability of drought
antmals in Akola tahsil of Vidharbha region They estimated the mamtenance
cost of bullock pair n a year at cost A was Rs 861 33 and 1t was Rs 9728 26 at
cost B Of the total cost, value of fodder and concentrates had a major shaie of
54 75 per cent The per day maintenance cost of bullock pair worked out to
Rs 40 09 at cost A and Rs 4507 at cost B The wiable level of mamtaimning
bullock pair was estimated to 86 24 days

Patil etal (1999) studied employment pattern of owned draught
amimals 1n Marathwada region of Maharashtra They revealed that per farm
bullock use at was 118 13 days It was the highest on large sized farms (149 79
days) and the lowest in small sized farms (54 38 days)

Marawar et al. (1999) studied the economics of crop and dauwry
enterprise m Nagpur district of Vidharbha region of Maharashtra They studied
economics of crop (I) and crop + damry activity (11) They revealed that per
hectare value of capital mvestment was Rs 73,014 04 and Rs 80,333 4 in | and

IT activity respectively Total cost was higher m 11 activity (Rs 1187 10) than |
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activity (Rs 8870 08) The mvestment of one rupee yielded a return of Rs 2 03
in I activity as agawnst Rs 1 78 in | activity A comparison of net return m ]
activity over [ activity showed an increase mn net returns to the extent of 55 26
per cent They suggested that to avord nisks m farming, farmer should mamtamn
milk animals on their farms

Inamdar et.al (2000) conducted a study on contnbution ot damy
enterprise 1n the economy of rural families in Solapur district of Maharashtra
They revealed that per hectare cost of cultivation of farms was Rs 14,643 and
per hectare net income was Rs 8725 The cost and returns from crop production
activity mcreased as the size of farm mcreased The per farm total cost incurred
mm dawy enterprise was Rs.31,074 and the income received from it was
Rs 38,722 The milk had the maximum share (90 per cent) 1n the total mcome
from the dairy enterprise The net returns recetved from dairy enterprise were
Rs 7674 The share of income from dairy enterprise n the total income was
next to crop productton activity Dairy enterprise provided maximum
employment of 147 mandays and followed by crop production of 134 mandays

It appears from the above reviews that all the crops, by and large,
grown by the farmers and Iivestock reared were rewarding The availability of
urigation facilities, size of farm and the level of technology adopted by the
farmers influence the farm economy In the present study, the farm business
analysis 1s carried out on the farms mn wrrigated and ramnfed regions to know the

economics of crop and hivestock enterprises

2.4 Resource productivities and efficiency
The knowledge about difference n resource productivities in
different regions and at different levels of technology in the same region s of

greater importance for deciding policies for rational use of various resource
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The significant difference in margmnal value productivities of different resources
on farms operated with different levels of technglogy would indicate the
possibility of increasing agricultural production by shifting surplus resources
and reallocating the same 1n an optimal manner

Azad and Garg (1974) studied productivity and optimization
resource use in sugarcane m U P The Cobb-Douglass production function was
fitted It was observed that the production elasticities of the mdividual resources
were positive and less than umity The highest elasticity of production was
observed m the case of manures and fertilizers followed by wrigation both n
planted and ratoon sugarcane The marginal value product of manure and
fertthzer was Rs 5 26 n planted sugarcane and Rs 5 60 m sugarcane ratoon,
indicating thereby the possibiity “of higher returns from additional use of
manures and fertilizers for ratoon sugarcane compared to planted sugarcane
Similar trend was observed in the case of umigation However, the use of these
mput was less than optimum m both the types of sugarcane The use of bullock
and human labour was mn excess

Rar and Gangwar (1976) used Cobb-Douglas type production to
work out the cost of milk production and seasonwise resource use efficiency on
different herd size They found that the concentrates were the most significant
factor influencing the milk yield They also studied the use of human labour and
suggested that the labour use could be reduced without affecting the mulk yield,
thus reducing the cost of milk production They also asserted that milk yreld
could be substantially increased by feeding more concentrates, provided they
are available 1n sufficient quantities and at a cheaper rates

Das (1993) studied resource use efficiency over a cross-section of
sample farmers in Aurangabad (Maharashtra) and Sabarkantha (Gujarat) The

sample of 68 borrowers belonging to the local branches of State Bank of India



involved 1n three different minor urmigation schemes were selected The Cobb-
Douglas production function analysis showed that the total value of output was
being determined by the amount of seeds sown, total expenditure on fertihizers
and mnigation and the number of labour days The nter-district and nter-factor
comparison indicated that special attention should be given to water resource.
off-farm rural employment opportunities and the provision and application of
fertilizers

Shah and Singh (1994) conducted study on resource productivity
m mulk production for crossbred cows in Bareilly district of UP The first
order differentiation of the equation would mdicated the margmal value product
with respect of differentiated mputs He concluded that expenses on green
fodder, concentrate, dry fodder and housmng expenses were observed to be the
most important mputs, affecting milk production, positively

Morankar (1995) studied the fertilizer use levels, resource
productivities, use efficiencies, gap between recommended and existing levels
of fertilizer use and constramnts m the use of fertilizer in respect of principal
crops grown on different size farms during the year 1991-92 and 1992-93 The
production function analysis, indicated that human labour, fertihizer and other
working capital were the major resource puts influencmg the output of all
crops among the different size groups of farms The margmal value of
productivity analysis revealed that there was a higher level of efficiency m the
use levels of fertihizers 1 production of principal crops on different size groups
of farms This indicated a scope for mcreasing production of mdividual crops
through mcreased use levels of fertihzers

Singh and Beena (1996) conducted study on resource use
efficiency i cash crops of Pune district in Maharashtra They used Cobb-

Douglass production function for functional analysis They mferred that the
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important mputs, which made significant contribution to crop yteld, were land
and human labour i sugarcane crop Land was found to be significantly
contributing 1n large farms and human labour in small, medium farms and at the
overall level in onion crop They observed constant retumns to scale Ihey
revealed that MVP of land to factor cost ratio was more for sugarcane and
onion, indicating sufficient scope for profit maximization by increasing of use
of this resource for both the crops As regards human labour, the MVP to its
price was more for both the crops, mdicating that labour can be mcreased to
optimize the profit

Thakur et al (1997) studied resource use efficiency on sheep and
goat farming n different size groups m Himachal Pradesh using Cobb-Douglass
type of production function for analysis They revealed that flock size has
significant impact on shepherds mcome on all size farms The use of additional
human labour was found to raise the shepherds income on medium and small
farms They also esttmated margmal value products (MVPS) for all farm
situations, by mamtaming the mventory of farm flock and mcreasmg the use of
concentrates and decreasing the use of human labour

Sharma and Sharma (1998) studied the resource use efficiency on
various farms in Assam and revealed that on an average farm, the MVP was the
highest for manure and for fertilizer followed by human labour The values of
margmal value products of human labour were higher on small farms than
medium and large farms, which indicated that additional increase n the farm
returns due to one unit of human labour at their geometric means level were
more on small farms The values of MVPs of manure and chemical fertilizers
were higher on large farms followed by medwum and small farms, respectively
Further, the importance of human labour in nce farming was demonstrated fiom

the fact that MVP’s in general, were more than unity
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Kumar (1999) studied economic efficiency of cow milk production
i Villupuram district of Tamil Nadu He apphed Cobb-Douglass type
production function It gave the best fit to the mput-output data in mlk
production on dry fodder concentrates and labour were found to be positively
significant, which together with green fodder, explained 72 per cent of variation
in returns from local cow milk production However, in the case ot milk
production from crossbred cows, expenditure on dry fodder and concentrates
were observed positively significant, which together with those on green fodder
and labour explained about 70 per cent of variation n return from crossbred
cows were surprisingly found positive but non-sigmficant In the case of milk
production from local cows dry fodder and concentrates were observed to be
over utilized, while labour turned out to be underutilized

Logamatha (2001) worked out a economic analysis of employment
pattern and income generation by women m agricultural district of Tamil Nadu
A multihnear regression model employed to study the factors influencing gross
mcome of farm mdicated that use of farm women, use of other labourers and
expenditure on other mmputs had positive influence on gross mcome m crop
based farming In darry based farming system, the expenditure on other mnputs
was found to have positive and sigmificant nfluence on gross mcome and
increased the gross mcome by Rs.2830 for every thousand increase in the
expenditure and use of farm women labour also had positive influence on gross
mcome of farm and increased gross mcome of Rs 187 for an hour mcrease m
the farmwomen work

Elamumgannans (2001) studied economics of mixed farmmg in
rainfed agnculture m Erode district of Tamil Nadu He used the linear
programming analysis for different enterprise combmations n three size groups

of farms and showed that the net income could be mcreased by recombination
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of crop and hvestock enterprises though the extent of increase was margmnal m
small and medium farms He also revealed that scarcity of water, requirement
of labour, capital and net returns mnfluenced the crop decision behavior of the
sample farmers 1n all the combinations of enterprises

Khemchand etal (2001) studied economic efficiency of
commercial dairy herds m and Rajasthan and concluded that the capital
mvestment on an average dairy herd was Rs 4 05 lakhs The mulch amimals
alone accounted for about 83 per cent of the total mvestment The results of
functional analysis revealed that the concentrates, feed and labour were the
mmportant mputs m the milk production process The MVP analysis suggested
that the higher feedings levels of concentrates and more labour use and better
management would result i higher returns fro dairy enterprise

Kumar (2001) studied technological change and productivity n
darry farming in Tamil Nadu He revealed that the regression coefficient for
green fodder were negative and statistically non-significant for indigenous
cows, buffaloes and crossbred cows Similarly, the coefficient of dry fodder
were negative for all the three species of milch animals, but 1t was statistically
significant mn the case of indigenous cows and crossbred cows and non-
significant for buffaloes The output elasticity of concentrates was found to be
positive and significant for both the types of milch cattle, while 1t was negative
and statistically non-significant for buffaloes He also revealed that the
regression coefficients of labour were found to be positive and statistically
significant n the case of indigenous cows and buffaloes, while it was positive
n the case of crossbred cows

Above reviews have indicated that human labour, manures and

fertilizer and other working capital were the major resource inputs mfluencing

7:50171
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output of crops While concentrate feed and human labour were important

mputs n hvestock enterprise

2.5 Income and employment

While studying the economics of mixed farming, 1t 1s necessary to
know the magnitudes of contribution made by crop and hvestock enterprise to
employment on the farm, being an ultimate aim of farm business

Grewal and Rangi (1980) worked out economics of employment of
dairymng and crop farming for the year 1976-77 in Punjab They 1evealed that
although the relative share of labour input in dairymg n the total cost s less.
yet the absolute magnitude of labour employment turns out to be much higher
The per animal labour input worked out at 619 man hours per year, which mean
a mput of 17 hours per animal per day Translated on per hectare basis, the
labour employments work out at 457 mandays per hectare per annum The
labour mput figures were worked out, for all-important crops grown in the
Punjab The average annual labour mput per cropped hectare for the general
field crops 1n the state 1s estimated at 138 25 mandays per hectare agamst 457
mandays per hectare per annum for dairying

While, studying economics of hvestock production m relation to its
contribution to the gross farm mcome and employment mn Farrukhabad district
of Utter Pradesh, Singh etal (1980) revealed that the hivestock production
activity contributed 28 14 per cent of total employment of 231 01 days per
hectare The percentage contribution was higher on small farms as compared to
the large sized farms The hivestock activity contributed 28 57 per cent to the
total farm income of Rs 4991 22 per farm family The proportion of income

from hvestock production in the total farm mmcome was relatively high on small

sized farms as compared to the large sized farms
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Josht and Jha (1981) indicated that the earnings from the land
holding of majority of the marginal, small and semi-medium farmers were not
adequately sufficient for the household of the average size round the year
Livestock rearing provided a viable alternative to the small farmers as well as to
those, whose mcome from operational holding was very much low

Jachak and Borude (1983) calculated the business efficiency of
some farms in Ratnagirt district of Maharashtra for the year 1975-76 They
found that the total ncomes which comprised of crop and dairy enterprises and
other sources on margmal, small and medwm size holding group were
Rs 4376 57, Rs 3324 16 and Rs 2573.06 respectively, and Rs 2973 12 at overall
the level The farm busmess imcomes m three groups were Rs 2204 85,
Rs 1590 33, respectively and Rs 1710 99 at the overall level

Sharma et al. (1984) conducted the study on economics of mixed
farmmg m tribal area of Himachal Pradesh They noticed that the major source
of mcome for the farmers was sheep rearing For the farms, which were without
sheep, the off farm employment was the major source of mcome

Thorve and Galgalikar (1985) concluded from the study m the
Vidharbha region of Maharashtra start that mixed farms with daiwry enterprises
have experienced the positive effect of income vise m all the size groups of
farms The study showed that the mcorporation of dairy enterprises increase the
efficiency of capital by 36 per cent The investment of Rs 100 yielded a return
of Rs 184 on mixed farms as against Rs.148 on the farm without milch amimals
Arnsing trend was directly associated with the size of holding

The study conducted by Kushwah et al (1986) in Ghazipur district
of Uttar Pradesh revealed that the economy of small sized farms was influenced

largely by the hvestock production enterprise The contribution made by the
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livestock enterprise to the total farm mcome was of the order of 11 63 per cent
and 27 65 per cent on small and margmnal farms, respectively

Mehta and Sharma (1986) studied the farm structures, cropping
pattern and resource were in Raya and Govardhan blocks of Mathura district,
for the year 1982-83 They found that the mam sources of income for the
sample farms, were crop and mulk production activities

Singh and Sharma (1988) studied the income and employment
potentials under different farming systems on small farms m mid-westemn
region of UP for the year 1983-84 They found that the total mcome under
crop plus dairy farming systems on the small farms was Rs 7617 and showed
that the mamn source of total income was crop enterprise but farmers could
supplement it significantly by adopting suitable subsidiary occupation

Nawadkar et.al (1988) studied the employment pattern of
agricultural labour 1n Scarcity zone of Maharashtra for the year 1987-88 The
average per family income during year was Rs.10881 31 The major source of
income was crop production contributing nearly 40 per cent to the total income
against 60 per cent share from livestock, services and business etc.

Sharma and Mehta (1990) conducted a study in Himachal Pradesh
to obtain optimum combination of mulch cattle mcluding buffaloes and crops
and analysed its effect on farmers income Results showed that the percentage
increase m mmcome on small wrigated farms was greater than large irmngated
farms, where modern crop and darry technology was used Other benefits
included employment generation, reduced pressure on land and released scarce
resource

Deoghare etal (1990) conducted a study on mmpact of mixed
farming on mcome and employment m Kamnal district The results were

obtamed for four categones of mixed farming viz crop, crop-dairy, crop-



poultry and crop-dairy-poultry as well as bullock operated and tractor operated
farms Crop-dairy-poultry farming, however appeared to be the most successful,
raismg per capita mmcome upto 32 per cent on bullock operated farms, while
tractor operated farms experienced a relatively lower level of employment
generation of about 104 per cent

Pawar and Kale (1990) studied the employment and income
relattonship of the margmal and small farm famihes in drought prone area of
Maharashtra The crop and livestock production activities together contributed
62.50 per cent and 84 per cent share in the total annual income of the margmal
and small farm famhes, respectively The contribution made by wage earning
and mcome from services and business to the annual mmcome was to the extent
of 37 per cent and 14 per cent, n the case of the marginal and small farm
famhes, respectively

The study conducted by Dangat etal (1991) on a labour
employment and mcome pattern under different farming systems i Scarcity
zone of Maharashtra They revealed that in the rainfed bajra base area, livestock
production and wage earnings accounted for a major share of 33 per cent and
31 6 per cent, respectively, mn the total income under the farming system with
and without milch animals. While i the urigated bajra base area the total
family mcome was Rs.18389 and Rs 11164 m the farming system with and
without milch anmmals, respectively As regards the jowar base area, under
rainfed conditions, the per family total income of the farming systems with and
without milch ammals was Rs 10940 and Rs 8737 respectively, while n the
case of nrigated jowar base area, the corresponding figures were Rs 13074 and
Rs 9808 the labour requirement m the case of farming system with animals was

more than double to that m farming system without milch ammals The study
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recommended to mamtain the livestock which would help mm generating
employment opportunities and mcreasing the income of the farm famihes

A case study on economic rational of adopting dairy farming as a
tool for mmcome and employment generation for the weaker sections was
conducted by Atibudhi (1995) in Pipils block of Purt district The study evealed
that the additional productive employment generated through the activity of
darymng among the beneficiaries was 166, 169 and 171 mandays for small and
margmnal farmers and landless labourers, respectively, accounting for 43 45 to
53 27 per cent more labour employment compared to the non-beneficiaries. The
study further revealed that the adoption of dairy enterprise raised the mcome
levels of the beneficiaries by Rs ?527, Rs 2606 and Rs 2210 for small and
margmal farmers and landless labourers, respectively, which were higher by 35
to 40 per cent than the non-beneficianes

Radha et al (1995) analysed mcome and employment potential of
a diary as a single and as an adjunct to crop husbandry in Karimnagar district of
Andhra Pradesh The results indicated that the farmers in the study area
obtamed a net return of Rs.10549 from agniculture The analysis further
revealed that by maintaming one mlch amimal as an adjunct to crop husbandry
an additional expenditure of Rs 4485 has to be mcurred with and obtamed net
returns of Rs.2195, besides generating additional employment of 76 days

Deoghare (1997) conducted a study on sustamability of on farm
mmcome and employment through hivestock production m Mathura distrnict of
Uttar Pradesh He observed that the net income under crop farming increased as
the size of land holding increased On the farm of margmnal, small, medium and
large size, the maximum net mcome was through crop farming than other
farming On an average, the highest income was under crop farming (73 31 per

cent) followed by buffaloe (14 66 per cent), goat (11.63 per cent) and sheep



farming (0 40 per cent), livestock farming provides 26 69 per cent income to the
farmers He concluded that employment per household per year of female
labour was comparatively higher than male and children labour on all the farms
The overall average labour employment per farm under crop, goat, sheep and
buffaloe farming was 312 03 days and constituted 41 53, 23 34, 1 96 and 33 17
per cent, respectively On the whole, overall labour employment under hvestock
farming was 58 47 per cent

Pagire et al (2000) studied the contribution of livestock m the
generation of employment and mcome in the village, Pimpalgaon Wagha
Ahmednagar district of Maharashtra for the year 1998-99 They revealed that
the annual employment for the male was 238 and 230 days for a female worker
The livestock was the major source of employment both for male and female
worker with 3028 and 4192 per cent share in the total employment,
respectively The sale of milk was the prime source of income from hvestock

Pagire and Shinde (2000) studied the role of hivestock in the
economy of small farms in the Hivare Bazar watershed area in Ahmednagar
district of Maharashtra. They revealed that sale of milk was the major source of
mcome from livestock Of the total mcome from all sources, the share of
mcome from livestock was more than 32 per cent Livestock component,
constituted major role mn the economy of small farmers i the watersheds area
and provided sure source of regular ncome and employment

Singh (2000) studied contribution of livestock and crop enterprises
to the economy of tribal farmers in Kanke block of Ranchi district, Jharkhand
He revealed that per farm annual mmcome from hvestock was Rs 3384, milch
animals contributed 53 per cent to this followed by goats (31 per cent) and pig
(16 per cent) Livestock activities created an annual employment opportunity of

559 mandays/farm Draught ammals generated average employment of 168
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mandays, goats and sheeps 145mandays, milch animals 137 mandays and pigs
126 mandays He further revealed that livestock and crop enterprises were the
main source of farm employment The average annual employment per farm
was 987 mandays, which varied 414 to 1347 mandays on the farms Crops,
hvestock and farm forestry were prime source of farm income The average
annual gross mcome from these enterprises was Rs 26414 per farm The
contribution of crop, hivestock and farm forestry was 76, 14 7 and 7 3 per cent,
respectively.

Elamurugannan (2001) studied economics of mxed farming n
Erode district of Tamil Nadu A sample of 120 respondents were considered
and distnbuted as 1) farms with crop, dairy and sheep, 11) farms with crop and
dairy, m) farms with crop and sheei) and 1v) farms with only crop enterprise He
revealed that among the four enterprise combination, farms with crop, darry and
sheep rearing had the higher annual net income, conversely farms with only
crop enterprises had lowest annual income per farm As the size group
increased from small to large, the contribution of crop to total annual mcome
per farm ncreased

Logamatha (2001) conducted a study on employment pattern and
mmcome generation by women in agriculture in Rasipuram tahsil of Namakkal
district in Tamil Nadu. The results were obtained for three categories of mixed
farming The average annual employment generated for farm women were
1274 18, 1467 86 and 2253 25 man hours, respectively, n crop, crop, dairy and
poultry based farming systems Of which 26 8, 129 and 9 6 per cent were
employed 1n crop activities and 31 1, 54 4 and 47 2 per cent were employed m
dary activities, while poultry activities formed 21 9 per cent, respectively and
42 1, 327 and 21 3 per cent were utilized in household activities i crop, dairy

and poultry based farming systems
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Pant and Singh (2001) conducted a study on role of farm women in
humid South Eastern plam of Rajasthan They revealed that participation of
women was high m mterculturing, threshing, harvesting, milking of the amimals
and 1n the collection of mputs for animal husbandry Female participation was
more compared to male mn marketing of livestock product while reverse picture
was seen m the marketing of crop produce. Per worker employment of female
was higher (257 02 days) compared to male worker (213 09 days) in a year On
farm and off farm per female worker, got employment of 224 55 days and
12 47 days respectively, in a year.

Studies by Singh et al. (1996), Kumar (1983), Singh and Sharma
(1998), Deoghare (1990), Talatlh and Borude (1980), Pagire (2000) revealed
that the dairy enterprise i combmation with crop farming offered considerable
scope for increasing the net returns as well as employment potential for farmers

In mixed farming, on an average highest net income were obtamned
from crop farming while labour employment under the hvestock farming was
the highest Economy of small farmers was primanly mfluenced by the
livestock enterprise. Keeping dairy animals along with the crop enterprises
based on scientific management principles provided additional mcome and
employment to the farmer throughout the year (Talathi and Borude 1980,
Kumar 1983, Patil et al. 1993 and Singh et.al 1995). Resource use levels per
hectare showed an inverse relationship with the farm size (Khan and Alam
1988, Sharma and Sharma 1998) Use levels of inputs were more m the
urigated region than m the rainfed region (Birart 1997) Input use was increased
due to adoption of new technology on farm (Sidhu and Gre wal 1990)

It 1s economical to rear two milch animals on small farms adopting
new technology (Rajput 1973) Inclusion of damry activity improved the

efficiency of small farms (Mehta etal 1980) Per acre basis dairy was more
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profitable than crop cultivation (Pal and Pal, 1983) Net returns from dairy
enterprise were higher than crop enterprise (Balishter and Singh 1989) on the

contrary 1t was observed that net returns from crop enterprise were the highest

(Inamdar et al 2000).

It 1s seen that human labour fertilizer and other working capital
were major wnputs mfluencing output of crops (Morankar 1995) Important
mnputs n sugarcane yield were land and human labour (Singh and Beena 1996)

Marginal value products of manures and fertilizer were more than
that of mrmgation (Azad and Garg 1974) Concentrates were the most
significant n influencing milk yield while human labour have negative effect
on milk yield (Rar and Gangwar 1976) Expenses on green fodder, concentrate,
dry fodder and housmg expenses were most important inputs affecting mulk
production (Shah etal 1994) Concentrate, feed and labour were mmportant
mputs 1n milk production (Khem Chand etal 2001) Dry fodder has negative
effect on local cow and crossbred cow (Kumar 2001) MVP analysis suggested
that higher feeding of concentrates and more labour use would result in higher
returns from dairy enterprise (Khemchand et al 2001)

The potential far average annual labour input per hectare basis was
more n darrying than crop cultivation (Grawal and Rangi 1980) Opportunities
for employment in damrying increased due to use of new technology The
economy of small farmers was mfluenced mainly by the livestock enterprise
(Kushwah etal 1986) The net income was highest under crop farming while
labour employment was highest under hvestock farming (Deoghare 1997)

The studies mn respect of importance of mixed farming, resource
use structure, costs and returns of crop and dairy enterprise and imcome an
employment potential of sample farms were related to one aspect or two and

subjected to one or more lmmtations Most of the studies analysed the farm
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business in mmgated region and few in ramnfed region and not with all the
aspects at a time Present study 1s a modest attempt to explore the areas of
research in two districts namely Pune and Solapur of Western Maharashtra The
study analyses the resource use structure, costs and returns of different types of
farms in mmgated and rainfed region The study also measures the 1esource
productivities and resource use efficiency on different types of farms An
attempt 1s made to study the mcome and employment generated on different

types of farms in irnigated and rainfed regions
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3. METHODOLOGY

This chapter discuss as the methodology adopted for the study It
provides an msight mnto the source of data, data collection, variables of
the study and analytical approach deployed in the analysis of data for
obtaining estimates of different vanable and establish relationship
between output and mputs on farms mn order to meet the requirements of

the objectives of the study

3.1 Data requirement

The 1nvestigation contemplates, the study of resource use
structure, costs and returns structure, resource productivities and resource
use efficiencies of different types of farms for crop production activity
and livestock activity in the region The detailed data were required on
the following aspects.
a)  Structure of sample farms
b)  Quantities of different inputs used and output of the farms

¢)  Production cost and value of output

a) Structure of sample farms

In order to know the structural orgamisation and background
information of the sample farms, the farm level data were required
respect of land use pattern, cropping pattern, mvestment i different

capital assets, and composition of selection of sample families
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b) Physical quantities of inputs and output

The data on physical mputs such as human labour (both hired and
family), bullock labour (owned and hired), quantities of seed, manure,
fertilizers, plant protection chemicals and other inventory expenditure as
well as the data on physical quantities of output comprising of mam and

by-products of crop and livestock activities

c) Production costs and value of output

The information on various aspects such as wages of hired human
and bullock labour, mmigation charges, expenditure on seed manures,
fertilizers, secticides and fungicides, repairs and maintenance of
unplements and machmery etc and maintenance of livestock by the
selected sample famihes In addition to this for computing the value of
output from crop and hvestock activities, farm harvest price, prices of

animal product were also required

Sources of data

For the completion of present study both types of data 1 e primary
as well as secondary were required Macro level data were obtained from
the office records of Government departments such as agriculture,
amimals husbandry, dairy co-operatives, etc The micro level data were
obtamned by personal interview method from the selected 180 sample

families of both the region for the agricultural year 1999-2000

3.3 Selection of the study area
The state of Maharashtra 1s divided into nine Agro-chimatic zones

The Scarcity zone comprises parts of seven districts from Western
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Maharashtra For the present study, two districts namely Pune and
Solapur were selected purposively from the Scarcity zone of Western
Mabharashtra These two districts cover more than 35 per cent area of
Scarcity zone of Western Maharashtra and have more or less similar
agro-chmatic conditions, crop complex and soil type As in this area,
dairy, poultry, goat and sheep enterprises are complementary to crop
production activity and the practice of undertaking one or more than one
activities alongwith the crop production activity 1s followed by the most

of the farming communities of this region

3.3.1 Sampling design
The sampling design adopted for the present study was three stage
stratified random sampling design with tahsil as a primary sampling unit,

village as a secondary sampling unit and farm household as the ultimate

unit of sampling

3.3.2 Selection of tahsils
The primary unit of sample was tahsil and the record of revenue as

well as department of agriculture was referred for the same The tahsils
falling under Scarcity zone, which receive 500 to 700 mm rainfall, were
arranged in ascending manner for each district separately on the basis of
imigated area under tahsils Two tahsils 1€ one mwrgated and one rainfed
from each district were selected purposively on the basis of the highest
and lowest rngated area in tahsils Thus, two tahsils of wrigated area and-
two tahsils of ramnfed area were selected The two tahsils, one imgated
and one ramnfed namely Indapur and Shirur from Pune district and

Pandharpur and Madha from Solapur district were selected, respectively



3.3.3 Selection of villages

The willage, bemng the secondary unit of sample, randomly three
villages were selected from each tahsil by listing them 1n ascending order
having maximum cropped area as well as number of hvestocks From the
irigated region, villages viz, Lasurne, Kalthan 2 and Wadapun from
Indapur tahsil of Pune district and Bhandishegaon, Gursale and Kauthali
from Pandharpur tahsil of Solapur district were selected, and from
rainfed region, villages namely Karade, Karandi and Nhavara from
Shirur tahsil of Pune district and Madha, Modmmb and Uplat from
Madha tahsil of Solaopur district were selected

3.3.4 Selection of sample farmers

The tertiary and ultimate umit of sample was the farmer The list of
the farmers having the milch animals were prepared from revenue record
of villages and were categonized mto three size groups on the basis of the
operational holdings wviz , holding size upto 2 00 ha, holding size 2 01
ha to 4 00 ha and holding size 4 01 ha and above were designated as
small, medium and large size groups, respectively Then, five cultivators
were selected randomly from each size groups The sample comprised of
90 farms m each ramfed and urigated region consisting 30 farms from
each size groups Thus, the total sample consisted of 180 farms
34 Collection of data
3.4.1 Primary data

The mmformation regarding the expenditure incurred on account of
crop and hivestock activities and returns from these enterprises were

collected by the survey method for the agricultural year 1999-2000 with
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the help of pretested questionnaires specially designed for the purpose by
conducting personal interview with the selected sample famlies of the
regions

3.4.2 Secondary data

Secondary information regarding the tahsil wise area under
different crops and number of lhivestock during the year 1999-2000 was
collected from the office records of the Divisional Agriculture Officer
and Ammal husbandry officer The nformation regarding population
land use pattern, cropping pattern, irrigation and capital assets were
collected from the socio-economic reports of the respective districts for

the period under reference

3.5 Method of data analysis

The data collected from sample families were complied according
to mdividual sample categortes The data were further analysed to obtain
sample means relative to different aspects of crop and hvestock
production activities A simple tabular method and production function
analysis were the two tools used for the present study The relative
contribution of mdividual vanable to total mcome and labour

employment of the families were studied by multiple regression analysis

3.5.1 Estimation of input requirements

The requirement of mputs for crop production activities and
livestock enterprises were estimated by a tabular system of analysis with
simple averages The input requirements were calculated separately for
each enterprise on per family and per unit basis The inputs requirements

for crop enterprise included human labour (hired + family), bullock
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labour, seeds, manures and fertilizers, plant protection chemicals,
urigation etc In the case of livestock enterprise, the mputs required were
human labour, green fodder, dry fodder, concentrates and veterinary aids
The mput requirements were estimated for each of the sample categories

for both the regions

3.5.2 Estimation of costs and returns
The data were analysed to find out the unit production costs and
returns of crop and livestock enterprises separately A cross sectional (1 ¢
size groupwise) comparison of costs and returns of both the activities as
well as mixed farms as whole was done separately n order to find out the
extent of profitability in each farm enterprise in both the regions
3.5.3 Output-input relationships
The output-input ratio is the ratio of gross icome to the total cost
This ratio 1s calculated as the ratio of gross income to the total production

cost for both enterprises separately as well as for the mixed farm as a

whole

3.6 Concepts and their meanings

3.6.1 Cost concepts used for crop enterprises

The primary data which was collected at farmer’s level were
processed, compiled and the total input costs of different crops have been

distributed by using standard cost concepts

Cost ‘A’ : Cost ‘A’ mcludes the cost on account of hired
human labour, hired plus owned bullock labour and machie labour,
seeds (purchased plus owned), manures (purchased plus owned),

fertilizers, imgation, plant protection, land revenue and cesses,
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depreciation on mmplements and machinery, mterest on working capital
etc

Cost ‘B’ It comprises of Cost ‘A’ plus nterest on value of
owned fixed capital assets (excluding land) and rental value of own land
(net of land revenue) and rent paid for leased n land

Cost ‘C’ It comprnises of Cost ‘B’ plus imputed value of
famuly labour

Cost concepts i.e. cost ‘A’, cost ‘B’ and cost ‘C’ has been
utihized for working out per hectare costs and returns of crops indifferent
S1ZE€ groups

The methodology adopted for valuation of different items of
cost m estimation of cost of cultivation 1s discussed m the subsequent
paragraph
1 Human Labour It includes both hired and family labour Most of
the labour force engaged 1n crop production comes from cultivators own
family However, the cultivators have to engage hired labour from time
to time for certain operations It includes labour required for following
different operations. Ploughing, harrowing, weeding, planting, earthing
up, manuring, fertihizer application, plant protection, 1rrigation,
harvesting, winnowing and incidental (includes actual labour required for
orgamzation of mputs, watching, etc )
Human labour cost comprises of
a)  Wages actually paid to the hired labour as also those paid to the
labour hired on contract for the whole year or part thereof for various
operations

b)  Imputed value of labour put in by the family members for various

operations
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c)  Wages paud to the attached farm servants for different operations

The wages of male and female members of the family were
calculated on the basis of wages rates m force from time to time of the
casual labours for different operations

However, for converting the female labour i to the mandays
following formula has been used

Mandays = Female labour days x 0.75

2 Bullock labour In the case of hired bullock labour, the prevailing
rates of bullock labour for particular operations m the willage weie
considered Charges on account of owned bullock labour were accounted
on the basis of the charges paid to the hired bullock parr including the
labour required for the opératlons like ploughing, harrowing, manuring
and organization of mputs
3 Machine labour In the case of hired machme labour, the
prevailing rates of machine labour (ie tractor, threshing machine)) for
particular operations n the village were considered Charges on account
of owned machme labour were accounted on the basis of the charges
paid to the hired machine
4 Seed : The cost on account of seed purchased was worked out at
the actual price paid by the cultivators The cost of own seed was
evaluated on the basis of rates prevailed n the village
5 Manure The cost of farm yard manures or composts produced on
the farm was evaluated on the basis of rates prevailed in the village The
cost of manures purchased was accounted for by considering to the actual
prices paid by the cultivators

6. Fertilizer The cost on account of fertihizers was worked out at the

actual prices by the cultivators
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7.  Insecticides and pesticides The insecticides and pesticides were
charged at the actual prices paid by the cultivators
8.  Irrigation charges Irmgation was mostly through wells, bore

wells, canal The details regarding estimation of mrigation charges 1s

given below
Irngation charges for sample = Th x M, F1
crops (Rs) + [ IGCA |PA
Where,
Ih = Total number of working hours of electric motor for the crop
M, = Per hour maintenance cost of electric motor
FI = Interest on fixed capital of irrigation structure

I1GCA= [Imgated gross cropped area

PA = Area of the crop

Per hour Mamtenance = Mc

cost of Electric motor Wh
Where,

Me =Maintenance of cost of electric motor mncludes electric bill for
the year plus repairs charges
Wh =Total number of working hours of electric motor for one
year
Irngated cropping pattern of mdividual sample farmer was taken
into consideration Then the mformation on number of wrigation apphed

for mdividual crop, horse power of the electric motor, soil, canal charges
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were worked out as the charges paid by the cultivators for umigating the
crop

9 Land revenue, cesses and taxes This item of cost mcludes land
revenue, additional land revenue, cess by the Zilla Panshad, taxes on
account of Employment Guarantee Scheme and educational taxes, which
were actually paid by the cultivators

10 Depreciation on implements and machinery and repairs Farm assets
hke farm buldings (whole or its part used for agrnicultural business
purpose), implements, equipments, machinery, bore wells and other
urigation structure were evaluated at the prevailling market prices taking
nto consideration the conditions of the assets Depreciation of these
assets for current year was calculated using straight line method For the
purpose, the present value and remaming useful life of assets were

considered and worked out with the following formula

D = (PV)—(10 % of PV)

RL
Where,
D = Depreciation of asset for one year in rupees
PV = Present value of the asset in rupees
RL = Expected remaining life of the asset in years

11.Interest on fixed capital Interest on present value of fixed assets
(excluding land, anmmals and traditional old wells) such as farm
buildings, mmplements, equipment, machinery, bore wells, rigation

structure was charged at the rate of 10 per cent of the present value
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12.Interest on working capital Interest on working capital was charged at

the rate of 13 per cent per annum for full of period of crop

13.Rental value of land . Rental value of land 1s calculated as one-sixth of
gross value of produce (main + bye produce) minus total land 1evenue

paid

Concept of Income in crop production

Gross Income Value of main produce and bye-produce at the rate
prevailing at the time of harvest of crop

Farm Business Income = Gross mncome — Cost A

Family Labour Income = Gross income — Cost B

Net Income = Gross income — Cost C

Farm Investment = Net income + rental value of land + Interest on
Income fixed capital

It 1s the same as Farm business income — Imputed value of family labour
3 6 2 Cost concept used for livestock enterprises

The livestock enterprises mn the present investigation included draught,
milk and other animals such as sheep and goat The costs and returns
from all these ammmals put together were estimated on per farm and per
livestock umit For thus purpose, the amimals maintaned by each of the
sample units were concerted into animal umts with the help of norms
adopted in Government of India’s cost of Cultivation Scheme The norms

followed are as under
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Animal mamtained during the year Animal unit
Animal of the age above two year 1 00
Ammals 1n between the age of 1 to 2 years 050
Calves below one year 025
Goat and sheep 020

In order to work out the costs and returns of livestock enterprise,
various items of costs were categories into two main groups such as (a)
working costs and (b) fixed costs

Working costs 1n hivestock rearing are those costs which are paid
directly and nclude costs of feed, cost on account of hired labour and
family labour, vetermmary charges, cost on miscellaneous items and
mnterest on working capital for the year

Fixed costs are those costs which are not paid directly but they are
to be considered while estimating the cost of hvestock rearmg They
included interest on fixed capital comprising of investment on a animal,

byre, utensils, depreciation of animal, byre and utensils

a)ltems of Costs
In various items of cost considered in working out the cost of
livestock rearing are as under

i) Fodder

In the case of purchased fodder, the actual purchase price was taken
mmto account while 1n the case of fodder raised on own farm, prevailing

market prices were taken mto consideration for evaluation




c)

d)
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ii) Concentrate

The cost on account of concentrate was worked out at the actual
purchase price paid by the farmer
iii) Labour

The labour 1s required for various activities in hivestock enterprise

such as grazing, tending, feeding, cleaning of byre, milking etc The
valuation of labour was done on the basis of total wages paid to him both
m kind and cash while that of famuly labour was done at the prevailing
wage rates for the labour
iv) Veterinary expenses

The expenses incurred on purchase of medicines and other
veterinary requisites
b) Maintenance cost of livestock

Net mamtenance cost of animal 1s equal to gross maintenance cost
less value of dung

Per hour maintenance cost of bullock
Net maintenance cost divided by total productive work hours (work for
crop production) on own farms and other’s farm as well as non-crop
production work on own and others farms

Seurce of returns from livestock
The returns from hivestock mcluded mmcome from various items viz, milk
and milk products, manure, sale of animals, appreciation in the value of
ammals and mmputed value of bullock labour for crop production, hiring
out charges and appreciation m the value of animals
The net returns from hivestock were examined at working cost and total

cost of maintenance of animals



49

3.7 Production function analysis

(a)Choice of function
Number of production studies have been conducted with the major
objectives of determming the productivities of resources and allocation
efficiency of farm mputs for a crop or hivestock or for the farm business
as a whole These studies have used Cobb-Douglass type of production
function for estimation and finally pomted out mefficiencies m the
resource use and indicated improvements m mput mix to increase yields
[Sain and Bagchi1 (1977), Kasar (1992), Birar1 (1997) etc ] By now, the
choice of Cobb-Douglass form has become a convention in production
function analysis maimly because of its theoretical fitness to agriculture

and 1ts computational manageability
It 1s n this context, the Cobb-Douglass production function has
been fitted to the farm level data of both the regions of farms for
studying resource productivities and resource use efficiency m crop

production, livestock production and for the farm as whole

3.7.1 Crop production function
The Cobb-Douglass production function of the followng type was

used to estimate production elasticities of resource vanables in crop

production activity

Y =g - X]bl X2b2 X3b3 X4b4X5b5X6b6X7b7X8b8 eu
Where,
Y = Gross returns (Rs )

a = Constant



b1 = Regression coefficients of respective variables
X1 = Human labour (mandays)

X, = Manures and fertilizers (Rs )

X3 = Other working capital (Rs )

X4 = Gross cropped area (ha )

Xs= Area under cash crops (ha)

Xs = Area under fruit crops (ha )

u

e = Error term

3.7.2 Livestock production function
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The livestock production was estimated for all animals together

For this purpose, the Cobb-Douglass production function of the

following type was used

Y =3 lel X2b2 X3b3 X4b4X5b5 eu

Where,

Y = Gross returns (Rs )

a = Constant

b1 = Regression coefficients of respective variables
X; = Dry fodder (qgtls )

X, = Green fodder (qtls.)

X3 = Concentrates (Kg )

X, = Human labour (mandays)

X5 = Livestock unit (No )

1}

e = Error term
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3.7.3 Production functions for the mixed farm :
An attempt was also made to estimate production elasticities of

individual resource vanables i farm production as whole by using

Cobb-Douglass production function of following type

Where,
Y = Gross returns of the farm (Rs)

a = Constant

b1 = Regression coefficients of respective variables
X, = Human labour (mandays)

X, = Cash expenses on crop broductmn (Rs)

X3 = Cash expenses on livestock production (Rs )
X4 = Area under cash crops (ha )

Xs = Area under fruit crops (ha )

X¢ = Gross cropped area (ha )

u

e = Error term
Thus the productivity of individual resources for crop production,

hvestock enterpnises and farm as whole were worked out for different
size groups of holdng The significant test for individual resources was
carried out by student’s ‘t’ test, while, the significance of the model was
tested by ‘F’ value test R* were also worked out in total production by
the explanatory vanables

3.7.4 Specification of variables

i) Land

The most important vartable used m production function 1s area This
mput has been used as explanatory vanables in the production function

analysis and 1t has been used as gross cropped area n hectares



ii) Human labour
This mputs has been expressed m terms of mandays of eight hours It
included all human labour (including operator’s labour, hired labour-
permanent and temporary and other family labour) utihzed for
performing different farm operations right from preparng of land to
threshing The difference m the efficiency of labour have ben taken mto
account by converting female labour into mandays
(Mandays = Female labour X 0 75)
iii) Mannures and fertilizers

This input variable included the use of plant nutrient n the form of
manures (organic) and fertihzers (inorgamc) In view of the difficulties
involved 1n finding out exact quantities of different nutrients at the farm
level, only three major nutrients viz, N, P and K have been considered n
the present study The mnput varnable including manures and fertilizers
has, therefore, been defined in the forms of the total nutrients (NPK)
applied through chemical fertilizers as well as through FYM (manure) in
kilogram
iv)  Other working capital
This variable has been defined as expenditure on other mputs These
mputs are seeds, irrigation, insecticides and fungicides, repairs (minor)
and maintenance of implements and machinery etc All these inputs were
aggregated mnto only one vanable for the reason that each of these items
individually may have a small association with production and inclusion

of all these items as separate variables would greatly reduce degree of

freedom



v)  Area under cash crop

This mput has been measured in terms of hectares This ncludes
area under cash crops such as sugarcane, cotton, summer groundnut and
onion
vi)  Area under fruit crop

This mnput has been measured in terms of hectares This variable
includes area under fruit crops grown by the cultivators such as
pomegranate, custard apple, ber etc on the farms
vii) Gross returns

The gross returns obtained on each farm from crop enterprise has
been used as dependent variable in monetary terms

An attempt has been made to estimate the production function for
livestock production on different size groups of farms in the nmgated and
rainfed regions Explanatory variables mcluded were
i) Dry fodder :

It includes dry fodder purchased as well as farm produced
fed to the animals on the farm and was measured in quintals
ii) Green fodder:

This vanables includes green fodder purchased as well as
farm produce fed to the ammals on the farm and was measured n
quintals

iii)Concentrates:

This vanables includes the feeding of concentrate hke o1l

cake to the animals on the farm 1n kilogram
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iv)Human labour:

The human labour used for maintenance of livestock 1 e for
cleaning of byre, feeding, rearing mulking of livestock etc This input has
expressed n terms of mandays
v) Livestock unit

This vanable includes the number of hivestock unit on the
farm

In addition to this, an attempt has also been made to estimate the
production function for mixed farm as a whole on the different size
groups of sample farms in the irrigated and ramnfed regions. A set of
explanatory variables used 1s as below.

i) Land

It has been used as gross cropped area in hectares
ii) Human labour

The human labour imput has been expressed interms of
mandays and evaluated as explaned earher.
iiif)Cash expenditure on crop production excluding human labour

This vanable included the expenditure on seed, manure,
fertilizer, irrigation, crop protection and repairs and hiring charges of
implements and machines used n crop production in value terms

iv)Cash expenditure on livestock activity

This vanable included the maintenance cost of ammals
excluding the wages of human labour

v) Area under cash crop

This variable includes the area under cash crops lke

sugarcane, cotton, summer groundnut and onion and measured in

hectares
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vi)Area under fruit crop

This vanables includes area under fruit crops mentioned
earlier 1n hectare

vii) Gross returns

The gross returns obtained on each farm from both crop and
livestock enterprise has been used as dependent variable in monetary

terms

3.8 Economic analysis

The estimated production function coefficients were used for
economic analysis with rega}rds to estimation of returns to scale and
margmnal productivities of individual resource factors. The differences in
the values of these estimated c&efﬁcwnts gives an 1dea about the
vaniations in the productivities of resources of the farms m different

regions as well as groups of farms -

-a) Estimation of marginal valuerroducts

In order to compare the marginal value productivities with
the marginal cost of the individual vanables, the analysis was extended
to work out margmal physical products (MPPs) and marginal value
products (MVPs) of the selected variables of the present study

The marginal physical product (MPP) of individual mput
used in the crop, livestock and farm as a whole production of enterprises

was worked out with the help of fo]lowing equation
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MPPx, = b _
Xi

Where,
bt = Elasticity of production for X1
'Y = Geometric mean of output
~Xi = Geometric mean of mput

The MPP of individual mput were then converted mto MVPs with

the help of unit price of output

Y
MVPx, = bt — Py
X1
Py = Per unit price of output

The efficiency of resource use was studied through the
comparnison of MVP of resource with its respective acquisition cost The
difference between MVP of the mdividual resource and its acquisition
cost was tested by computing ‘t’ value
b.  Estimation of returns to scale

In the Cobb-Douglas type of production function, the returns to

scale are measured by adding elasticities of all the mput as given below

I
o
>
=
2
g
t
{
i
I
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g
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by,by ----- b, are the regression co-efficient or elasticities of production
and the returns to scale 1s
Ybis = b; + by + ----- + by

Depending upon the sum of regression co-efficients as less than,
equal to or greater than umty, the prevailing returns to scale are
considered as decreasing, constant or increasing, respectively Smce the
elasticity coefficients are constant i the Cobb-Douglass production
function, the scale of returns so indicated represent the average condition
for the sample farm The s;lms of regression coefficients were further
tested for their deviation from unity The details of test used are given in
Appendix I
b) Statistical test for comparing production function relationship

In order to know whether the wmgated and rainfed farms belonging
to different production relationships, Chow’s test of equality has been
apphied (Gujarathu, 1978 and Kasar 1987) The test wvolved the
following steps
Step | Combine all N; and N, observations of two sample and run
the single “Pooled” regression From the regression, obtam

the residual sum of squares (RSS),
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say S; with df = N; + N; — K where K 1s the number of parameters
estimated

Step 11 Run the two mdividual regression (1) and (2) to obtan their
RSS say S, and S; with df = N} — K and N, —K respectively
Add these two SS, say Sq4 = S, + S;with df = Ny + N; - 2K

Step Il ~ Obtam Ss=S; -S4

Step IV Apply the “F’ test as follow

‘F> = Ss/K
S4/ (N 1+N;- ZK)
With df = K, N1 +N2 - 2K

If the computed ‘F’ exceeds the critical ‘F’ the hypothesis that the
two regressions are the same can be rejected In other words, such
regression differ, either m the intercept or slopes or both

3.9 Estimation of family income
Per farm family income was worked out by simple tabular
method considering the means for the different sized farms The mcome
from crop production, livestock activity, wages earned and mcome from
service and business have been worked out for both the regions
3.10 Estimation of employment function
The followmg form of multiple linear regression equation

was used for estimating the employment
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Y=a+b; X;+ 0r,X5 + b3 X5 + baXy + bs X5 + uy

Where,
Y = Total farm employment (mandays)
a = Constant
Xy = Gross cropped area (ha )
X, = Muilch animals (No )
X3 = Working capital (Rs )
Xy = Cropping mtensity (%)
Xs = Off- farm employment (mandays)
bi’'s = Regression coefficients
Uy = Error term

3 11 Estimation of income function
The annual family income function has also been estimated on the

lines of employment function The form of function used was as under

Y=at+bh1 X+ byX; + b3X5 + baXy + bsXs + ug

Where,
Y = Total farm family mmcome (Rs )
a = Constant
Xy = Gross cropped area (ha )
X, = Milch animals (No )
X; = Total crop and livestock expenditure (Rs )
Xy = On-farm [abour employment (mandays)
Xs = Offfarm labour employment (mandays)
br’s = Regression co-efficients
U = Error term

9191919191919/9)9)919;
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4. SOC10-ECONOMIC FEATURES OF THE
STUDY AREA AND SAMPLE FARMS

4.1  Socio-economic features of the study area

The Knowledge about the physical features and economic
background of the study area facilitates better understanding of the
problem under investigation Agro-climatic conditions play major role in
the agrnicultural production Apart from the agro-climatic factors, there
are some factors, which are minor but play mmportant role in the
production. The factors are topography, soil types, 1rigation,
communication, educatioq, credit,  marketing, mfrastructural
development and entrepreneurship The study of these factors, in addition
to land use pattern, crop pattern and mmportance of crop and livestock,
would help m understanding the salient features of the area As
mentioned earlier, Indapur and Shirur tahsils of the Pune district and

Pandharpur and Madha tahsils of Solapur districts were selected for the

present study.

4.1.1 Location

Pune district 1s a part of deccan plateau The district lies between
17°50" and 19°24 North latitudes and 73°19 and 7510 East longitudes
Pune district 1s surrounded by Ahmednagar district n North and East,
Satara district in the South Raigad district in the West, Solapur district i
the South East and Thane district in the North-West The part of the
district are more or less broken type due to the Sahyadn mountans
spread from North to West It hes mn the basin of Bhima, Ghod,
Indrayani, Mula-Mutha, Nira, Karha, Kukadi For admimstrative
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purpose, the district is divided mto 13 tahsils The district has a total
geographical area of about 15642 sq km

Indapur tahsil 1s situated at east side of the district headquarter on
the Pune-Solapur highway and tahsil headquarter 1s at a distance of 135
kms from Pune. Indapur tahsil 1s surrounded by Baramat: tahsil at West
Daund at North, Malshiras at South and Madha at east side Nira left
canal flows m the direction of west to east

Shirur tahsils 1s situated at North-east side of the district
headquarter on the Pune-Ahmednagar Road at a distance of 60 kms from
Pune Shirur tahsils 1s surrounded by Haveli and Rajgurunagar tahsils at
West, Pamer tahsils of Ahmednagar at North, Daund tahsils at East and
Purandhar and Baramati tahsils at South It hes in the basin of Bhima
river

Solapur district 1s one of the five districts of Pune Revenue
Division, situated on the South-East fringe of Maharashtra state and
situated between 17°-10" to 18°-32’ North latitude and 74°-42' to 76°-15'
East longitude Solapur district 1s surrounded by Ahmednagar district
the North, Osmanabad m the North and East Sangalt and Karnatka state
are to the South and Sangli, Satara and Pune districts towards the West
There 1s no mportant hill system n the district However, towards
North-East fringe, sparse of Balaghat ranges and towards western fringe
sparse of Mahadeo ranges and towards South-western fringe sparse of
Shukracharya ranges exast mn the district It hies mn the basin of Bhima,
Nira, Sina and Man nvers For admimstrative purpose, the district 1s

divided into 11 tahsils The district has aggraphlcal area at about 14895
sq kms
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Pandharpur tahsils 1s situated at West side of the district
headquarter on the Solapur-Kolhapur road and at a distance of 70 kms
from Solapur Pandharpur tahsil 1s surrounded by Mohol tahsil at East,
Madha at North, Malshiras at West, Sangola and Mangal Wedha at South
stde Bhima 1s the main niver which flows m the direction from North-
West to South-East

Madha tahsil 1s situated on West side of the district head quarter
on north side of Solapur-Pune highway, at a distance of 65 kms from
Solapur Madha tabsil 1s surrounded by Mohol tahsil at East, Karmala at
North, Pandhapur at South and Indapur tahsil of Pune district at West

side It lies 1n the basin of Smna niver

4.1.2 Population

The mformation relating to population and distribution of workers
according to different categories 1s shown n Table 4

According to the 2001 census, the population of Pune district 1s
7224000 m which 41 92 and 58 08 per cent were the rural and urban
population, respectively The population of Solapur district 1s 3855380 m
which 68 20 and 31 80 per cent were the rural and urban population,
respectively The population density of Pune district 1s 462 and that of
Solapur district 1s 259

The percentage of total workers 1n the total population was 42 21
per cent in Pune district, while it was 45 83 per cent in Solapur district It
1s observed that out of total workers, percentage of workers engaged m

agriculture and related field for the Pune district was 40 66 per cent and



Table 4.1-Demographic features of the study area

(‘000)
Sr | Particulars Solapur Pune

No District | Pandharpud Madha | District | Indapur | Shirur
1 Geo area sq Km{ 14878 1194 1526 15621 1468 1557
2 [Population 259 278 194 462 238 200

Density

3 | No ofvillages 1233 101 127 4563 141 113
4 No of houses 861 67 57| 14334 54 42
5 [No of families 865 69 57 1541 54 43
6 ([Total population| 385538 | 40268 | 29215 7224 34837 31057
a Male 199066 | 21012 15177 3768 180 64 160 64
(5163) | (5218)| (5195)| (5216)| (5185)| (5172)
b Female 1864 72 192 56 140 38 3456 167 73 149 94
(4837) | (4782)| (4805)| (4784)| (4815)| (4828)
7 | Rural 262955 37130 | 26938 3029 326 78 | 283 57
population (6820) | (7731) ] (9221 | (4192)| (9381)| (9131)
8 | Urban 122582 . 9138 2277 4196 2158 2700
population (3180) | (2269) | (779)] (5808)| (619)| (869)
9 | Workers 17669 1821 1577 30492 1545 1620
a Agnl & 11166 1237 1194 12399 119 1164
related (6319) | (6793)| (7571)] (4068) | (7760)| (7185)
b Non agril 6503 584 383 18093 346 456
(3681) | (3207) | (2429)| (5934)| (2240)| (2815)
10 | Rural workers 13527 1561 1508 16073 1483 1529
a Agnl & 10845 1220 1188 11961 1192 1160
related (8017) | (7815)| (7878)| (7442)| (8038)| (7587)
b Non agnl 2682 341 320 4112 291 369
(1983) | (2185) | (2122)] (2558)| (1962)| (2413)
11 | Urban workers 4142 260 69 14419 62 91
a Agnl & 320 16 8 433 7 4
related (773)] (615 (1159 @G0! (1129 ] (440)
b Non agril 3822 244 61 13981 55 87
(9227) | (9385)| (8841)] (9696)| (8871)| (9560)
12 | Literate 2757 276 194 5835 248 228
_persons (7150) | (6865) | (6640)| (8078)| (7145)| (7353)
a Male 1637 165 115 3336 147 135
(8228) | (7883)| (7604)| (8855)| (8166)| (8403)
b Female 1120 111 79 2499 101 93
(6007) | (5809 | (5713)| (7232)| (6007)| (6237)

(Figures 1n parentheses are percentages to the respective totals)

Source Socto-economic Reports of Solapur and Pune districts, 2001-2002
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63 19 per cent for the Solapur district Out of total rural workers, 74 42
per cent and 80 17 per cent were engaged m agriculture and related
fields, respectively mn the Pune and Solapur districts The hteracy
percentage was more 1 Pune district (80 78 per cent) than the Solapur
district (71 50 per cent)

Among the tahsils, the population of Indapur and Shirw are
348370 and 310570, respectively while 1t was 402000 and 292000 1n
Pandharpur and Madha tahsils The population density 1s 238 and 200 in
Indapur and Shirur, respectively, while that of Pandharpur and Madha
tahsils, 1t 1s 278 and 194, respectively Out of total population, the
percentage of rural and urban population 1s 93 80 and 6 20 n Indapur,
91 31 and 8.69 mn Shirur, 77 31 and 22 39 per cent in Pandharpur and
92.21and 7.79 per cent m Madha tahsils, respectively It 1s observed that
out of total workers, percentage of workers engaged in agriculture and
related field for the Indapur, Shirur, Phandarpur and Madha tahsils 1s
77 60, 71 85, 6793 and 75 71 per cent, respectively The out of total
rural workers, 80 38, 75.87, 78 15 and 78 78 per cent are engaged in
agriculture and related field in the tahsils respectively The hteracy
percentage was more mn Shirur tahsil (73 53 per cent) and least in Madha
tahsil (65.81 per cent)

4.1.3 Climate
In Solapur and Pune district and selected tahsils, ramny season starts

from the muddle of June and lasts at the end of October The South-West
mansoon 1s the mam ramy season, during which different parts of the

districts get major portion of the annual precipitation It 1s followed by
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winter season from November to February and hot weather from March
to mid-June The average ranfall of this area 1s m the range 50 to 60cms

During winter the atmosphere remains generally bright and clear
with moderate to less humidity (1e¢ dry winter) While 1t remamns clear
with bright and scorching sunshme with less humidity and occasionally
mild-dust storms and hot winds may occur during summer season in the
selected districts and tahsils Within the districts, m the canal migated
areas, the temperature during winter, some times falls below 10 degree
Celstus with moderate to high humidity and in such area temperature
during summer rarely increases beyond 49 degree Celsius

The information pertaming to monthwise ramfall for the year

1999-2000 n the selected district and tahsils 1s presented n Table 4 2

Table 4.2 — Rainfall pattern in the study area (1999-2000) (mm.)
Sr | Particulars Solapur Pune j
No District|Pandharpur) Madha [District | Indapur | Shirur
1 {June, 99 1156 1022} 927 1596 934 873
2 |luly, 99 124 4 77 8 9421 1949 89 7 912
3  {August, 99 1123 531 907 1532 819 97 4
4 |Sept, 99 1903 1727 1726 2338| 1783 2010
5 |October, 99 751 77 2 688 1351 714 63 74
6 |Nov, 99 267 28.1 293 573 213 231
7  |December, 99 8.0 72 6.7 113 52 32
8 |January,2000 50 40 56 20 3.9 18
9 | Feb.,2000 34 20 25 21 18 10
10 | March,2000 51 38 29 00 00 00
11 | April,2000 12 8 127 10.0 39 29 10
12 | May,2000 282 21.8 227 121 89 52
Total 707 | 5626 5987 9853| 5677| 5759

Source Socio-economic Reports of Solapur and Pune districts 2001-2002
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It could be seen from the table that m the both the districts and
selected tahsils, the annual total ramfall ranges between 500 to 900 mm
and nearly 60 per cent ramfall 1s recerved during the period of August to
October

Agro-climatically, the entire Pune district except western parts of
Bhor, Velhe, Ambegaon and Junnar tahsils and entire Solapur district
except Akkalkot tahsils and eastern parts of Barshi tahsils falls under

Scarcity zone

4.1.4 Soils
The geographical foundation of soil prevailing in Solapur and Pune

districts are mainly of deccan trap of volcanic origin The solum s
underlined by partially decomposed basaltic rock The lune reserve 1s
farrly hugh (35 to 10 00 per cent) The soils m the districts can bi
classified into four mamn categories on the basis of depth and structure
1) Very shallow soils with depth below 7 5 cm
1)  Shallow soils with depth between 7.5 to 22 5 cm
m) Medum deep soils with depth between 22 5 to 90 cm
1v)  Deep soils with depth more than 90 cm

It 1s broadly estimated that out of the total cultivated area, very
shallow soils occupy about 10 per cent of the area, shallow soils 20 per
cent, medum soils 45 per cent and deep soils 25 per cent The shallow
soils m the selected district and tahsils are light brown or grayish black,

while medium to deep soils are black
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4.1.5 Land Use Pattern

Land use pattern of the study area gives an idea about proportion
of land under different uses Information relating to land use pattern n
the selected districts and tahsils 1s given in Table 4 3

It can be revealed from the table that the total geographical area of
Solapur and Pune district 1s 1487843 and 1562100 hectares, respectively,
while that of Indapur, Shirur, Pandharpur and Madha tahsils, 1t 1s
146800, 155700, 129437 and 152600 hectares, respectively The share of
area under the forest was 10 93 per cent in Pune district and 2 15 per cent
in Solapur district Among tahsils percentage of area under forest was
maxmmum 1n Pandharpur tahsil (5 84 per cent) and least in Madha tahsil
(1 69 per cent) Percentage share of land not available for cultivation was
more m Pune district (10 70) than 1n Solapur district (5 31)

The share of land not under cultivation i Pune district was 7 88
per cent and m the Solapur district 5 14 per cent Among tahsils, 1t was
maximum m Indapur tahsil (1546 per cent ) and least in Pandharpur
tahsil (2 43 per cent)

Percentage of fallow land was more mn Solapur district (16 45 per
cent) than m Pune district (6 27 Per cent) However, percentage of net
area sown was higher in Solapur district (70.96 per cent) than in Pune
(64 15 per cent), among tahsils 1t was the highest n Madha (82 62 per
cent) and least in Pandharpur (68 24 per cent) The percentage of area
sown more than once to the net sown area was much higher n Pune
district (36 35 per cent) than Solapur district (7 17 per cent) In the case
of the percentage total cultivable land 1t was more mn Solapur district (90

per cent) than in Pune district (74 10 per cent)



Table 4.3 — Land utilization in the study area (1997-98)

68

(ha)
Sr | Particulars Solapur Pune
No Dist Pandharput Madha | Dist Indapur | Shirur
1 Total 1487843 | 129437 | 152600 | 1562100 | 146800 | 155700
Geo area 3
2 Area under 31947 7556 2584 170700 | 7800 6000
Forest (2 15) (584) |(169) (1095) [(531) (3 89)
3 Land not 78897 7325 4464 167100 | 8700 15100
available for (531) (5 66) (293) (1070) | (593) (9 70)
cultivation
a Land under | 15486 1277 2180 62900 5800 6100
non-agnl | (104) (099 |(142) [(403) [(395 [(392)
b Barrenand | 63411 6043 2284 104200 | 2900 9000
uncultivable | (4 26) (4 67) (1 50) (6 67) (193) (578)
land
4 Land not under | 76430 3142 7299 123100 | 22700 9400
cultivation (513) |(242) |(478) |(788) |(1546) |(604)
(Other than
Permanent
fallow)
a Cultivable 3359 3142 1380 32900 | 2700 5600
but notinuse| (226) [ (243) [(09) |(211) [(184) |(360)
b Permanent | 37864 - 5710 65600 1500 2200
pasture & (2 54) - (3 74) (4 20) (102) (141)
grazing land
¢ Land under | 4971 - 209 24600 18500 1600
trees shrubs | (0 33) - (0 14) (157) (1260) | (103)
etc
5 |Fallow land 244714 {23057 | 12180 | 97900 5200 5600
(current & (16 45) | (1784) |(798) (6 27) (3 54) (3 60)
other
6 |Net Sown 1055825 | 88327 126073 | 1002100 | 102400 | 119700
Area ~ 1(7096) |(6824) [(8262) |(6420) |(6976) | (7681)
7 Area sown 75697 5354 915 364300 | 73000 67800
more than
once
8 Gross 1131522 | 93681 126988 | 1366400 | 175300 | 187500
Cropped Area
9 Total cultivablel 139105 | 114556 { 139842 | 1157500 | 128800 132400
land (90 00) | (8850) | (9164) [(7410) |(8774) |(8503)

(Figures n parentheses are percentages to the respective totals)

Source Socio-economic Reports of Solapur and Pune districts 2001-2002
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4.1.6 Cropping Pattern

The details of cropping pattern of Pune and Solapur districts and
selected tahsils for the year 1997-98 are presented m Table 4 4

From the table 1t 1s revealed that m Solapur and Pune districts,
cropping pattern was domnated by cereals with the share of 70 and 65
per cent 1n gross cropped area, respectively mn the districts Within the
cereals, rabi jowar has maximum share of 59 69 per cent m Solapur
district and 40 82 per cent in Pune distnict The share of oilseeds was
more m Solapur (11 54 per cent) than that of Pune district (6 40 per
cent) The share of pulses was also more m Solapur district (8 81 per
cent) than Pune (6 07 per cent). The share of fruits and vegetables was
more 1n Pune district (4 72 per cent) than Solapur (2 84 per cent) The
share of sugarcane was more or less the same in both the districts The
percentage share of fodder crops was much higher in Pune district (12 30
per cent) than Solapur district (0 78 per cent) Since the total livestock
share of crossbred cattle was more in Pune district

The cropping ntensity was relatively higher i Pune district
(136 37 per cent) than the Solapur district (107 17 per cent) Since the
percentage of gross urgated area to gross cropped area was more
Pune district

Among the tahsils, croppmg pattern was dominated by cereals,
with a maximum share 1n Indapur tahsil (77 23 per cent) and mimumum in
Madha tahsil (68 45 per cent) The share of pulses was highest in Shirur
tahsil (11 12 per cent) and least in Indapur tahsil (3 23 per cent) The
sugarcane crop had a better share of 1281 and 11.52 per cent,

respectively m Pandharpur and Indapur tahsils and this 1s due to better
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(ha.)
Sr [ Crop(s) Solapur Pune
No Distnct | Pandharpud Madha | District | Indapur | Shirur
1 Jowar (Rab1) | 675396 [ 49073 83848 557813 | 117176 | 86572
(5969) | (5238) |(6603) | (4082) | (6684) |(4617)
2 Wheat 52216 5144 1648 55405 6116 2000
(461) |(549) [(130) |(405) |(349) |(106)
3 Bajra 23382 780 730 177012 | 7433 45950
207)  |(083) |(057) 1(1295) |(424) |(245])
4 Maize 16705 2485 425 15120 4670 730
(148) [(266) |(034) |(111) [(266) [(039) |
5 Other cereals | 28279 3244 271 82783 62 0
(249) | (346) |(021) |(606) |(004) |(000)
6 Total cereals | 795978 | 60726 86922 | 888123 | 135457 | 135252
(7034) | (6482) |(6845) |(6499) |(7727) |(7213)
7 Gram 32897 3972 3725 42334 1445 5775
291) |(424) |(29) |09 |08 |(308)
8 Tur 34117 1065 1657 5845 1369 595
(G0 1(114) |(130) |(©43) (078 [(032)
9 Other pulses | 32697 2067 3817 34826 2847 14425 7
289 (2200 |@Bon |@ss) a6 [(769)
10 | Total pulses | 99708 7104 919% 83005 5661 20845
(881) |(758) |(724) |(607) |(323) |(1112)
11 Groundnut 43014 2523 13625 48758 871 5300
(380) |(269) [(1073) [(357) [(050) |(283)
12 | Safflower 25376 265 5832 25305 3912 10850
(224) |(028) [(459) [(185) |(223) |(578)
13 Sunflower 58701 2364 4638 6408 1716 779
(519) |(252) (365 [(047) |(098) |(04])
14 | Other 3554 190 33 6992 206 353
oilseeds ©031) [(©21) |©02) |©51) [(012) |19
15 | Total oiseeds | 130645 | 5342 24128 87463 6705 17282
(1154) [(570) |(1900) |(640) |(383) |(922)
16 | Fibre crops 6222 1283 1073 587 26 0
(055) |(137) |(84) |(004) |(001) |(000)
17 | Fruits and | 32105 5865 3070 64480 5103 5850
vegetables | (283) [(626) [(242) |(@72) @29 [(312)
18 Sugarcane 53495 12000 1000 63760 20200 7758
@75 (28D [(079 @67 (1152 |74
19 | Spices and | 4188 456 323 8934 244 80
condiments (037) (0 49) (0 25) 065 1(014) (0 04)

Table contd------
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Sr | Crops Solapur Pune

No District | Pandharput Madha | Dastrict | Indapur | Shirur

20 | Medicmal and | 160 0 33 77 62 0 7
aromatic (0 01) (0 00) (002) (001 (0 03) (0 00)
plants

21 Fodder crops | 8805 905 1140 168057 | 1804 430

] _ _ 1 (078) 1(097) |(090) |(1230) |(103) |(023)

22 | Miscellaneous | 216 0 100 2001 38 0
non-food (002) [(000) |(008) |(015) |(©02) |(000)
crops

23 Net Sown | 1055825 | 88327 126073 | 1002014 | 102342 119700
area

24 Area sown | 75697 5354 915 364386 | 72958 67831
more than
once

25 Gross 1131522 | 93681 126988 | 1366487 | 175300 187497
cropped area | (100 00) | (100 00) | (100 00) | (100 00) | (100 00) | (100 00)

26 Cropping 107 17 106 06 100 72 136 37 171 29 156 63
intensity ‘

(Figures 1n parentheses are percentages to the respective totals)
Source Socio-economic Reports of Solapur and Pune districts, 2001-2002

availability of wmrngation water by wells, canal and small wrrnigation

projects constructed on the niver i the tahsils The cropping mtensity

was observed highest in Indapur tahsil and least in Madha tahsil

4.1.7 Irrigation

The mformation pertaimng to the availability of urigation water

resources 1 the study area 1s presented in Table 4 5

In both Pune and Solapur district as well as m the selected tahsils

the dominance of well wrigation 1s there Out of total wngated area,
percentage share of area wngated by surface and well was 39 91 and
60 09 m Pune respectively, and 1t was 27 40 and 72 60 in Solapur
respectively The maximum area urigated by well was more in Madha

tahsil (80 10 per cent) and mimimum area urigated by well was m
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Table 4.5 —Sourcewise area irrigated in the study area (1997-98) (ha.)

Sr | Particulars Solapur Pune N
No District | Pandharput Madha | District | Indapur | Shirur
1 Total  area | 216655 | 34474 26588 253187 {43100 22890
irigated (100 00) | (100 00) | (100 00) | (100 00) | (100 00) | (100 00)
a Surface 59363 7967 5251 101036 | 19903 6288
(2740) | (2311) | (1990) |(3991) |(4618) |(2747)
b well 157292 | 26507 21297 152151 | 23197 16602
(7260) | (7689) | (8010) |(6009) |(5382) |(7253)
2 Net sown { 1055825 { 88327 126073 | 1002014 | 102342 | 119700
area (NSA)
3 Gross 267300 | 40337 31386 304980 | 47935 28210
rigated area
(GIA)
4 Gross 1131522 | 93681 126988 | 1366487 | 175300 | 187497
cropped area
(GCA)
5 % of NIAto | 2052 3903 2109 2527 4211 1912
NSA . o
6 % of GIAto| 2362 43 06 2472 2232 27 34 1505
GCA

(Figures 1n parentheses are percentages to the respective totals)
Source Socio-economic Reports of Solapur and Pune districts, 2001-2002

Indapur tahsil(53 82 per cent) The percentage of net nrigated area

to net sown area was more in Pune distnct (2527 per cent) than m
Solapur district (20 52 per cent) But 1n the case of percentage of gross
urigated area to gross cropped area was more m Solapur district (23 62
percent)

Among the tahsils, percentage of net urigated area to net sown
area was maximum 1n Indapur tahsil (42 11 per cent) and mimmum, m
Shirur tahsil (19 12 per cent) The percentage of gross mrigated area to
gross cropped area, was maximum 1 Pandharpur tahsil (43 06 per cent)
and least i Shirur tahsil (15 05 per cent)

The cropwise nrigated area m the selected district and tahsils is

depicted n Table 4 6



73

Table 4.6- Cropwise irrigated area in selected district and tahsil (1997-98 ha )

| Sr | Crops Solapur Pune
No District | Pandharput Madha | District | Indapur | Shirur
1 Jowar (rabt) | 67400 | 9959 0887 64103 8067 6613
(2521) | (2469 |(3150) |[(2102) |(1683) |(2344)
2 Wheat 39100 3444 2510 40399 5243 2000
(1463) | (854) |(800) [(1325) [(1094) |(709) |
3 Maize 7800 2821 440 9013 3553 391
(292) | (699) [(140) |95 |(747) |(139)
4 Other cereals | 8600 452 62 12781 630 1990
(322) [(12) |[(©17) |@19 |@131) |(@705)
5 Total cereals | 122900 | 16676 | 12889 | 126296 | 17493 10994
(4598) | (4134) | (4107) | (4141 [(3649) |(3897)
6 Gram 12200 | 435 1162 17773 728 2295
(456) |(108) |[(370) [(583) [(152) |(814)
7 Other pulses | 2200 343 15 4381 103 350
(082) [(085) |(005 |(144) [(21) |(124)
8 Total pulses | 14400 778 1337 22154 831 2645
(539 1@93) @20 [(727) |a73) [(938)
9 Groundnut 22500 | 2516 9524 5436 576 1242
(8 42) (624) |(3034) |(178) (120) (4 40)
10 | Other 12100 436 955 1061 90 5
ollseeds (453) |(108) |(384) [(035 |(019) |02
11 Total oilseeds | 34600 2952 10479 6497 666 1247
(1295) 1(732) 13339 [(213) (139) (442)
12 | Fibre crops 4200 582 1063 352 26 0
(157) | (145 [(338) [(©12) [(006) |(000)
13 | Frusts 14500 4277 307 13311 4144 529
(542) [(1060) (099 |(437) (865 |(188)
14 | Vegetables 14600 1845 2767 50363 2435 4827
(546) (458 |(881) |(1651) |(508) |(1711)
15 | Sugarcane 53500 12000 1000 63707 20200 7758
(2001) [(2975) |(318) |(2091) |(4214) |(2750)
16 | Spices and 4700 320 791 8491 244 80
condiments (176) (0 79) (2 52) (278) (0 51) (0 28)
17 | Medicinal& 100 10 13 77 62 0
aromatic plantg (0 04) (002) (0 04) (0 02) (0 13) (0 00)
18 | Fodder crops | 3600 897 640 11678 1804 130
(135) (222) [(204) [(383) (3 76) (0 46)
19 | Miscellaneous | 200 0 100 2001 30 0
non-food cropg (0 07) (0 00) (032) (065 (0 06) (0 00)
20 | Gross 267300 | 40337 | 31386 | 304980 |47935 28210
irrigated area | (100 00) | (100 00) | (100 00) | (100 00) | (100 00) | (100 00) |

(Figures in parentheses are percentages to the respective totals)
Source Socio-economic Reports of Solapur and Pune districts, 2001-2002



74

It can be predicted from the table that out of gross urigated area m

the Pune district 41 41 per cent was dominated by cereals followed by
sugarcane (20 91 per cent), vegetables (16 51 per cent), Pulses (7 26 per
cent) and fruits (4 36 per cent) In Solapur district also, maxmmum share
was contributed by cereals (45 98 per cent) followed by sugarcane (20 01
per cent), otlseeds (12.94 per cent), vegetables (5 46 per cent), fruits
(5 42 per cent) and pulses (5 39 per cent)
Among the tahsils, except Indapur tahsil, out of the gross wrigated area,
cereals dominated m Pandharpur tahsil (41 34 per cent), Madha (41 07
per cent) and Shirur (35 42 per cent) In Indapur tahsil proportionately
maxmmum share was of sugarcane (42 14 per cent) followed by cereals
(36.49 per cent), fruits (8 64 per cent), vegetables (5 08 per cent) In
Pandharpur tahsil, 41.34 per cent area was dominated by ceieals (41 34
per cent) followed by sugarcane (29 75 per cent), frutts (10 60 per cent)
and oilseeds (7.32 per cent)

In Shirur tahsils, maximum share was contributed by cereals
(35 42 per cent) followed by sugarcane (27 50 per cent), Pulses (9 37 per
cent) In Madha tahsil, the highest share of by cereals (41 07 per cent)
followed by oilseeds (33.39 per cent), vegetables (8 81 per cent) and
pulses (4 26 per cent) It may by further revealed that though the share of
cereals was maximum m the selected districts and tahsils, the wrrigation

was only of protective type for the rabi jowar and kharif crops and rab:

jowar

4.1.8 Implements and machinery

The information of agnicultural implements and machinery m the

study area and 1t 1s gtven in Table 4 7
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Table 4.7 —Agricultural implements and machinery in the study area (1997) (Ne.)

Sr | Particulars Solapur Pune
No District | Pandbarpu Madha | District | Indapur | Shurur
1 Wooden 15037 1611 1169 50120 684 6242
plough (1071) | (777) (136) | (1245)
2 Iron plough 38532 3388 2763 31823 1553 6612
879 @171 | (459 | (1955)
3 Bullock-cart 35485 2435 2546 33918 3397 3867
(686) |(717) (1001) | (1140) |
4 Sugarcane 1781 450 149 704 14 7
crusher (2527) | (837) (1 99) (001)
5 O1l engine 7464 1122 600 8925 421 960
(1503) | (804) (472) 1(076)
6 | Electric 62366 | 4896 | 7598 51026 | 6269 | 5293
motor (7 86) (12 18) (1229 | (1037)
7 Tractor 3745 636 190 8092 1319 1167
(16 98) | (507) (1630) | (14 42)
8 Onl extractor | 259 114 1 148 % 2
(44 01) | (139) (608) | (135)
9 Total 164969 | 14652 15016 186756 | 13666 24150
(888) [(918) | (732)  1(1293) |

(Figures 1n parentheses are percentages to the respective totals)

Source Socio-economic Reports of Solapur and Pune districts 2001-2002

From the table 1t 1s revealed that number of ploughs, oil engmes

and tractors are more in Pune district than Solapur district, while the

number of bullock cart, sugarcane crusher, electric motor and oil

extractor are more 1 Solapur district In Pune district, wooden plough

are more than wron ploughs, while 1 Solapur district reverse 1s the case

In Pune district, the number of ploughs, bullock carts and o1l engines was

more wn Shirur tahsil than Indapur tahsil The percentage share of

sugarcane crushers, electric motors, tractors and o1l extractors was

observed more n Indapur tahsil In solapur district number of bullock

cart and electric motor was more m Madha tahsi, while the number of
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sugarcane crushers, oil engines, tractors and o1l extractors was observed

more 1n Pandharpur tahsil than in Madha tahsil

4.1.9 Livestock

Information regarding the livestock population in the districts and
related tahsils according to 1997 census is presented in Table 4 8

It may be revealed from the table that out of total bovine
population, the share of indigenous cattle was higher in Solapur district
(47.85 per cent) than mn Pune district (42 96 per cent), while percentage
share of crossbred cattle was higher in Pune district (32 65 per cent)
compared to Solapur district (18 77 per cent) The share of buffaloes was
more 1 Solapur district (33 43 per cent) than Pune district (24 19 per
cent). In the case of total population of goats and sheeps, the proportion
of was 72 63 and 27 37 per cent in Solapur district, respectively while m
the Pune district, it was 60.97 and 39 03 per cent, respectively The
percentage share of poultry was more in Pune district

The percentage share of indigenous cattle was maximum in Madha
tahsil (48 81 per cent) and mimimum 1 Indapur tahsil (33 10 per cent)
The population of crossbred cows was the highest in Indapur tahsil
(45 31 per cent), while least in Pandharpur tahsil(17 45 per cent) The
percentage share of buffaloes was maximum in Pandharpur tahsil (43 81
per cent), while mmimum m Shirur tahsil (1541 per cnet) The
population of goats was more m Pandharpur, Madha tahsils than in

Indapur and Shirur tansils
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(Number)
Sr | Particulars Solapur Pune
No District | Pandharput Madha | District | Indapur | Shirur
1 Crossbred cows | 90865 10939 13813 216102 {29905 21872
(935) |(835 [(1760) | (1828) | (2463) |(2335)
2 Crossbred 13395 2093 2655 22478 22908 2484
bullock (138) [(160) [(338) [(190) [(189) |(2065)
3 Crossbred 77575 0823 12972 149805 | 22814 12970
calves (799) [(75 |(653) |(1267) |(1879) |(1385)
4 Crossbred cattle| 181835 | 22838 29440 388385 | 55017 37316
(1872) | (1745 |(3751) |(3285) |(4531) |(3984)
5 Indigenous 155311 | 19059 8867 147048 | 14194 10163
cows (1599) [(1456) |(1130) |(1244) |(1169) | (1085)
6 Indigenous 163356 | 13705 12141 229584 13715 21047
bullock (1682) | (1047 (1547 [(1942) [(1130) | (2247)
7 Indigenous 146123 | 17938 10557 131221 | 12272 10719
calves (1504) [(1371) |(1345) | (1110) [(1011) |(1144) |
8 Total indig-| 464790 | 50702 31565 507853 | 40181 41939
enous cattle (4785) | (3874) 1(4022) |(4296) [(3310) |(4477
9 Total cattle 646625 | 73537 61005 806238 | 95198 79255
(6557) |(5619) |(7773) |(7581) |(7841) |(846!) |
10 | Buffaloes-he 8755 1856 1540 5257 662 114
(090) [(142) |(196) |(044) [(054) |(012)
11 | Buffaloes-she 179232 | 29127 8034 186709 | 15307 8117
(1845) |(2225) |(1023) | (1580) |(1261) (8 67)
12 | Buffaloe-calves | 136763 | 26356 7909 94015 10244 6185
(1408) |(2014) |(1008) | (795 |(844) |(660)
13 | Total Buffaloes | 324750 | 57339 17483 285951 | 26213 14416
(3343) | (4381) [(2227) {(2419) |(2159) |(1539)
14 | Total bovines | 971375 | 130876 | 78488 | 1182189 121411 | 93671
(100 00) | (100 00) | (100 00) | (100 00) | (100 00) | (100 00)
15 | Goat* 890516 | 106868 | 75599 644826 | 102731 55988
(7263) | (8505) |(8293) |(6097) |(7649) | (5012)
16 | Sheep* 335655 | 18807 15564 412737 131575 55715
(2737) |(1496) |(1707) | (3903) |(2351) | (4888)
17 | Other livestock | 28076 6307 7650 49239 5659 3439
18 | Total livestock | 2225622 | 262858 | 156603 | 2288991 | 261373 208813
19 | Poultry 20842421 217663 | 135846 | 3941985 | 366861 214898

(Figures 1n parentheses are percentages to the respective totals and * Sheep + Goat )
Source Socio-economic Reports of Solapur and Pune districts 2001-2002
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4.2  Socio-economic features of the sample farmers
Some 1mportant socio-economic features such as, family size, land
use and cropping pattern and various capital assets of the sample farmers
have been discussed under the following sub-heads
4.2.1 Average family size and its composition

Average famuly size and its composition of sample farmers is

depicted in Table 4.9
Table - 4.9 Family size and its composition of sample farmers
Particulars Irngated region Rainfed region
i Small |Medum| Large | Overall | Small [Medwum| Large |Overall
IFamily size
( No.)
Adult male 167 213 237 201 157 237 220 204
Per cent 3087 3262 2880 2991} 299 3156 2785 2973
Adult female 147 187 240 182 147 213 223 194
Per cent 2717 2864 2916 2708 2805 2844 2827 2627
Children 227 253 346 2 89 220 300 347 289
Per cent 4196 3874 4204 4301 4198 4000 4388 4200
Total 5.41 6.53 8.23 6.72 5.24 7.50 790  6.88
Per cent 10000 10000 10000 10000 10000 10000 10000 10000
‘Workers
(No.)
Male 151 190 240 195 147 227 227 200
Per cent 5853 5588 5811 5769| 5365 5537 5483 5464
Female 107 150 173 143 127 183 187 1 66
Per cent 4147 4412 4189 4231 | 4635 4463 4517 4536
Total 258 340 413 338 274 410 414 366
Per cent 10000 10000 10000 10000 | 10000 10000 10000 10000

It may be revealed from the table that the average size of famuly
was 6 72 and 6 88 members in urigated and rainfed region, respectively

at the overall level The famuly size showed an increasing trend with
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mcreasing farm size i both the regions The percentage of adult male,
adult female and children in the famuly size was 29 91, 27 08 and 43 01
at the overall level, respectively, n the imigated region, while in rainfed
it was 29 73, 26 27 and 42.00, respectively

The number of workers at the overall level was 3 38 m irnigated
region and 3 66 m ramfed region comprising 57 69 and 54 64 per cent
male working on farm, respectively, while the female working on farm
were 42 31 per cent in urigated region and 45 36 per cent m ranfed
region The percentage total workers mmcluding both male and female was
maxiunum 1 medium size group and mimmum n large size group 1n

both the regions

Education status and occupation

Education status and occupational pattern of selected farmers 1s
presented in table 4 10

It may be revealed from table that the literacy percentage of farmer
was 92 22 per cent n mrigated region and 90 per cent in rainfed region
The literacy percentage was the highest (93 33 per cent) n large size
groups 1 both the regions

In wnigated region, 43 37 per cent farmers had taken education up
to secondary followed by up to higher secondary (32 53 per cent), up to
primary (19 28 per cent) and very few farmers (4 82 per cent) up to
graduation, at the overall level in the mrmigated region, while in ranfed
region 44 44 per cent farmers had taken education up to secondary
followed by higher secondary (24 44 per cent), up to primary (17 78 per
cent) and up to graduation (3 33 per cent)
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Table - 4.10  Educational status and occupational pattern of the sample farmers

articulars Irngated region Rainfed region

Small [Medum [Large |Overall |Small Medum [Large [Overall |

ﬁ;xteracy )

rimary 6 00 500 500 1600 | 700 400 500 1600
Per cent 20 00 1667 1667 1778 | 2333 1333 1667 17 78
Sccondary 12 00 1300 1100 3600 | 1300 1400 1300 4000
Per cent 40 00 4333 3667 4000 | 4333 4667 4333 4444
Higher Secondary 800 900 1000 27 00 700 700 800 2200
ber cent 26 67 3000 3333 3000 | 2334 2334 2667 2445
College 100 100 200 400 000 100 200 300
Per cent 333 333 666 4441 000 333 666 333
Total Laterate 27.00 28.00 28.00 83.00 { 27.00 26.00 28.00 81.00
et cent 90 00 9333 9333 9222 9000 8667 9333 9000
Iliterates Adult 300 200 200 700 300 400 200 900
Per ent 10 00 667 667 778 ] 1000 1333 667 1000
Type of Business T
Farming 26 00 2800 2200 76 00 | 28 00 2400 2200 7400
Per cent 86 66 9333 7333 8444 | 9333 8000 7333 8222
Farming +
Service 200 200 500 900 | 200 200 500 9 00
per cent 667 667 1667 1000 | 667 667 1667 1000
[Farming +

ustness 200 000 300 500 000 4 00 300 7 00
IPer cent 667 000 1000 556 000 1333 1000 778
Total 30.00 30.00  30.00 90.00 | 30.00 30.00 30.00 90.00

100 00 10000 10000 10000 | 10000 10000 10000 100 00

Per cent

Majority of the sample farmers were engaged n only farming and

few were engaged m farming as well as service or busmness At the

overall level, 84.44 per cent in urigated regton and 82 22 per cent m

ramnfed region, sample farmers had only farming as a mamn source of

occupation, while 10 per cent were engaged in farming plus service

both the regions and 6 67 per cent mn mrigated and 7 78 per cent m

ramfed region had farming plus business as a source of mncome
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Percentage of families having farming as only one source of occupation
was maximum in medium size group of wngated region, while it was m

small size group n ramnfed region.

LLand use pattern

The details of the land use pattern of the sample farms according to
size groups of holding are given in Table 4 11 for the imgated and
rainfed regions of the area under study

It can be revealed from the table that at the overall level, the
average size of holdings was 2 97 and 3 53 hectares in the imgated and
rainfed regions, respectively The proportion of uncultivable and current
fallow land m the total land holding was 505 and 4 38 per cent,
respectively in the irmnigated region, while 1t was 6 80 and 9 92 per cent
the rainfed region The proportion of cultrvatable land was 90 57 per cent
and 83 28 per cent, respectively m the regions The proportion of
irmgated area was maximum (83 50 per cent) mn the umigated region
Even in the rainfed region, wrigated area was 19 26 per cent owing to
created wrrigation facilites The area sown more than once was to the
extent of 0 69 hectare per farm m the imgated region and 0 59 hectare
per farm 1n the rainfed region, which accounted for 26 65 and 20 07 per
cent of the net cropped area of the mingated and ramnfed regions,
respectively. The cropping mtensity was 125 65 and 120 07 per cent m
the imgated and rainfed regions, respectively, at the overall level

Among the different size groups of farms, barren and uncultivable
land mcreased proportionately along with the size groups of farms m
both the regions The proportion of the wrngated area was the highest

(88.24 per cent) 1n the case of small size groups of farms in the 1rmigated
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Table 4.11 Land use pattern of sample farms (ha.)
Irngated region Rainfed region ’

P 1

articufars Small [Medum | Large | Overall | Small [Medwum]| Large [Overall
Total holding 119 283 490 297 145 302 611 353
Per cent 10000 10000 10000 10000 | 10000 10000 10000 10000
Barren and 002 010 034 015| 007 Q15 050 024
iUncultivable
Per cent 1 68 353 694 505 4 83 497 818 680
Fallow land 004 015 019 013 013 023 068 035
Per cent 336 530 388 438 897 762 1113 992
\Cultivated area
imgated area 105 236 402 2 48 026 0 60 118 068
Per cent 88 24 8339 8204 83 50 17 93 19 87 1931 1926
IRainfed area 008 022 035 021 0 99 204 375 226
Per cent 672 777 714 7 07 68 28 67 55 6137 6402
Net sown area 113 258 437 269 125 2 64 493 294
Per cent 94 96 9117 8918 90 57 8621 87 42 8069 8329
zg:ble sown 033 071 104 071| 037 067 073 059
iPer cent 2773 2509 2122 23 91 2552 2219 1195 1671
;}r;‘;ss cropped 146 329 541  340] 162 331 566 353
Gross Irn Area 136 304 497 312 052 116 215 128
Per cent of GIA
to GCA 93 45 92 40 9187 92 03 3209 3504 3798 3626
Cropping
intensity 12920 12752 12380 12565 12960 12538 11481 12007

region The proportion of the cultivable area was the highest (94 96 per cent)

in small size group of farms in the irrngated region The share of area

cropped more than once 1n the gross cropped area ranged between 12 90 to

22 83 per cent 1n the ramnfed region and between 19 22 to 22 60 per cent in

the umgated region. The percentage of gross irngated area of gross cropped

area was maximum (94 52 per cent) in small size groups of farms m the
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wrigated region and 1t was maximum (36.40 per cent) 1n large size groups of
farms 1n the rainfed region The cropping intensity showed decreasing trend

with the farm size 1n both the regions

4.2.4 Cropping Pattern

The details of area allocation to different crops on sample farms
urigated and rainfed regions are presented m Table 4 12

At the overall level, total cropped area was 3 40 hectare n the
wrigated region and 3 53 hectare m the ramfed region The hecterage
under total cereals, total pulses and total oillseeds and fruit crops was
maximum in the rainfed region than n the irrigated region, while the area
under sugarcane and other cash crops was maximum in the urigated
region

At the overall level, the highest area allocation to the cereals was
to the extent of 57 22 per cent of the gross cropped area in the rainfed
region i which 17 85 and 30 03 per cent area was under bajra and rabi
jowar While, the area under total pulses (23 51 per cent) and total
oilseeds (4 25 per cent) and fruit crops (2 83 per cent) which was
relatively high as compared to the irmgated region In the irngated
region, sugarcane occupied 42 06 per cent of gross cropped area
followed by total cereals (40 00 per cent) consisting of rabi jowar (13 82
per cent), Wheat (12 06 per cent), bajra (7 35 per cent) and maize (6 76
per cent). The proportionate area under wngated crops such as sugarcane,
wheat, maize was more, which 1s obvious m the umgated region
compared to the rainfed region

Among the different size groups of farms, the proportionate area

allocation under total cereals was maximum (61 11 per cent) m small
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Table - 4.12  Cropping pattern of sample farmers (ha.)
articulars Irngated region Rainfed region

Small[ Medxun{ Largel Overall Small] Medlunﬂ Large{ Overall
Bajra (1) 008 023 043 025 000 000 000 000
Per cent 548 699 795 735 000 000 000 0 00
Bajra (R)) 0 00 000 000 000 030 0 60 100 063
Per cent 000 000 000 OO0 1852 1813 1767 1785
Rabt Jowar (1)} 015 041 049 035 008 021 0 60 030
Per cent 1027 1246 906 1029 494 634 1060 8 50
Rabi Jowar ( R) 000 012 024 012 044 0 81 104 076
Per cent 000 365 444 353 2716 24 47 1837 2153
Maize (1) 010 014 044 023 007 015 026 016
Per cent 6 85 426 813 676 432 453 4 59 4 53
Wheat (1) 021 045 058 041 010 020 021 017
Per cent 1438 1368 1072 1204 617 6 04 371 4 82
Total Cereals 0.54 1.35| 2.18 1.36 0.99 1.97 3.11 2.02
Per cent 3699 4103 4030 40000 6111 5952 5495 5722
Tur (R) 001 006 008 005 001 01 015 009
Per cent 0 68 182 148 147 062 302 265 255
Mung 0 00 000 002 001 017 040 075 044
Per cent 000 000 037 029 10 49 12 08 1325 1246
Gram (1) 000 002 007 003 000 0 00 000 000
Per cent 000 061 129 088 000 000 000 000
Gram(R ) 002 001 000 001 007 008 024 013
Per cent 000 061 129 088 000 000 000 000
Other pulses 000 000 000 000 006 017 030 017
Per cent 000 000 000 000 370 514 530 4 82
Total Pulses 0.03 0.09 0.17, 0.10 0.31 0.75 1.44 0.83
Per cent 205 274 314 294 1914 2266 2544 2351
Groundnut (I ) 000 005 007 004 004 010 007 007
Per cent 0 00 152 129 118 247 302 124 1 9i

Table Coniid-
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Groundnut (R)| 005 003 001 003 000 0060 000 000
Per cent 342 091 018 088 000 000 0 00 000
Other oilseeds 000 000 000 000 000 002 012 005
Per cent 000 000 000 000 000 060 212 142
Total Oil seeds 0.05 0.08} 0.08 0.07 0.0‘41 0.12 0.19 0.12
Per cent 342 243 148 206 247 363 336 340
Cotton (I) 004 001 007 004 000 0 Q0 002 00l
Per cent 274 030 129 118 000 000 035 028
S cane 057 134 239 143 0 01 0 05 015 007
Per cent 3904 4073 4418 4206 062 151 265 198
Onion 0 01 001 001 001 013 013 026 017
Per cent 068 030 018 029 802 393 459 4 82
Groundnut (s ) 003 009 006 006 003 000 007 003
Per cent 205 274 111 176 185 000 124 085
Vegetable 001 001 001 001 001 000 001 001
Per cent 068 030 018 029 062 000 018 028
Cash crops 0.66 146 2.54 1.55 0.18 0.18 0.51 0.29
Per cent 45 21 4438 4695 4559 1111 544 901 Si
Pomegranate 003 002 006 004 004 009 008 007
Per cent 205 061 111 118 247 272 141 198
Other Fruuts 000 004 001 002 000 0 04 004 003
Per cent 000 122 018 059 000 121 071 0 85
Fodder 015 025 037 026 006 016 029 017
Per cent 10 27 760 684 765 370 4 83 512 4 82
gl;(;ss cropped |, 46 329 541 3400 1.62 331 566  3.53
Per cent 10000 10000 100 00 100 00f 10000 10000 10000 100 OOJ

(I -Imgated, R. ~Ranfed, S -Summer )

size groups and showed declining trend along the farm size in the rainfed

region The proportionate area allocated to bajra crop and rabt jowar also



Fig. 2 (a)- Composition of capital assets on sample farms in
irrigated region
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Fig. 2(b)-Composition of capital assets on sample farms in
rainfed region
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showed decreasing trend The proportionate area under total cereals
ranged between 36 99 to 41 03 per cent in the rrigated region

Rab1 jowar, bajra, wheat and maize were the promment cereals
grown 1n the wrngated region Their area allocation ranged between 4 26
to 16 11 per cent The proportionate area allocation was relatively higher
for total pulses and oilseeds mn the ramnfed region than i the irrigated
region It was the highest to the extent of 25 44 per cent for pulses and
4 59 per cent for oilseeds on large size group of farms m the rainfed
region However, 1t was the lowest (2 05 per cent) in the case of pulses
on small size group of farms i the wrigated region The proportionate
area allocation under high value crops was observed to be maximum to
the extent of 44 18 per cent 1n the case of sugarcane on large size groups
of farms and 10 27 per cent in the case of fodder crops on small size
groups of farms in the imgated region, whereas, the proportion of area
under frmit crops was maximum (3.93 per cent) on medium size groups
of farms and under omon was maximum (8 02 per cent) on small sized

farms 1n the rainfed region

Capital assets

The information on per farm mvestment m different capital assets
such as land, mmngation structure, farm buwlding, implements and
machinery and hvestock 1s given n Table 4 13

As usual, the value of land happened to be the major items of the
total value of fixed assets (including mvestment in capital assets) owned
by the sample farmers, it would, therefore, be more appropriate if we

consider the value of capital assets excluding land for the purpose of
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Table - 4.13 Investment in capital assets by sample farmers

(Rs)
articulars Irrigated region Rainfed region
Small [Medium | Large | Overall | Small | Medum | Large | Overall
and 198866 67 498850 00 644766 67 447494 45 [149716 67 268136 67 496066 67 304640 00
Por cent 60 18 68 62 68 50 6712 64 40 68 15 73 84 70 42
Farm
Buildings 5477500 100226 67 11300000 8933389 | 3428833 4654000 5935500 4672778
IPer cent 16 58 1379 12 00 1340 1475 1183 883 10 80
Irngation
structure | 4618167 7415667 10716667 7583500 | 2944830 5122000 6279667 47821 66
IPer cent 1397 1020 1139 1137 12 67 1302 935 1106
Machine-
] .
ymplements 684350 2071767 3637017 2131045 | 2273 W3 91067 1665000 761133
Per cent 207 285 386 320 098 099 248 176
Livestock | 2380400 3303140 4000200 3274533 | 1674700 2363400 3695900 25780 00
Per cent 720 454 425 491 720 601 550 596
Total 330470 84 72698241 94130551 66671912 |23247363 39344134 67182734 43258077
Per cent 100 00 100 00 100 00 100 00 100 00 100 00 100 00 100 00

comparing relative capital endowments of the sample farms across the
regions and size groups

The structural composition of capital assets of the sample farms
varied greatly among the size groups of farms In the total value of
assets, the share of land was as high as 67 12 and 70 42 per cent 1n the
imigated and rainfed regions, respectively, at the overall level The level
of total mvestment varied sigmficantly between the mrigated and rainfed
farms On an average, the total investment on urigated farms was found
to be about 54 13 per cent higher than that on the rainfed farms This
clearly mdicated that irngated farms mn the study area were better in

resource position than that of the rainfed region As far as the size



Fig. 3 (a). Cropping pattern of sample farms in irrigated region
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Fig. 3 (b). Cropping pattern of sample farms in rainfed region
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groups are concerned, there was positive relationship between the size
groups of holding and the total value of the assets

At the overall level, proportionate share of mmvestment in farm
buildings (13.40 per cent), mmigation structure (11 37 per cent) and
implements and machmery (3 20 per cent) was maximum 1 unigated
region, whereas, the proportionate share of mvestment m hivestock was
maximum (5 96 per cent) m ramnfed region Among the different size
groups, the proportion of value of land in the total investment ranged
between 60 35 to 73 84 per cent n both the regions The relative share of
farm building and umigation structure n the total investment was more 1n
the small size group of farms in the imngated region The proportion of
investment 1n hvestock ranged between 4 25 to 7 20 per cent, whereas, 1n
implements and machinery it was m the range of 0 98 to 3 86 per cent n

both the regions

Irrigation

Average per farm and per hectare investment in irrigation structure
1s presented in Table 4 14

From the table 1t may be revealed that at the overall level per farm
mvestment 1n urigation structure, was Rs 75,835 and Rs 47,821 65 1n the
imgated and ramnfed region, respectively The proportionate share of
mvestment m well (76 76 per cent) and electric motor (12.71 per cent)
was maximum in ramfed region, whereas, the proportionate share of
investment 1n pipe hine and drip set was maximum in wrrigated regron

Size groupwise analysis revealed that per farm irrigation
investment showed positive relationship with the farm size The per

hectare investment was more than double in ramnfed region than wrigated
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region for all farm size groups In the case of pipeline per hectare
investment 1n large size group was the highest in both the regions In the
case of drip set, per hectare mvestment was maximum in small size

group 1n both the regions

Table - 4.14 Per farm and per hectare investment in irrigation structure
(Rs)
ﬂtems Irngated region Rainfed region
Small |Medum | Large | Overall | Small [Medum | Large [Overall

well 29950 00 49833 33 6250000 47427 78 2401277 4030000 45816 67 36709 81
per ha 28523 81 2111582 1554726 19124 10{ 92356 81 67166 67 39497 13 55620 92
Per cent 64 85 67 20 58 32 62 54 8154 78 68 72 96 76 70

Ele Motor) 582666 9506 67 1233333 922222 356220 639333 828333 607962
per ha 554920 402825 306799 371864 13700 77 1065555 714080 9211 35
Per cent 12 62 12 82 1151 12 16 12 10 12 48 1319 1271
Pipe line 690500 1201667 27166 67 15362 78 87333 302667 663000 3351000
Per ha . 6576 19 509181 675788 619467 335896 504445 571552 3531818
Per cent 14 95 16 20 2535 20 26 297 591 10 56 7 34

Pnp set 350000 280000 516667 382222 100000 150000 206667 152222

per ha 333333 118644 128524 154122 384615 250000 178161 230639
Per cent 7 58 378 482 504 340 293 329 318
Total 46181 66 74156 67 107166 60 75835 00y 29448 30 5122000 62796 67 47821 65
per ha 43982 53 3142232 26658 38 30578 63[ 113262 60 85366 67 5413506 72457 05

Per cent 100 00 100 00 100 00 100 00 100 00 100 00 10000 100 00

Further, within the three size groups, per farm investment for
exploitation of ground water was maximum 1 large size group and 1t

was less in the small size group The per hectare mvestment was more in
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small size group and declined with the farm size groups in both the

regions

4.2.7 Implements and machinery

Average per farm mvestment m farm implements and machinery 1s

presented in Table 4 15

Table - 4.15 Investment in farm implements and machinery by sample farmers

articulars Irngated region Rainfed region e
Small [Medium| Large | Overall | Small | Medwum | Large | Overall
Iron plough 563 48 64639 873 84 694 57 390 22 410 00 57420 458 14
per cont $23 312 2 40 3 26) 17 17 10 48 345 6 02
Seed-dnil 25550 41642 66015 444020 23341 26712 36587 28880
IPer cent 373 201 182 208 10 27 6 83 220 379
Harrow 216 34 41021 56508 39721 16123 209 22 368 15 246 20
Per cent 316 198 155 1 86 709 535 221 323
Hoe 6737 126 38 23012 141 29‘ 60 61 63 30 108 21 7737
Per cent 0 98 061 063 0 66 267 162 065 102
Bullock-cart 151977 261043 220541 211187 100908 141011 1888 2 14358
Per cent 2221 12 60 6 06 991 44 39 36 06 1134 18 86
Other
pmplements 63025 110314 238866 137402 32908 468 25 700 32 499 21
Per cent 921 532 657 6 45 14 47 1197 421 6 56
"Tractor 192371 10118 35 1862502 10222 36 0 64625 841219 301948
Per cent 28 11 48 84 5121 47 97, 000 16 53 5052 3967
'Tractor
drawn 7143 323945 674167 3565 14 000 27142 300073 1090 72
implements
Per cent 10 44 1564 1854 1673 0 00 6 94 18 02 1433
Spray pump 95278 2046 90 408022 2359 97‘ 8970 16500 123213 495 61
Per cent 1392 988 1122 1107 395 422 7 40 651
Total 6843 50 20717 67 36370 17 2131045 227333 391067 1665000 7611 33
100 00 10000 10000 100 00, 100 00 100 00 100 00 100 00)

Per cent
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From the table 1t may be concluded that at the overall level,
mvestment 1n total farm implements and machinery was Rs 21310 45 and
Rs 761133 n the mmgated and ramnfed regions, respectively The
percentage share was maximum 1in tractor (47 97 per cent) followed by
tractor drawn (16 73 per cent), spray pump (11 07 per cent), bullock cart
(9 91 per cent), other implements (6 45 per cent), wron plough (3 26 per
cent), seed drill (2 08 per cent), harrow (1 87 per cent) and least m hoe
(0 66 per cent) 1n the wrigated region, while n the rainfed region it was
maximum 1n tractor (39 67 per cent) followed by bullock cart (18 86 per
cent), tractor drawn implements (14 33 per cent), other implements (6 56
per cent), spray pump (6 51 per cent), iron plough (6 02 per cent), seed
drill (3 79 per cent), harrow (3 24 per cent) and least in hoe (1 02 per
cent) Among the size groups, tractor and tractor drawn implements
showed the mcreasing trends with size groups of farms, while all other
items except other implements and spray pump showed decreasing trend
along the farm size 1n both the regions
Livestock

Average per farm hvestock and mvestment 1n livestock 1s depicted
in Table 4 16

From the table revealed that at overall level per farm mnvestment in
livestock was Rs 32,745 33 and Rs 25,780 00 mn the ingated and rainfed
region, respectively, whereas number of hvestock per farm was 4 56 and
4 07, respectively The proportionate share of buffaloes was more
wngated region (38 45 per cent) than 1n ranfed region (17 81 per cent)
The proportionate share of crossbred cows was more n ramfed region
(42 84 per cent) than in wngated region (29 50 per cent), share of

bullocks was maximum 1n ramnfed region (21 48 per cent) than mn
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imigated region (15 10 per cent) This was due to higher use of machine
power n wngated region, while share of indigenous cow was more n
rainfed region (7.87 per cent) than in the wrrigated region (4 15 per cent)

Per farm mvestment in livestock was maximum in large sized farms,
followed by medium and small sized farms n both the regions However,

within the size groups, there was vanation m the per cent share of

Table-4.16  Composition and value of livestock of sample farmers (Rs)
&’a rticulars Irrigated region Rainfed region
Small LMedium LLarge | Overall | Small | Medium | Large | Overall

Livestock (No )

Bullock 037 080 100 072 043 100 120 088
Value 225000 560000 698333 494444 238333 605000 818333 553889
Cow local 027 033 043 0 34 037 053 063 0351
lValue 1110 67 117000 179833 135967 137000 195167 2766 67 2029 44
iCalves 027 027 030 028 037 0 50 057 048
'Value 243 33 10000 20000 181 11 158 33 208 33 290 00 218 89
ICow crossbreed 077 113 0 80 0 90 067 107 123 0 99,
’Value 870000 1286667 847000 1001222 655333 1118333 1540000 11045 56
ICalves 067 090 073 077 057 100 110 089
Value 843 33 990 00 743 33 858 89 433 33 770 00 1390 00 864 44
He buffaloe 003 003 007 0 04 000 000 0 06 002
Value 250 68 25846 64222 352 14 000 000 51446 18008
&Buﬂaloe 1 13 210 147 050 027 083 053
Value 810599 1094154 18624 45 1258897 513333 206667 660221 4592 14
Calves 087 097 160 114 037 023 073 044
Value 793 33 72333 133500 950 56 336 67 14000 55167 34278
LI'otal bovine 425 573 703 5 66 328 4 60 6 35 474
Value 22297 33 3265000 38796 66 31248 00y 16368 32 2237000 35698 34 24812 22
iGoat 110 140 090 113 130 120 097 116
'Value 1223 33 140000 89000 117111 29333 114667 1013 33 817 78
Total livestock 535 713 793 679 4 58 580 732 590
'Value 2352066 34050 00 39686 66 32419 11| 16661 65 2351667 3671167 2553000
[Poultry 327 4 50 390 3 89 100 143 293 1 79
'Value 283 33 38000 31533 326 22 8533 117 33 247 33 lSOﬂ
[Total Value 23803 99 34430 00 4000199 3274533 1674698 23634 00 36959 00 25780 00
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different animals Proportional share of bullocks showed increasing trend
with size groups of holding in the wngated region while its share was
maximum 1n medium size group and the minimum 1n small sized farms
in the rainfed region Share of crossbred cows was maximum in medium
sized farms and minimum i large sized farms, while share of buffaloe
was maximum in large sized farms and mmimum n medium sized farms
in the irrigated region Share of crossbred cows was maximum in
medum sized farms and mimmum 1n small sized farms, while share of
buffaloe was maximum in small sized farms and minimum mn medium

sized farms 1n the rainfed region

91919/9/9/9/9/901910]¢:









S. RESULTS AND DISCUSSION

In the previous chapter, the resource base of the sample farmers in
different size categonies of farms m the urigated and rainfed regions have been
presented and discussed The sample farms used these resources for production
of crops and hvestock, which influence farm productivity and finally the levels
of income. The net returns from the farm business depends on the pattern of
response of output to the application of mputs and price per unit of output It
would be useful to exammne the farm busmness economy and resource
productivities of crop production and hvestock enterprises, differences m
resource use pattern, cost and return structure of farm enterprises, profitability
and the resource use efficiency on sample farms in urgated and rainfed region
This analysis would be helpful to have a further probe into the employment and
income structure of the sample farms With this present chapter presents the
utilization of farm resources such as human labour, manure and fertilizers, cash
expenditure for crop production and Iivestock production activities, farm
productivity, cost and return structure of crop and hvestock enterprises, farm
profitability, resource productivittes and resource use efficiency of crop and

livestock production activities for both the regions

5.1 Resource use structure

The profitability of farm busmess can be ascertamed from the
relationship between costs in running the business and the returns accrued from
it The cost structure of the business depends up on the type of resources
employed, the resource-mix and the extent of application The primary focus of

this section 1s, therefore, on the resource use structure for crop production



activity and hvestock production activity on the selected farms in each of the
three sample categories of farms of the urigated and rainfed regions
5.1.1 Resource use structure of crop production

The mformation on utilization of different resources on per farm and per
cropped hectare basis for all the three size groups of farms in the urigated and
rainfed regions has been presented 1n table 5 1

Table 5.1 Resource use structure of crop production activity

articulars Irngated region Rainfed region
Small |Medium| Large |Overall| Small [Medium| Large | Overall
Human laboun
(mandays)
Per farm 18830 36707 62452 43630 (11629 19067 33436 22301
Per hectare 12897 11157 11544 12832 7178 5760 5907 63 17
Bullock labour
(pairdays)
Per farm 830 1676 2387 1631|1299 2399 3840 2512
Per hectare 568 509 441 480 802 725 678 712
Machine (hrs.)
Per farm 693 1740 3371 1935| 096 145 213 152
er hectare 475 529 623 569| 059 044 038 043
Manure (qtl.)
Per farm 3537 5536 8570 5881 837 1683 2500 16 73
Per hectare 2423 1683 1584 1730| 517 508 442 474
Fertilizer (Kg.)
N
Per farm 24720 48497 91569 549291 5924 11077 15493 10832
Per hectare 16932 14741 16926 16156 3657 3347 2737 3069
P
Per farm 10480 17857 36153 21497 | 2035 5260 6142 4479
Per hectare 71 78 5428 6683 6323 1256 15 89 10 85 12 69
K
Per farm 6038 14630 32247 17839 | 788 2303 2555 1882
Per hectare 4] 36 44 47 5961 5247 4 86 6 96 451 533




Fig. 4(a)-Resource use structure of crop production activity in irrigated region
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Fig. 4(b)-Resource use structure of crop production activity in rainfed region
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It could be revealed from the table that at the overall level, the per farm
human labour use was 436 30 and 223 01 mandays in ungated and ramfed
regions, respectively. The per hectare use level of human labour was 128 32
mandays for the imgated region and 63 17 mandays m the ramnfed region The
variations 1n the utihzation of human labour on per farm as well as per hectare
basis was only because of the differences in farm size, cropping pattern
adopted, cultivation practices and techniques adopted on the farms in the
rrigated and rainfed areas Among the different size groups of farms, as
compared to the ramfed region, more use of the human labour on per hectare
basis was noticed in the urigated region

At the overall level, per hectare bullock labour use was relatively more 1n
the rainfed region (7 12 pair days) than that in the nmigated region (4 80 par
days) This was due to more use of machine power m wrigated region than the
rainfed region and due to the variability mn cropping pattern and the package of
practices followed n the wrnigated and ramnfed regions Among the different size
groups, the highest use of bullock labour was noticed on small size groups of
farms of both the regions

At the overall level, the per hectare use of machme power was more 1n
rrigated region (5 69 hrs ) than in the rainfed region (0 43 hrs ) The differential
m the use of machine power 1n the imgated and ramfed region was mamly due
to the more area under umgated crops mn imgated region (93 45 per cent of
G C.A)) than ramfed regton (3518 per cent to GC A) The highest use of
machme was noticed on large sized farms n the irngated region while 1t was on
small sized farms in the rainfed region

The per hectare use levels of manure at the overall level was 17 30

quintals 1n the mmgated region and 1t was more than three and half fold mgher
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than the use level of manure mn the rainfed region This 1s because the farms
operated under 1rnigated conditions are having more livestock which, provide
more manure and they are more profitable due to the cultivation of high value
crops, which require a higher level of inputs and the farmers have capability to
invest more for obtaining higher returns The size groupwise use of manure
indicates that the highest use level of mantwe was in small size groups of farms
in both the regions It ranged between 24.23 to 15.84 quintals m 1rrigated region
and 5.17 to 4 42 quintals 1n rainfed region.

At the overall level, per hectare use of plant nutrient, in the form of
fertilizers were 161.56 kg. of N, 63.23 kg of P and 52 47 kg of K in the
irrigated regron and 1n rainfed region it was 30 69 kg. of N, 12 69 kg of P and
533 kg of K. These use of fertilizers in wrrigated region were much higher than
the use levels of plant nutrients in th- rainfed region The application of
fertilizers, such a costly mput, 1s associated with the availability of moisture in
the soils The use of fertilizers coupled with 1rrigation responds well in boosting
the production Because of this reason, the consumption of fertilizers was more
1 the wrigated region than the ramfed region Among the size group of farms,
the per hectare use of all the plant nutrients were higher on small size groups of
farms n the respective regions excepting the use of K, which was relatively
hmgh on large size group of farms in 1rfigated region and P and K which was
higher on medium size groups of farms in the rainfed region As the area under
fruit crop 1s relatively more i medium size group of rainfed region

Among the different size groups of farms, the per farm use of different
resources, m general, increased with the increase in farm size in both the
regions When compared on per hectare basis, 1t was observed that the use of
most of the resources was relatively figh ~n the small sized farms as compared

to the medwum and large sized farms in both the regions under study.
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5.1.2 Resource use structure for livestock production.

The utilization of different resources for livestock production activity per
annum on per farm and per animal basis for all the three size groups of farms in
the irigated and rainfed regions, has been presented in Table 5 2

Table 5.2 Resource use structure of livestock production activity

articulars Irngated region Rainfed region

Small Medium| Large [Overall| Small |Medium| Large | Overall

Dry fodder
(qtl.)

Per farm 8163 12716 14510 11796 | 5616 9505 11097 9073
Per animal 2286 2553 2472 2452|2087 2358 2265 2257
iGreen fodder

(qtl.)

Per farm 10270 15233 15577 13693 | 7155 10290 13517 10321l
Per animal 2877 3059 2653 2847|2658 2553 2531 2567
Concentrates

(qtl.)

Per farm 614 706 783 701| 477 592 738 603
Per animal 172 142 133 145, 177 147 138 150
Human labour

(man days)

Per farm 17320 23047 26158 22175 (14285 22426 26732 21148
Per animal 4845 4625 4456 4609|5307 5560 5004 5261
Veterinary

expenses (Rs.)

Per farm 30933 41267 57120 43133 (23173 38817 50587 37525

Per animal 8665 8286 9730 8967|8614 9632 9473 9334
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It is revealed from the table that, at the overall level, the per farm use of
dry fodder was 117.96 quintals and 0 73 quintals in the rrigated and ramnfed
regions, respectively Per ammal dry fodder use was 24 52 quintal in nrigated
region and 22.57 quintals mn ramnfed region Per farm green fodder use was
relatively more 1 1rrigated region (136 93 q.) than that of rainfed region
(103.21 q.). However, per ammal green fodder use was more 1n 1rrigated region
(28.47q ) than rainfed region (25.67 q.) as the grazing of livestock 1s generally
followed 1n the rainfed region

Per farm use level of concentrate *- as more in wrigated region (7 01 q)
but per animal use of concentrate was higher in the rainfed region

The per farm human labour use for livestock production was 221 75
mandays in the urigated region while, 1t was 211 48 mandays in the rainfed
region Per animal human labour use was more in the ramnfed region (52 58
mandays) than the urigated region (46.09), since there 1s use of human labour
for grazing of amimals 1n the rainfed region.

The annual per farm veternary expenditure was relatively more in
irrigated region (Rs.431 33) than the rainfed region (Rs.375 25) and per animal
it was relatively more in rainfed region (Rs 93 30), as the crossbred cows are
relatively more 1n the rainfed region

Among the different size group of farms, the per farm use of different
resources 1n livestock production, i general, increased with the increase in
farm size 1n both the regions Whea compared on per amimal basis, 1t was
observed that use of green fodder and concentrate was relatively high on small
sized farms 1n both the regions.

While the use of human labour 1n small sized farm and use of dry fodder

in medium sized farms were relatively higher in the irrigated region
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5.2 Cost structure on the sample farms.

The structural adjustments n the use of resource bring about the changes
in the total cost structure The quantum and proportions of out of pocket
expenses and mmputed costs m the total costs structure erther crease or
decrease depending upon changes m the use of different resources and
substitution of one form of resource for another The proportions of cash
expenditure 1n the total cost of production of crop enterprise and livestock
enterprise also mcrease as, 1 the process of transformation, farms depend more
on purchased resources and less on owned or farm produced resources This
section examines in detail the economic mmpact of the structural difference of
resource use on the cost structure of the farm for the crop enterprise, livestock

enterprise as well as for mixed farm as whole

5.2.1 Cost structure of crop production

Table 53 presents the average per farm and per hectare cost of
cultivation at different cost level (1e cost A, cost B, and cost C) together for all
the crops grown on the sample farms in irmgated and ramnfed regions under
study

At the overall level, the per farm total cost of cultivation mcurred for all
the crops (cost C) was Rs 94,883 93 in the unigated region It was more than
two and half fold higher than the per farm total cost of cultivation of crops
(Rs 35,781 85) n the ramnfed region On per cropped hectare basis, the total cost
of cultivation for all crops was Rs 27,907 04 at the overall level, mn the wrigated
region In the same region, the share of cost A (Rs 17,454 38) and cost B
(Rs 25,468.20) accounted for 62 54 per cent and 91 53 per cent, respectively
the total cost of cultivation of all the crops The per hectare total cost of

cultivation of all crops in the rainfed region was Rs 10,136 50 at the overall

7‘15047
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Table -5.3 Cost of cultivation of crop production on sample farms (Rs)
articulars Irmgated region Rainfed region
Small WMedlumj Large ] Overall | Small JMedxumT Large ] Overall

‘Cost A

Per farm 29022 92 54604 66 94407 12 593449 1148529 1976324 3240887 2121913
i’er hectare  [72882 73 1902601 1882495 17454 38 70824 605306 581151 601108
{62 44} {6217} {6240} {62 54} {56 93} {56 31} {62 23} {59 30}
Kost B

IPer farm
41352 88 7978109 1386416 86591 87 16586 84 29178 68 4488492 30216 81

32604 11 2779829 2764539 2546820 | 1022827 893681 80487 856000
{8896} {9083} {9222} {9153} {8222} {8313} {8619}  (8444;

i’er hectare

iCost C
Per f
CHIAM 4648438 8783396 1503335 9488393 | 20173 11 35097 88 52074 55 35781 85
IPer hect.

erheclare 11664997 30604 17 2997676 2790704 | 1243974 1674973 933793 10136 50

110000} {10000} {10000} {10000} | {10000} {10000} {10000} (10000}

l
1
|
!
!

{Figures n parathenses are percentages to the total}

level, in which proportionate share of cost A (Rs 6,011 08) and cost B
(Rs.8,560.00) was 59.30 per cent and 84.44 per cent, respectively. The overall

share of cost A and cost B 1n the total cost of cultivation was relatively mgher

n the nrigated region.

In the case of individual size classes, the per farm cost of cultivation for
the all crops increased with the increase in farm size at all levels of costs in both
the regions. The comparison of cost of cultivation for all crops on per hectare
basis, however, gives a different picture In that, the per hectare total cost of
cultivation declined continuously as the farm size increased i the rainfed
region, indicating thereby certain economics of scale. In irrigated region, 1t was
maximum m small sized farm (Rs.31,838.62) and mmimum m medium sized
farms (Rs.26,697.25) This similar pattern was also observed at the level of cost
A and cost B 1n both the regions. The cost of cultivation of crops 1n the irrigated

region was much higher than that of ramnfed region at all the levels of costs The
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per hectare share of cost A and cost B 1n the total cost of cultivation of all crops
ranged between 56.31 per cent to 62.44 pér cent and 82.22 per cent to 92.22 per
cent respectively, in both the regions.

The proportion of cash expenditure m the total cost was more in the
irrigated region than 1n the rainfed region This was due to lack of irrigation
facilities, the lower level resource use and the mabihity of the farmers to mvest
more, resulted 1in lower of cash expenditure in the total cost of cultivation in the

rainfed region than 1n the 1rmgated region

5.2.2 Cost structure of livestock production

Table 5 4 depicts the information relating per farm and per animal annual
cost of maintenance of livestock for all the categories of sample farms in both
the regions under study

At the overall level, per farm working cost incurred for livestock
production in 1rrigated region was Rs 32,239 54 and that in rainfed region, 1t
was Rs.25,607.92. The share of working cost in the total cost at the overall was
80 23 per cent 1n the urigated region while, 1t was 81 52 per cent in the rainfed
region At the overall level, the per farm fixed cost was Rs 7,943 32 and
Rs.5,803 57 in the imigated and rainfed regions, respectively The share of fixed
cost 1n the total cost was 19 77 per cent and 18.48 per cent, respectively 1n the
urigated and ramnfed regions. At the overall level, total cost per farm was
worked out to Rs.40,182 86 and Rs 31,411 49, respectively 1n the irrigated and
rainfed regions Per hivestock unit total cost of maintenance was Rs 8,352 09
and Rs 7,809 49, respectively in the irrigated and ramfed regions The overall
share of working cost 1n the total maintenance cost of livestock was relatively

high 1n the rainfed region whereas the share of fixed cost in the total cost was

comparatively high 1n the irrigated region.
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Fig. 5(b)-Resourceuse structuer of livestock production activity in rainfed region
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Table - 5.4 Cost structure of livestock production on sample farms (Rs)
articulars Irngated region Rainfed region
Small |Medium | Large LOverall Small ﬁ/[edlumT Large ] Overall
orking cost
Per farm 2375925 34486 38473 37 32239 54| 1841723 25546 67 32859 87 25607 92
Per animal 664594 692027 654866 670106] 684232 633388 615161 6366 6l
8076} {7976} {7923} {8023} {8280} {8174} (84661 (8152}
[Fixed cost
per farm 565435 864491 1008261 794332 382886 570684 7878 14 5803 57
Per ammal 158164 173477 171619 165104 142148 141492 147477 1442 88
(1926} {2004} {2076} (l97m| (1720} {1826} {1934} (1848
Total cost
Per farm 294136 43130 91 4855597 40182 86{22246 09 31253 51 4073801 3141149
Per animal 822758 865503 826485 835209 82638 77488 7626238 7809 49
{10000} {10000} {10000} {10000} {10000} {10000} {10000} {100 00}
Per tarm cost
(Crop + Livestock)
Cost A 52782 17 89090 66 132880 5 91584 44]29902 52 45309 91 65268 74 46827 05
{6954} {6803} {6681} {6781} {7049} {6829} {7032} {6969}
Cost C 75897 98 130964 9 198889 4 135066 8 424192 6635139 9281256 67193 34
{100 003 {10000} {10000} {10000} {10000} {10000} {10000} {100 00}

{Figures in parathenses are percentages to the total }

Among the different size farms, the per farm maintenance cost of

livestock increased with the increase i farm size at all the levels of cost m both

the mmgated and rainfed regions The comparison of cost of mamtenance of

livestock on per ammal basis, however, gives a different picture In that, per

animal total cost of mamntenance was maximum (Rs 8,655 03) m medium size

group and mimmmum (Rs 8,227 58) mn small size of group of farms m the

urigated region, while 1t was maximum (Rs.8,263 80) mn small sized farms and

declined as the farm size increased n rainfed region, indicating thereby certain

economies of scale. The cost of maintenance of livestock n the wrigated region
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was comparatively higher than that of the rainfed region at all the levels of
costs. The per amimal proportionate share of working cost and fixed cost in the
total cost of maintenance of livestock ranged from 79.23 per cent to 84 66 per

cent and from 17.20 per cent to 20.76 per cent, respectively, in both the regions.

5.2.3 Cost structure of farm production

Table 5 4 presents per farm total costs incurred for crop cultivation and
maintenance of livestock at different cost levels together on sample farms n
both the rrigated and rainfed regions under study.

At the overall level, the per farm total costs (both for crop production and
livestock production) incurred was Rs 1,35,066 79 1n the irrigated region It was
more than two-fold the per farm total cost (Rs 67,193 84) in the rainfed region
Per farm working cost in farm production was Rs 91,584 44 1n ungated region
and Rs.46,827 05 in rainfed region. This confirms the validity of hypothesis that
resource use and cost structure differs for the rainfed and 1rrigated regions. The
percentage of working cost to the total cost at the overall level was 67 81 per
cent 1n 1rigated region while 1t was 69.69 per cent 1n the rainfed region

Among the different si1ze classes, the per farm total cost of production

increased with the increase in farm size at both the levels of costs in the

irigated and rainfed regions

5.3 Returns on the sample farms

The structural adjustments 1n th.e use of resources not only result into the
differences i the cost structure but also the output and gross returns of crop
enterprises and livestock enterprises are equally influenced to the extent to

which such adjustments take place at the farm level. Moreover, the process of
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structural adjustments n the use of resources 1s based, among other factors, on

the changing nature of productivities of individual resources, since the latter

call for further improvements m the allocation of resources leading to increased

output and gross returns on the farm

Table 5 5 represents the per farm and per unit gross returns from crop

production activity and livestock activity for all the three categornes of sample

farms n both the wurigated and ramnfed regions

Table -5.5 Average per farm and per unit gross returns on sample farms

(Rs.)

l

Particulars Irmgated region Rainfed region
Small fMedium| Large | Overall | Small |Medium| Large | Overall
Crop
production
Per farm 68118 92 139774 2435944 15049577 257845 477345 65945 46488 05
Per hectare 46656 79 42484 5 45026 69 44263 46 | 1591636 144213 1165106 1316942
£66 14} {7431} {8163} {7659} | {5118} {5800} {5905} {5708}
Livestock
production
Per farm 348698 48328 4 5480127 45999.82 ¢ 245903 34567 77 45725 34961 02
Per unit 975379 969801 932788 956116 | 913572 857052 807862 869197
{3386} (2569} {1837} {2351} | {4882} (4200} {4095} {4292}
Total (Per farm)| 102988 72 188102 4 2983957 19649556 503748 8230227 111670 8144907
{10000} {10000} {10000} {10000} | {10000} {10000} {10000} {10000}

{Figures m parathenses are percentages to the total}

At the overall level, for the mixed farm as whole, gross returns from both

crop production and livestock activity together were Rs.1,96,495 59 mn the

irrigated region and Rs 81,449 07 in the rainfed region Thus, the gross returns

in the wngated region were 141 25 per cent higher than the gross returns

obtained mn the rainfed region Among the different size groups of farms, per
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farm gross returns increased with the increase in the size of farm n both the
rngated and rainfed regions. This confirms the validity of hypothesis that the
returns on the farms differs for imgated and ramnfed regions

Per farm total returns from the crop production activity amounted to
Rs 1,50,495.77 1n the wrnigated region and Rs 46,488 05 n the rainfed region
Among the different size group of farms, the per farm total returns creased
with increase 1n the size of farms i both the regions On per cropped hectare
basis, the total returns from the crop production activity was Rs.44,263 46 1n
the irmgated region and Rs.13,169.42 1n the rainfed region, at the overall level
Thus the total return per hectare n the urigated region was three and half fold
higher than the total returns obtained in the rainfed region The per hectare
returns were maximum for small sized farms and declined with increasing farm
size n the rainfed region, while 1n 1rrigated region 1t was more mn small sized
farms and less in medium sized farms

On an average total returns per farm from livestock activity realized were
to the tune of Rs.45,999 82 in the urigated region and Rs.34,961 02 1n the
rainfed region. Per livestock unit total returns in wurrigated region were
Rs.9,561.16, which were higher than that of rainfed region (Rs 8,691 97) With
the increase in farm size the total returns increase with farm size but per

livestock unit 1t declined 1n both the 1egions

5.4 Net returns on the sample farms
5.4.1 Net returns from crop production

Table 5.6 shows the per farm and per hectare net returns from crop
production activity on the different size categories of farms in the rigated and
rainfed regions. The net returns are of four types; 1 € (1) farm business income,

(11) famuly labour income, (111) net income and (1v)farm 1nvestment mcome. At
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Table -5.6 Average per farm and per unit net returns on sample farms

(Rs)
articulars Irngated region Rainfed region
Small_TMedlurﬂ Large J Overall | Small {Medluml Large vaerall

Crop production
IFarm business
ncome
Pcr farm 3909599 85169 34 1491877 9115087 1429921 2797126 3353629 235206892
Per hectare 26778 08 25887 34 2757629 26809 08 8826 67 845053 592514 7158733
Family labour
income
Per farm 26766 03 59992 91 1049528 63903 9 919766 1855582 2106024 16271 24
Per hectare 18332 90 18234 93 1939977 1879526/ 567757 560599 372089 4609 42
INet income
Per farm 21634 53 51940 04 9326095 55611 84! 561139 1263662 1387061 10706 20
Per hectare 14818 17 1578725 1723862 16356 42{ 346382 381771 245064 303292
Farm investmenq
lincome
Per farm 33964 49 7711647 1396994 87593 29110712 94 2205206 2634667 18704 89
IPer hectare 23263 35 2343966 2582243 2576273 661293 666225 165489 3298 84
ILivestock
production
Net Returns at
'Working cost
Per farm 11110 55 138424 163279 1376028 6173 07 90211 12865 13 9353 1
Per amimal 3107 85 277774 277922 2860 11} 22934 223664 240845 232536
INet Returns at
Total cost
Per farm 54562 519749 624529 581697 234421 331426 498699 334933
Per animal 1526 21 1042 97 1063 03 1209 07] 871 92 82172 933 68 882 48
INet Returns of
farm
At Working cost | 50206 54 99011 74 1655156 104911 1520472 28 3699236 4640126 34622 02
At Total cost 27090 73 5713753 9950624 6142881 79556 1595088 1885744 1425573

the overall level, the per farm, farm business mcome, family labour income, net
mcome and farm mvestment income were worked out to Rs 91,150 87,
Rs 63,903 90, Rs 55,611.84 and Rs.87,593.29, respectively, m the urigated and
mn ramfed region, which were Rs 25,268 92, Rs 16,271 24, Rs.10,706 20 and
Rs 18,704 89, respectively On the per hectare basis, the farm business income,

family labour mncome, net income and farm mvestment mcome were of the
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order of Rs.26,809.08 Rs.17,454.38, Rs.16,356.42 and Rs.25,762.73,
respectively, in the urigated region at the overall level, while they were far
lower 1n the rainfed region than those of the irrigated region

Among the different size categories of farms, the per farm net returns of
all the four types showed increasing trend over the size groups of farms On the
per hectare basis, the farm business income (Rs 26,778 08) and fanuly labour
income (Rs.18,332 30) was maximum on small size group of farms while net
income Rs (17,238.62) and farm mvestment income (Rs 25,762 73) were
maximum on the large size group of farn.s in the urigated region In the rainfed
region, however, the per hectare farm business income (Rs §,826.67) on small
size group of farms and famuly labour mmcome (Rs 5,605 99), net mcome
(Rs.3,817.71) and farm investment income (Rs 6,662.25) on medium size group

of farms were found to be maximum

5.4.2 Net returns from livestock production

In hivestock production activity, the per farm returns over working cost
and total cost worked out (at the overall level) to Rs.13,760.28 and Rs 5,816.97
in the urigated region and the same amounted to Rs.9,353.10 and Rs 3,449 53
respectively, in the rainfed region, respectively. The per livestock unit net
returns over total cost were higher (Rs.1,209.07) in the urigated region than that
n the rainfed region (Rs 882 48)

The net returns over total cost per unit livestock was maximum for small
farms (Rs 1,526.21), followed by large sized farms (Rs 1,063 03) and medium
sized farm (Rs.1,042.97) in the irrigated region In the rainfed region, they were

highest 1n the large group (Rs 933 68) and the lowest 1n the medium size group
of farms (Rs.821.72)
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5.4.3 Net returns on mixed farms

On the farm as whole 1.e for muxed farm, the net returns over working
cost at the overall level were Rs.1,08,911 15 in the irmigated region and
Rs 34,622.02 1n the rainfed region The net returns over total cost (cost C) were
Rs 61,428 81 which were more than four fold of rainfed region (Rs 14,255 73)
in the umigated region.

The net returns at the both the cost levels showed an increasing trend
with an increase mn the size groups of farms 1n both the regions In the irngated

region, the net returns at cost A and cost C were higher than those of the rainfed

region

5.5 OQOutput- input ratio

The efficiency operating the crop enterprise, livestock enterprise and
farm as a whole has been exanmned by comparing the output-input ratio in
different s1ze groups of farms at different cost levels The ratios are given in
Table 5 7
5.5.1 Output : input ratio for crop production activity

At the overall level, the relative efficiency of crop production activity 1 €
output input ratio of crop production at cost A was higher 1n the urigated region
(2.56) than 1n the rainfed region (2 19) At cost B it was higher n the imigated
region (1.76) than 1 the ramnfed region (1 54) The output—input ratio at cost C
was also relatively higher in the irngated region than 1n the rainfed region and 1t
worked out to 1.62 and 1.30, respectively, indicating the cultivation of various
crops 1s economically viable entity in both the regions Among the size groups
of farms, 1t shows increasing trend n the nrigated farms The output-input ratio

was higher for crop production activity as compared to livestock activity
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Table -5.7 Output-input ratios on the farms

Eartnculars Irmgated region Rainfed region

Small |Medium| Large |Overall| Small [Medium| Large IOverall

Crop production

activity

Cost A 235 256 262 256 224 241 203 219
Cost B 165 175 179 176 155 1 64 147 154
Cost C 147 159 1 68 162 128 1 36 127 130

iILivestock activity
Working cost 147 14 142 143 134 133 134 134

Total cost 119 112 113 114 111 109 109 109

At farm level

Cost A 195 211 224 215 168 182 171 174
Cost C 136 1 44 150 145 121 124 120 121
5.5.2 Output : input ratio for livestock activity

At the overall level, 1n the rrigated region, output-input ratio, estimated
at working cost and total cost were 1 43 and 1.14, respectively, while the ratios
were 1.34 and 1.09 in the rainfed region It indicated that relative efficiency of
livestock production was higher n the imgated region. Among the size groups

of farms similar pattern was observea

553 Output : input ratio for mixed farm as whole

At the overall level, output-input ratio at cost A was 2 15 and 1 74 in the
irrigated and rainfed regions, respectively. At cost C 1t was 1.45 and 1 21 1n the
two regions, respectively This indicates that the mixed farms were operating

more efficiently 1n 1rngated region than 1n the rainfed region.
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5.6 Resource productivities and resource use efficiencies of farms

The resource use structure, costs and returns from crop production
activity and hivestock activity on the sample farms 1n different size categories of
farms 1n the urigated and rainfed regions under study have been presented and
discussed 1n the preceding section. The analysis relied mostly on sample means
and proportions of individual items 1n the total of respective varieties. The type
of analysis employed for the purpose, however, had certain limitations of 1ts
own, as 1t could not measure the relative contribution of individual resource 1n
combination with others n influencing production costs and output levels of the
farms The discussion on resource use structure, costs and returns obtained,
however, provided certain indications useful for devising and adopting
measures to effect improvements 1n resource allocation efficiency of the farms.

This section discusses the resource productivities and resource use
efficiency 1n respect of crop production activity, livestock activity and mixed
farm as whole n the irmigated and rainfed regions. The production function
estimates are deployed to estimate resource productivities and resource use

efficiencies and returns to scale underlying the farm production process n both

the regions

5.6.1 The production function model

The resource productivities and resource use efficiency 1n crop
production, livestock activity and mixed farm as a whole have been analysed
within the Cobb-Douglass type of production function framework

The production functions analysis was estimated from the sample data of

both activities for different size categories of farms at the overall level i both
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the ungated and rainfed regions to ascertain the problem of multi-collineanity, a
zero order correlation matrix for all the explanatory vanables was obtamed for
each function The following rule was applied to visualize the magnitude of
multi-collinearity

The correlation coefficient between a pair of explanatory variables was
considered serious if it was greater than 0 8 (Heady and Dillon, 1961) In
majority of the pawrs of explanatory vanables, the correlation coefficient was
less than 0 8. In the case where correlation coefficient was greater than O 8, the
multi-collinearity was not a problem, as the corresponding correlation
coefficient was not high relative to the overall degree of multiple correlation
among all the variables simultaneously (Klemn, 1953) Thus satisfying non-
sertousness of the problem of the multi-collineanty, the analysis was carried
out

Different statistical tests of significance were used to judge the efficiency
of individual regression coefficients and coefficient of multiple correlation n
respect of all the production functions A zero order correlation matrx to

mdividual production functions 1s given m Appendix-1I-VII

5.6.2 Resource productivity on farms

The coefficient of multiple determmation (R?) mdicates the proportion of
total vanation in the dependent vanable (output) explained by the mmdependent
variables jointly At the same time, the regression coefficients of individual
resource variables are the production elasticities of respective resources n the
Cobb-Douglass production function, which indicate the percentage change m
farm output associated with a percentage change i concemed wmput at its

geometric mean level. On the whole, these results are of paramount importance
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as they readily provide the mmformation relative to probable effects of resource

use changes on farm output.

5.6.2.1 Resource productivity of crop production activity

The estimated parameters of the production functions of the crop
production activity as a whole are presented in Table 5.8 for the sample farms
in the rigated and rainfed regions.

The F ratios obtamned from the analysis of variance in respect of the
production functions for crop production activity at the overall level in the
imnigated and rainfed region has turned out to be highly significant, indicating
thereby overall significance of the estimated production functions The six
resource variables mcluded 1n the production function analysis have explained
jointly more than 72 per cent of the total varnations in the gross value of crop
output, at the overall level 1n the urigated region. Among the size groups of
farms, the proportion of total variation explained by the concerned resource
variables ranged between 79.05 per cent and 81.51 per cent, the lowest and the
highest proportions being 1n the large and medwum size groups of farms,
respectively

The regression coefficient of all the resource variables except other
working capital and area under fruit crops have turned out to be positive and
significant, in 1rrigated region The other working capital and fruit crop area
were positive and non-significant in the case of production estimated at the
overall level in the irrgated region

The regression coefficient of human labour, manures and fertilizers, area
under cash crop were highly significant 2t 1 per cent level which mdicate that

these are the important inputs to which the output was highly responsive. It
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Table -5.8 Results of Cobb-Douglas crop production function analysis

Std Error

{Rz

F value

NS NS NS

00385 00278 00327

07126 08151 07905

articulars Irngated region Rainfed region
Small [Medium| Large | Overall | Small |Medum| Large | Overall
IConstant 24099 20343 25456 23835 32831 09948 22525 20498
Pp‘i(l: Labor Y NS *H* *AK NS * NS whk
(mandays) 07860 00022 08130 06704 02071 03525 03395 05845
Std Error 02034 02388 02853 01263 [02006 01894 02698 0 1302
X
Manures _Fen *ok¥k k¥ * sk kk NS NS ¥k *
(stx)s 03102 03790 01290 02030 00262 00758 00523 00201}
& Iror
" 01091 01314 00718 00644 100284 00636 00202 00112
3 NS * ¥ NS NS *% * k¥ ¥ * kK|
‘s";‘e‘ WC Rs) 1425 03428 00417 00342 04359 06961 03105 03355
td Error
01639 01479 01873 00923 02082 01725 01802 01146
X4 *% ¥ NS * ¥ NS ¥ NS
GCA(ha) 02174 01549 00201 00864 (04504 01475 03965 00658
Std Error
01014 00901 01417 00501 (01952 01844 02058 00956
)C(S] *% *% * * Ak *xk NS * % * %
ashcrops (ha) |y 0600 01029 0098 00902 01576 00293 00859 00591
Std Error
00336 00501 00561 00284 00403 00292 00399 00227

NS *k*k *¥k NS ¥ %K

00172

07254

6
E’(rultcrops(ha) 00145 00288 00256 00266 (04694 01240 00173 01126

00952 00441 00595 00334

08121 07051 08187 07122

9 57 *#% 16 34%+* 15 04*** 36 00 ¥*¥/16 34 *** 11 38*** 13 Qg*** 34 27 ¥**

#x+ *% and * ;ndicates sigmificance at 1, 5 and 10 per cent level of significance

NS - Non sigmificant

indicated that if we ncrease the human labour by one per cent, the gross returns

will be mcreased by 0 6704 per cent, provided that other varnables remaming

constant The variable land (gross cropped area) was significant at 10 per cent
The finding relating to the sigmificance of the regression coefficients of human

Jabour, manures and fertihzers and land confirm the results of Singh and Beena
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(1996) and Brrari(1997). The results of on production elasticity of fertilizers
and the number of human labour days confirm with the results of Das (1993)

The significant and positive coefficients of all the input vanables except
other working capital and area under fruit crop clearly indicated that land,
human labour, manures and fertiizers and area under cash ciop exert significant
influence on the gross value of crop output n the irrigated region At the same
time, none of the vanables had production elasticity exceeding umty showing
decreasing marginal productivity of factor-inputs This means, if other mputs
are fixed at a specified level and only one mput 1s increased, the gross returns
will increase at a dimmishing rate

Among the size groups of farms, the regression coefficient of land was
positive and significant at 5 per cent level on small sized farms and 10 per cent
on the medium sized farms and positive but non-significant on large sized farms
m the unigated region In the case of manures and fertilizers and area under cash
crop the regression coefficients were positive and significant 1n all the three
categories of farms m the wmgated region, whereas the regression coefficients
of human labour was positive and significant on small and large sized farms,
and positive but non-significant on medwum sized farm The regression
coefficient for other working capital was positive and significant on medium
sized farms and positive but non-significant on small and large sized farms m
the wrrigated region

The production elasticities of mdividual variables such as human labour
on small and large size group of farms and manures and fertilizers on small and
medium si1ze groups of farms reveal that these were the mimportant vanables to
which output was highly responsive n the respective size groups of farms n the

irigated region
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The highly significant value of R* (coefficient of multiple determination)
in the production function estimate of crop production activity at the overall
level of the rainfed region indicated that the included variables have jontly
explained 71.22 per cent variation in the gross value of crop output. Among the
size groups of farms, the proportion of total variation explamed by the resource
variables was maximum (81.87 per cent) on large size group of farms followed
by small (81 21 per cent) and medium (70 51 per cent) size groups of farms
the rainfed region

The regression coefficients of human labour manures and fertilizers other
working capital, area under cash crop and area under fruit crop were positive
and significant, whereas the positive and non-significant coefficient was
obtained 1n the case of land, at the overall level, in the rainfed region. The high
significance of variables like human labour, other working capital and area
under frutt crop proved to be important mputs to which output was highly
responsive. The area under cash crop was significant at 5 per cent and manures
and fertilizers was significant at 10 per cent level, at the overall level

Among the different size categories of farms, the production estimates
showed that the regression coefficients of other working capital on medium size
groups of farm, area under cash crops in small size groups and area under fruit
crop on small and medium size groups of farms was highly significant at | per
cent level 1n the rainfed region, whereas the regression coefficients of human
labour on medium, manures and fertilizers on large, other working capital and
land (G.C.A ) on small and large farms and area under cash crop on large size
groups of farms also turned out to be positive and significant in the rainfed
region.

On the whole, the resource variables such as human labour, manures and

fertilizers and area under cash crop have shown significant influence on the
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gross value of crop output in both the urigated and rainfed regions The high
significance of human labour in both the regions and manures and fertilizers an
area under cash crop showed a highly significant influence on the gross value of
crop output n the mmgated region, while other working capital and area under
fruit crop showed highly sigmficant influence on the gross value of crop output
1n the rainfed region.

5.6.2.2 Resource productivity of livestock activity

The results of estimated production function of livestock production
activity are presented in Table 5.9 which gives the elasticities of production,
standard errors of regression coefficients, theiwr significance and coefficients of
multiple determunation (R?) along with “F’ statistic

The five resource varnables included in the livestock production analysis
have jointly explained 76 25 per cent and 81 12 per cent of total variation m the
gross value of livestock output m the 1mgated and rainfed regions, respectively,
at the overall level. The ‘F’ ratios obtained from the analysis of variance in
respect of production function for livestock production activity at the overall
level, n the urigated and rainfed region turned out to be highly significant,
mndicating thereby overall significance of the estimated production function

The regression coefficients of all the resource variables have turned out
to be positive and significant at the overall level in the urigated region. All
resource variables viz, dry fodder, green fodder, concentrate, human labour and
hvestock unit were highly significant at 1 per cent level which indicates that
these were the mmportant mputs to which output was highly responsive in the
unigated region, at the overall level This indicates that if we increase the dry
fodder by one per cent the gross value of livestock production will increase by

0 1715 per cent, provided that other vanables remaining constant at the overall
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Table 5.9 Results of Cobb-Douglas livestock production function analysis
articulars Irngated region Rainfed region
Small lMed1um1 Large JOVerall Small JMed1um1 Large ] Overall

Constant 26520 24660 29075 26456 19064 26744 24334 24066
X ok x * NS * %K * * 5k kK *k

Dry fodder(q) (3064 02300 01579 01715 01779 04174 04279 03064

Std Error 00952 09190 01273 00527 00826 00856 01385 00555
X,
Green fodder * %k ok * %k %k k % 3 k| ¥k %k EX 33 * %k %k %
(q) 03179 01445 01794 02303 02716 03401 02446 03033
Std E

ot 00862 00843 00636 00400 100763 00835 01401 00544
X3
Concentrate $ok ok koK % ok ok ok %k * * %k
(Kg) 01863 01262 01489 01586 03451 01458 01599 01995
Std E

rror 00657 00347 00629 00266 100835 0062 00924 00485
X,
Human Labor NS £k NS *k ok *% NS NS * %k

(mandays ) 00435 03890 01869 02510 03665 00532 1548 01720
Std E
fror 01254 01474 01731 00782 01325 00942 01635 00738

Xs * NS ok ok NS NS NS NS
Livestock unit 10 1445 01993 02810 02028 00472 00567 00428 00266

t
Std Brror 00825 01361 01345 00602 01565 01140 02063 00904
R
07895 07600 08215 07625 (7541 08102 08293 08112
F value 1794 %%% 15 20%%% 2] 86***53 20%*#(14 40 *** 20 46*** 81 03*** 20 46 ***

#*%* k% and * indicates significance at 1, 5 and 10 per cent level of significance

NS - Non significant
level, in the 1mgated region. These findings confirm the results of Khemchand

et al. (2001)
The regression coefficients of all variables were positive and significant
1n all the categories of the farms except dry fodder on large sized farms, human

labour on large and livestock umit on medium sized farms in the urigated
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region The regression coefficient of dry fodder on small farms, green fodder on
small and medium sized farms and human labour on medium sized farms were
highly sigmficant at 1 per cent level, which indicated that these were the
important inputs mn respective size groups of farms influencing the gross value
of hivestock output n the wrrigated region

The regression coefficients of all the resource varables except hvestock
unit have turned out to be positive and sigmficant whereas that of livestock unit
were posttively non-significant in the case of production function estimated at
the overall level in the rainfed region The regression coefficient of dry fodder,
green fodder and concentrate were highly significant at 1 per cent level
indicating influence on output Human labour was positive and moderately
significant at 5 per cent level, at the overall level, n the rainfed region

Among the different size groups of farms, the production estimates
showed that the regression coefficients of livestock umt m all the three size
groups of farms and human labour in medum and large size groups of farms
were positive but non-significant wm the ramnfed region The regression
coefficients of dry fodder, green fodder and concentrateson all the three size
groups of farms and human labour on the small size groups of farms were
positive and significant, whereas the regression coefficients of dry fodder on
medium and large size farms, green fodder on small and medium sized farms
and concentrate on small sized farms turned out to be highly significant at 1 per
cent level mdicating these are important variables n respective size groups of

farms to which output was highly responsive in the rainfed region

5.6.2.3 Resource productivity on farm as a whole

In addition to the production function relationship pertaining to the data

for crop production activity and hvestock activity, the production function
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estimates were also worked out for the mixed farm as whole separately for the

two regions

The estimated parameters of the production functions of farm as whole

are presented in Table 5 10 for the sample farms in the mrigated and rainfed

regions
Table 5.10 Results of Cobb-Douglas farm production function analysis
Particulars Irngated region Rainfed region
Small LMedluml Large k)verall Small | Medm | LargeT Overall
Constant 2 2787 16104 21745 16739 130344 15973 1 3306 1 8765
ﬁ)—l{l Labo *k ¥ k¥ k%% %k k NS NS * NS
u abory 7951 0 3984 08291 07195 00114 01357 04198 01613
mandays
Standard Error 1542 01407 01824 0 1543*%0 1553 01483 02342 00972
X2
Cash C\pcnscs onl NS * k% * %k % % ¥ %k %k * k% * k% X kK
crop 01099 03742 01727 01543 (01342 03290 02761 02136
Standard Error
01478 01176 00824 00571 00456 00724 00804 00362
?:Sh expenses oq *% %k %k NS * k¥ ¥k %%k ¥k % sk k|
livestock 0 1568 02099 00189 00688 10416l 04404 03007 03542
Standard Error
00728 00493 00600 00400 © 0601 01114 01230 00474
X4
Area under cash NS * *k s *kk NS NS ok
crop 00512 00667 00796 00543 101029 00205 00025 0033
Standard Error
00536 00375 00381 00250 100245 00216 00271 00142
Xs
Area under fruit NS NS NS NS ek ok NS *Ex
Crop b 0192 00191 00229 00160 102479 01348 00174 00957
Standard Error
00474 00251 00231 00174 00531 00260 00390 00217
X6 . NS NS NS ek NS NS *x
GCA 00972 00300 00276 00148 02687 00496 00979 Q1979
Standard Error
00568 (00921 01207 00469 00855 01098 01436 00768
LRz
0 7255 07435 08512 07511 07914 08276 08152 08144
F value
vau 10 16 #%% 11 16¥%% 22 15%*% 30 [0¥**14 65 ¥+ 18 41%%% 16 91*k** 57 50 **+
|

**x ** and * indicates significance at 1 , 5 and 10 per cent level of significance
NS - Non sigmuficant
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The ‘F’ ratios obtamed from the analysis of variance i respect of the
production functions for the farm production as whole at the overall level mn
both the regions have turned out to be highly significant, indicating thereby
overall significance of the estimated production functions The six resource
vanables included in the production function analysis have explained jointly 75
per cent of the total variation in the gross value of farm output, at the overall
level, 1n the irigated region Among the size groups of farms, the proportion of
total vanation explained by the concerned resource variables ranged between
72.55 and 85 12 per cent, the lowest and the highest proportions being on small
and large size groups of farms, respectively.

The regression coefficients of all the resource variables except land
(G.C A)) and fruit crop area have turned out to be positive and significant,
whereas that of the land (G.C A.) and fruit crop area were positive and non-
significant 1n the case of total farm production function estimated at the overall
level in the urigated region. The regression coefficients of human labour and
cash expenses on crop production were highly significant at 1 per cent level,
which indicated that these are the important inputs influencing the gross value
of farm output The regression coefficients of cash crop area was positive and
significant at 5 per cent level, while cash expenses on livestock were positive
and significant at 10 per cent level.

The signmificant and positive coefficients of input variables viz, human
labour and cash expenses on crop production exert significant influence on the
gross value of farm output. At the same iime, it may be seen that, none of the

variables had production elasticity exceeding unity This showed that each input

was denoting dirmnishing marginal productivity.
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Among the size groups of farms, the regression coefficient of land
(G C A)) was posttive and significant at 10 per cent level only on small sized
farms and positive but non-significant on medium and large sized farms in the
irrigated region. The regression coefficients of human labour was positive and
significant at 1 per cent level i all the three categories of farms, which
indicates that if we increase human labour by one per cent in all size groups of
farms, the gross value of output will be increased by 0 7951, 0 3984 and 0 8291
per cent, respectively, in small, medium and large size groups of farms provided
that other variables remaming constant. The regression coefficient of cash
expenses on crop production and cash expenses on livestock activity on
medium size groups of farms were posttive and highly significant at 1 per cent
level 1n the rrigated region The regression coefficient of area under fruit crop
was non-significant in all the size group of farms 1n rrigated region

The highly significant value of R (coefficient of multiple determination)
in the production function estimate of the total farm production at the overall
level in the rainfed region indicated that the included variables have jointly
explained 81.44 per cent variation 1n the gross value of farm output. Among the
size groups of farms, the proportion of total variation explained by the resource
variables was maximum (82.76 per cent) on medium size group of farm
followed by large (81.52 per cent) and small (79 11 per cent) size groups of
farms 1n the ramnfed region

The regression coefficients of all the resource variables except human
labour turned out to be positive and significant, whereas the coefficient of the
human labour was positive but non-significant n the case of production
function estimated at the overall level .a the rainfed region. The regression
coefficients of cash expenses on crop production, cash expenses on livestock

activity and area under fruit crop were highly significant at 1 per cent level
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which indicated that these are the important resource variables to which total
farm output was highly responsive. The land (gross cropped area) and area
under cash crop were positive and significant at 5 per cent level

The significant and positive coefficients of all the resource variables
except human labour indicate that land, cash expenses on crop activity, cash
expenses on livestock, area under fruit crop and area under cash crop exert
significant influence on the gross value of farm output It may be seen that the
regression coefficient was less than unity for all the resource variables (inputs)
This showed that each input was signifying diminishing marginal productivity

Among the different size categories of farms, in the rainfed region, the
production estimates showed that the regression coefficients of land (gross
cropped area) and area under cash crop on medum and large sized farms, area
under fruit crop only on large sized farms were positive and non-significant
while human labour was negatively non-significant on small sized farms and
positive but non-significant on medium sized farms. It indicated that human
labour use was excess on respective size groups of farms. The regression
coefficient of cash expenses on livestock was positive and significant at 5 per
cent level while human labour was signit.cant at 10 per cent level on large sized
farms.

The regression coefficients of cash expenses on crop activity in all size
groups of farms, cash expenses on livestock and fruit crop area on small and
medium size groups of farms, land and cash crop area on small size groups of
farms were highly significant at 1 per cent level in the respective size groups of
farms 1n the ramfed region. This reveals that these were the important variables

to which output was highly responsive 1n the respective size groups of farms in

the rainfed region.



124

The pooled analysis of the entire sample farm was carmmed out with a
view to apply ‘Chow’s test of equality The significance of difference between
the farm production functions of wrnigated and rainfed farms was tested by using
‘Chow’s test’ At the overall level 1t 1s seen that ‘F’ ratio, 10 19 which 1s
significant at probability level of 1 per cent ndicated that the two regressions
are not equal but differ sigmficantly m therr production relationships
(Appendix-X ). Among the size groups of farms, ‘F° ratio was highly
sigmficant at 1 per cent level in small and large size groups of farms, while
significant at 5 per cent level m medmum size groups of farms This indicated
that two regressions are also not equal and differ sigmficantly in their
production relationship among all size groups of farms This 1s also
corroborated 1n the discussion made earlier in this chapter about resoutce usc,
costs and returns structure n crop production and livestock production of farms

n both the regions

5.7 Returns to scale

As mentioned earlier, the regression coefficients mn the Cobb-Douglass
production function framework are production elasticities of the respective
resource variables and therr sum indicates the type of returns to scale The
returns to scale are increasing, constant and decreasing according to the sum of
regression coefficients 1s greater than, equal or less than unity

Table 511 gives the sum of regression coefficients derived from the
regression equations estimated for individual size groups 1n the crop production
activity, hivestock acfivity and farm as whole on the sample mixed farms of the
respective regions

At the overall, the sum of regression coefficients, m crop production

activity was 11108 and 10650 for the wurgated and ramnfed regions,



respectively Over the size groups of the farms, the regression coefficients
ranged between 1 0062 and 1 5398 1n the mgated region and between 1 2020
and 1 7466 1n the ramfed region

Table 5.11 Returns to scale on the farms

Particulars Irmgated region Rainfed regﬁ&nA }
Small [Medium| Large | Overall | Small Medium| Large | Overall

Crop production activity

Sum of regression 15398 ] 10062 1128 11108 17466 | 14252 1202 1065
Coefficient

Returns to scale Const | Const Const Const Const | Const Const | Const
indicated by t test

Livestock activity

Sum of regression 09987 1089 09541 10142 120831 10132 10300 | 10078

Coefficient

Returns to scale Const | Const Const Const Const | Const Const Const

indicated by t test

Farm as a whole

Sum of regression 12294 | 10983 1 1508 10277 11583 [ 11100 | 11144 | 10557
Coefficient
Returns to scale Const | Const Const Const Const | Const Const | Const

indicated by t test

|

Const -Constant

The sum of regression coefficients in livestock activity, at the overall
level, was 10142 and 1 0078 for the umigated and rainfed regions, respectively
Among the size groups of farms, 1t ranged between 0 9541 and 1 0890 in the
irigated region and between 1 0132 to 1 2083 1n the rainfed region

At the overall level, the sums of regression coefficients at the farm as
whole were 10277 and 10557 m the mmgated and the ramnfed region,
respectively Over the size groups of farms, 1t ranged between 1 0983 tol 2294
in the mmgated region and 1 1100 to 1 1583 1n the rainfed region The sums of

regression coefficients were further tested statistically for thewr derivation from



umty The test indicated constant returns to scale 1 all the cases These findings
confirm the results of Pawar(1978), Biran (1997)
5.8 Resource use efficiency on the farms

The estimated production function enables us to evaluate the efficiency of
prevalent factor proportions m agnculture m the region The production
function analysis has been generally used to determine economic efficiency of
resource use, which requires estimation of margmal value products of different
resources A resource or mput 1s considered to be used more efficiently if its
marginal value product just offsets its umit cost Equahty of margmal value
product with factor cost 1s, therefore, the basic condition that must be satisfied
to obtain efficient resource use

The margmal value products of the resources so obtammed from the
estimated production functions at the geometric mean level of thewr use n the
crop production activity, hvestock activity and mixed farm as whole in the
urigated and rammfed regions are presented i Table 512, 513 and 5 14 along
with per unit acquisition costs of the respective resources The geometric means

of mdividual resources and gross returns are given in Appendix-¥X 1

5.8.1 Resource use efficiency of crop production activity

It 1s revealed from the Table 5.12 that at the overall level, the margmnal
value products of human labour, manures and fertihzers and area under cash
crop were greater than the per unit acquisition cost of the respective variables
mdicated that on an average the use of these mputs was at their optimal level m
the wnigated region The margmmal value products of land was less than its
imputed rental value This shows that the use of land was inefficient The

marginal value products of other working capital and area under fruit crop were



also less than therr unit prices mdicating mefficient effect of other working

capital as well as area under fruit crop at the overall level in the rmigated region

Table 5.12 Comparison of MVP of farm resources with prices in crop

Production (Rs.)

Particulars Irmgated region Rainfed region
Small |Medium| Large | Overall | Small |Medium| Large | Overall

ILand (G.C.A.)
(ha.)
MV P 1111988 702974 98200 4176 82| 552466 1687 72 1830 21 748 22
Price 883916 801227 797985 8109731 259415 238566 190986 216247
Difference 228072 -982 53 -6997 85 -393291; 293051 -69794 7965 -141425
Human labor
(mandays)
MVP 280 48 1568 33069 25330 38 80 74 30 42 67 11909
iPrice 5118 51353 52 07 5159 47 15 47 80 48 11 47 87
ﬁ)lfference 22930 -3585 27862 20171 -8 35 26 50 -5 44 7122
Manure -
Lfertilizers (Rs.)
MV P 328 450 149 230 078 093 231 109
IPrice 100 100 100 100 100 100 100 1 00
Difference 228 350 049 130 -022 -0 07 131 009
Other working
capital (Rs.)
MVP 052 133 017 013 118 193 0 84 127
Price 100 100 100 100 100 100 1 00 100
Difference -0 48 033 -0 83 -0 87 018 093 -0 16 027
/Area under cash
crop (ha.)
N VP 14409 40 17219 58 14489 00 14918 30] 69102 42 7797 00 4445142 32798 14
IPrice 13810 10 13289 00 13019 00 1321060, 8827 00 8324 00 700900 843522
Difference 59930 393058 147000 1707 70/ 6027542 -527 00 3744242 2436292
/Area under fruit
crop ¢ha.)
M VP 29388 00 31670 80 26792 00 28767 80| 94238 60 82171 70 24709 53 84538 00
Price 31271 20 33320 00 34788 10 33890 20; 33858 80 34157 10 27857 55 31428 00
IDifference -1883 20 -1649 20 -7996 10 -5122 40| 60379 80 48014 60 -3148 02 3311000
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Among the size groups of farms, the marginal value products of land was
less than 1ts imputed rental value in medium and large size groups of farms and
greater than 1ts rental value m small size group of farms 1n the unigated region
This indicated the mefficient use of land in medium and large size group of
farms, while efficient use of land in small size groups of farms n the ungated
region The marginal value product of human labour was less than its per unit
cost on the medium sized farms, while 1t was greater than 1ts cost on small and
large sized farms This showed a efficient effect of the human labour on the
small and large sized farms This indicated the farmer may receive margmal
return of Rs 280 48 and Rs 278 62 on small and large sized farms, respectively
by increasing one umt of human labour in respective groups, keeping other
factors constant

The margmnal value product of the manures and fertilizers was greater
than 1ts unit cost 1 all size groups of farms The use of this mput was found to
more efficient on all the size groups of farms i the wmrigated region The
M V P of area under cash crop was also greater than 1ts unit cost (rental value)
indicating efficient use of this resource on all the size groups of farms The
MVP of other working capital was greater than its unit cost only in medium
sized farms, indicating its positive effect only on medium size group of farms
The MVP of area under fruit crop was less than 1ts unit cost (rental value),
mdicating nefficient use of this resource n all size groups of farms in the
imigated area

At the overall level, the marginal value products of human labour,
manures and fertilizers, other working capital, area under cash crop and area
under fruit crop are greater than the per umt acquisition prices of these mputs 1n

the ranfed region This mdicated, the use of these resources was at optimal
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level The marginal value product of land was less than its imputed rental value,
which shows that the use of land was efficient

Among the different size classes of farms n the rainfed region, the
difference between the marginal value product of land and 1ts imputed rental
. value was positive on small sized farms indicating efficient use of land while
difference was negative on medium and large sized farms mdicating mefficient
use of land on these farms 1 the rainfed region

The marginal value product of human labour was greater than 1ts per umt
acquisition cost on medium sized farms dicating efficient use of human labour
on medwum size group of farms, while 1t was less than per umit acquisition cost
on small and large sized farms indicating uneconomic use of human labour on
these groups n the ramnfed region The margmnal value product of manure and
fertihzer was less than per unit price on small and medium size groups of farms
indicating nefficient use of this nputs, while 1t was greater than unit price on
large sized groups of farms mdicating that the use of fertihzer mnput was
efficient and can be increased to obtain higher gross returns from crop activity
The MVP of other working capital was more than its per unit price on small and
medium sized farms This indicated the efficient use of other working capital on
these farms. The expenditure on seeds, plant protection measures, rrigation and
upkeep of implements and machmery should be increased to mcrease the gross
returns on these farms 1n the rainfed region

The marginal value product of area under cash crop on small and large
sized farms and area under fruit crop on small and medwum sized farms was
greater than 1ts unit price indicating the efficient use of these resource variables
n respective size groups of farms The magnitude of marginal value product of

area under fruit crop was greater than area under cash crop in respective size
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groups indicates that growing of area under fruit crop was more efficient than

that of cash crops n the rainfed region

5.8.2 Resource use efficiency on livestock activity

The margmal value products of resources obtamned from the estumated
production function at the geometric mean level, margmal cost of resource and
therr difference m hivestock activity both n the umgated and ramfed region are

presented in Table 5 13

Table -5.13 Comparison of MVP of farm resources with prices in livestock

Production (Rs)
Particulars Imgated region Rainfed region

Small | Medium | Large | Overall | Small {Medium| Large | Overall
iDry fodder(q)
MV P 14579 120 06 6107 11830 8544 19586 19702 13977
Price 103 00 10300 10300 10300 10500 10500 10500 10500
Difference 42 79 1706 -4193 1530 | -1956 90 86 92 02 3477
Green
fodder(q)
MVP 115 49 48 13 8398 7407 | 10474 13119 10385 12081
Price 70 00 70 00 70 00 70 00 71 00 7100 71 00 7100
Difference 45 49 -2187 1398 4 07 3374 60 19 3285 49 81
(Concentrates
(@)
MV P 11 66 999 1118 1140 18 13 3 84 10 63 11 89
Price 560 562 565 562 550 552 555 552
Difference 6 06 437 553 578 { 1263 332 508 637
iHuman labor
(mandays)
MV P 843 77 07 3758 49 62 60 08 8 50 25 16 27 87
Price 40 22 40 95 40 81 40 50 3500 3540 3560 3533
IDifference -3179 36 12 -323 912 2508 -2690 -1044 -7 46
Livestock unit
MVP 3288 00 181900 363355 348021 ) 35012 49933 35923 22662
Pricc 317500 310300 348000 312100 1267210 275100 265718 2748 11
Difference | 11300 -128400 15355 35921 |-228198 -225167 -229795 -252149
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At the overall level, the marginal value products of all resources viz, dry
fodder, green fodder, concentrates, human labour and livestock umit were
greater than the per unit acquisition cost of these inputs in the rmigated region
This indicated the use of these mputs was at their optimal level n the urigated
region This suggested that fodder along with concentrates and more use of
human labour as well as mcrease i size of herd would result in higher returns
from livestock enterprise at the overall level 1n the wmigated region

Among the different size categories of farms, the margimnal value products
of dry fodder on large sized farms and green fodder on medium sized farms was
less than its unit price indicated that over utilization of these inputs n respective
size groups of farms mn the mmgated region The marginal value products of dry
fodder on small and medium sized farms and green fodder on small and large
sized farms were greater than umit price indicating efficient use of these
resources The margmal value product of concentrates was more than its per
unit price on all three size classes of farms It mdicates concentrates are used
more efficiently on all the size groups of farms It was maximum (Rs 11 66) on
small sized farms followed by large (Rs 11 18) and medium (Rs 9 99) sized
farms 1n the wngated region

The MVP of human labour was less than its unit prices on small and
large sized farms, showed over utilization of human labour on small and large
sized farms for livestock activity in the wrrigated region The MVP of livestock
unit was greater than its unit price on small and large sized farms mndicating
efficient use of livestock unit on small and large sized farms

At the overall level, in the rainfed region, marginal value products of dry
fodder, green fodder and concentrates were greater than the per unit acquisition

cost of these mputs This indicates that, use of these mputs was at therr optimal



level in the ranfed regton The margmal value product of human labour and
livestock unmit were less than the per umit acquisition prices showed over
utihzation of these mputs

Among the different size groups of farms, the margmal value products of
dry fodder were less than 1ts umt price on small size groups of farms indicates
over utilization of dry fodder on small farms 1n the rainfed region The MVP of
dry fodder on medium and large size group of farms was greater than 1ts unit
price, which indicates efficient use of dry fodder on these farm groups The
margmal value product of green fodder and concentrates was greater than per
umt acquisition cost of these wmputs 1n all the size groups of farms in rainfed
region This mdicated that the green fodder and concentrates were more
efficiently used n all size groups of farms in the rainfed region The ratio of
MVP to margmal cost n the case of concentrate was more as compared to other
inputs mndicating enough scope for profit maximization by increasing the use of
concentrates m all size groups of farms

The margmnal returns may be mcreased by Rs 104 74, Rs 131 19 and
Rs 103 85 by mcreasmng the feeding of green fodder by one quintal to the
livestock in small, medium and large size groups of farms, respectively

The marginal value products of human labour was more than its unit
price indicating efficient use of human labour on small sized farms, whereas it
was less than unit price on medium and large sized farms indicating excess use
of human labour on both the farms m the rainfed region

The margmal value product of livestock unit was less than its unit price
indicating mefficiency on gross income of livestock activity m all size groups
of farms This suggested the need to reducmg the unproductive livestock i all

size groups of farms in the rainfed region



5.8.3 Resource use efficiency for mixed farm as a whole
The marginal value products of resources at the geometric mean level,
marginal cost and their difference for the farm as a whole both in irngated and

rainfed region are presented in Table 5 14

At the overall level, margmnal value products of human labour, cash
expenses on crop production and area under cash crops were greater than the
per unit acquisition prices of respective resources, idicates that the use of these
nputs was at their optimal level in the urngated region The marginal value
products of land, cash expenses on livestock activity and area under fruit crop
were less than therr umt prices indicating the mefficient effect of land, cash
expenses on livestock and area under fruit crop at the overall level, in the
inigated region This suggest that higher utilization of human labour, cash
expenses on crop production and area under cash crop would result in higher
returns from the mixed farfn as a whole in the rnigated region

Among the size groups of farms, the marginal value of land was less than
its imputed rental value n all three stze groups of farms m the migated region
This mdicates the mefficient use of land m all three size groups of farms n the
urigated region The margnal value product of human labour was greater than
its umit price mn all size categories of farms indicates more efficient use of
human labour n all size groups of farms This suggests that the human labour
can be increased to maximize the profit on the farms n the wrigated region The
marginal value product of cash expenses on crop production was greater than 1ts
unit price on medium and large size groups of farms mdicating optimal use of
this resource on medium and large size groups of farms

The MVP of cash expenses on livestock activity was greater than its unit

price on small and medium size groups of farms indicating the efficient use of
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Table -5.14 Comparison of MVP of farm resources with prices in farm

Production (Rs)
Particulars Irngated region Rainfed region
Small {Medium| Large | Overall | Small |Medium| Large | Overall
Land (G.C.A.)
(ha.)
MVP 6228 85 172030 154100 889 15| 795900 1138 88 183044 46118 86
Price 8839 16 801227 797985 8109 73] 2594 15 238566 190986 216247
Difference -2610 31 -6291 97 -6438 85 -7220 58) 5364 85 -124678  -79 42 43956 39
uman labor
mandays)
VP 22725 13337 29937 23868 -120 19 62 78 05 22 86
rice 5118 5153 5207 51590 4715 47 30 48 11 47 87
ifference 176 07 8184 24730 18709 -4835 -2818 29 94 -25 01
ash expenses
n crop
roduction (Rs)
VP 050 202 109 107 109 222 194 156
rice 100 100 100 100 100 100 100 100
ifference -0 50 102 009 007 009 122 094 056
ash expenses
n livestock
roduction (Rs )
VP 108 152 028 056 160 195 155 157
rice 100 100 100 100 100 100 100 100
ifference 008 052 -0.72 -0 44 060 095 055 057
rea under cash
rop (ha)
VP 12385 6015736 00 15010 80 14630 878781239 799200 1227 72 32368 72
rce 13810 1013289 00 13019 20 13210 60| 8827 00 8324.00 7009 00 8835 22
Difference -1424 50 244700 1991 60 142027[7898539 -33200 -5781 28 23533 50
Area under fruif
crop (ha)

VP 24160 7028579 00 31897 00 31980 00950795 0 524793 0 26013 82 431676 7,
Price 312712033320 00 34788 10 33890 0033858 70 34157 10 27857 55 31428 00
Difference -7110 50 -4741 00 -2891 10 -1910 009169363 4906359 -1843 73 400248 7

expenses on livestock activity on the small and medium size group farms The

margimal value products of area under cash crop was less than its unit price on

small sized farms indicated nefficient use of this resource whereas margmal
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value products of area under cash crop was greater than its umt price on
medwm and large size groups of farms This showed that efficient use of this
resource on medium and large sized farms m the wrnigated region, indicating
scope to increase the area under cash crops to increase gross returns on medum
and large size groups of farms The marginal value products of area under fruit
crop was less than 1ts factor cost in all three size groups of farms m the irngated
region mdicating mefficient and negative effect on the gross value of farm
output.

At the overall level, marginal value products of land, cash expenses on
crop production, cash expenses on livestock activity, area under cash crop and
area under fruit crop were greater than the per umt acqusition prices of
respective resources, indicated that, the use of these inputs was at their optimal
level m the rainfed region The margmal value product of human labour was
less than per umit wage rate, mdicates the excess use of human labour at the
overall level, in the rainfed region This suggest that increase m the use of land,
expenses on crop and livestock activity, area under cash crops and are under
fruit crops would result in higher returns from mixed farming n rainfed region

The marginal value product of cash expenses on crop production and
cash expenses on livestock production was greater than its unit price on all the
size group of farms This indicates the optimal use of cash expenses on crop
production and livestock production in the rainfed region. The marginal value
product of area under cash crop was greater than its unit price on small sized
farms, only, indicating effective use of area under cash crop on small sized
farms The margmal value product of area under frurt crops was greater than its
umt price on small and medium sized farms n the ramnfed region This showed
that effective use of this resources on small and medium size group farms,

indicating scope to increase area under fruit crops to increase gross returns on
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small and medium sized farms n the rainfed region These findings confirm the
reality of the hypothesis that the resource productivities and resource use

efficiencies of farms differ on different types of farms and regions

5.9 Employment pattern of family workers of sample farms

The mamn activity of the farmer 1s to cultivate land and grow crops n
such a way as to make the efficient use of labour to secure the maximum
income However, owing to limitations on size of holding and wrigation, all the
family members do not find adequate employment in crop production activity
throughout the year They are therefore, required to find employment in
alternative activities in order to earn additional income. Table 5 15 presents the
detaills of sourcewise employment pattern of the average male and female
working members 1n different size groups of the sample families

The employment pattern of the famuly workers revealed that at the
overall level, per family total annual employment generated in the wrtigated
region was 613 40 mandays, whereas, in the rainfed region it was 470 72
mandays. In the total employment, the share of employment generated from
crop production activity was the highest (52.92 per cent) in the irrigated region,
while the share of employment generated from livestock production activity
was the highest (41.40 per cent) in the rainfed region. Employment generated
from milch animal was more under livestock activity contributing 29.01 per
cent and 26.83 per cent to the total employment in the urigated and rainfed
regions, respectively The share of employment from wage earning was more 1n
the rainfed region (16 11 per cent) than ungated region (5 86 per cent)

Among the size groups, employment generated from crop production
showed increasmg trend in both the regions Share of employment from crop

production was 40 91 per cent on the small farm to 59 73 per cent on the large
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Table -5.15 Employment pattern of family workers on sample farms

(mandays)

F;mculars

Irngated region

Rainfed region

Small LMedlurrj Large ]Bverall Small JMedlumT Large JOverall
rop production
ale 12075 19470 29822 20456 5429 9736 13190 94 51
emale 6756 13231 16030 12006 62 00 8031 10248 8160
otal 18831 32701 45852 32462 | 11629 17767 23438 17611
er cent 40 91 5341 5973 52 92 28 41 36 12 45 80 3741
ilch ammals
Male 69 77 88 47 93 56 3393 30 40 4527 3233 5267
Female 73 97 9513 11298 94 03 77 20 92 42 5122 73 61
Total 14374 18360 20654 17796 | 10760 13769 13355 12628
Per cent 3123 29 99 2691 29 01 26 29 2799 2610 26 83
Non milch
animals
ale 19 83 3820 48 67 3557 2950 66 06 48 57 48 04
Female 963 867 637 822 575 10 50 4120 1915
Total 29 46 46 87 55 04 43 79 3525 76 56 89 77 67 19
Per cent 6 40 7 65 717 714 g6l 15 56 17 54 14 27
Total livestock
Male 8960 12667 14223 11950 5990 11133 13090 10071
Female 8360 10380 11935 10225 8295 10292 92 42 9276
Total 17320 23047 26158 22175 | 14285 21425 223327 19347
Per cent 3763 37 64 34 08 36 15 34 90 43 55 43 64 4110
Wage earning
Male 5116 3353 0.00 28 23 80 16 60 17 22383 54 38
Female 20 00 313 000 77 50 87 14 25 000 2146
Total 7116 36 66 000 3594 | 13103 74 42 22 83 75 84
er cent 15 46 599 000 586 3202 1513 4 46 16 11
Eervice and
business
ale 2760 1816 4750 3109 1910 2560 3120 2530
emale 000 000 000 000 000 000 000 000
otal 2760 1816 4750 3109 | 1910 2560 3120 2530
er cent 6 00 297 619 507 4 67 520 610 537
otal
mployment
ale 28011 37306 48795 38338 | 21345 29446 31683 27490
emale 17116 23924 27965 23002 | 19582 19748 19490 19582
otal 46027 61230 76760 61340 | 40927 49194 51173 47072
er cent 10000 10000 10000 10000 { 10000 10000 10000 10000




Fig. 10-Sourcewise employment pattern of sample
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farms 1n the wrngated region It was 28 41 per cent on the small farms and 45 80
per cent on the large farms n the rainfed region

The percentage share of employment from livestock activity was more n
the rainfed region (41 10 per cent) than n the umgated region (36 15 per cent)
at the overall level. The share of employment from hivestock activity was 34 08
per cent on the large farm to 37 64 per cent on the meduum farms mn the
imgated region It was 34 90 per cent on the small farms and increased to 43 64
per cent on the large farms in ramnfed region

The share of employment from mulch animals was the highest on the
small farms (31 23 per cent) and lowest on the large farms (26 91 per cent) m
urigated region, while 1t was 27 99 per cent on the medium farm and 26.10 per
cent on the large farm in the rainfed region

The share of employment from wage earning was higher on the small
farm ie. 32.02 per cent and 1t was only 4.46 per cent on large farms in the
rainfed region It was 15 46 per cent on the small farms and 5.99 per cent on the
medium farms in the irrigated region. This confirms the part of hypothesis that

employment on farms differ on different types farms and regions.

5.10 Farm employment function

The employment pattern of famuly workers indicated that crop and
livestock production activities were the major source for employment on the
farms. In order to find out the extent of influence exerted by the factors viz;
land (gross cropped area), number of milch animals, working capital, cropping
mtensity and off-farm employment On the farms labour employment, the linear

regression model of the following form was fitted to the sample data

Y=a+b X|+ byX; + b3 X3 + baX4 + bs Xs + u
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Where,
Y = Total farm employment (mandays)
a = Constant
X, = Gross cropped area (ha )
X, = Milch amimals (No )
X; = Working capital (Rs )
Xy = Cropping mtensity (%)
Xs = Off-farm employment (mandays)
Xe = Gross income (Rs )
br’'s = Regression coefficient
Uy = Error term

The details of the regression coefficients of mdividual vanables, standard
errors and the estimated values of coefficient of multiple determination are
given 1n the Table 5 16 for employment functions of farms for both the regions.

At the overall level, the coefficients of multiple determination (R*) were
estimated at 0.6381 and 07921 in the imrigated and rainfed regions,
respectively. The five independent variables have jointly explained 64 per cent
and 79 per cent variations in the total employment in the irrigated and rainfed
regions, respectively. The value of ‘F’ ratio was observed to be highly
significant at the overall level in both the regions indicating, the overall
significance of fitted multiple linear regression equations.

At the overall level, the regression coefficients of land (gross cropped
area) and number of milch animals on the farms were found highly sigmificant
at 1 per cent level n the wmigated region This indicates that these are the most
important variables to increase employment on the farms n the wngated region

The regression coefticient of working capital and off-farm employment were
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positive and significant at 10 per cent level, while the croppmng mntensity was

found to be non-significant but posttive at the overall level in the region It 1s

Table 5.16 Results of employment function of sample farms

Particulars Irmigated region B Rainfed region
Small |Medium| Large | Overall | Small | Medium | Large { Overall
Constant 12041 935936 -83 1682122381 (11887 121600 1233785 133972
NS * * kX *k NS *% * k%
Gross cropped 17859 398651 240862 42168 272363 -30193 184156 97866
area(X)
Standard error 362733 226319 136507 88121 116499 171729 80541 30690
Kok *okok k¥ *kk *okk *kk *okk Aok
No of milch 467776 555352 549735 365872 B8 2356 315718 309971 211706
animal (X3)
Standard error 14 3131 13 8955 157789 8 1021 P 1115 96945 59810 356971
* %k * NS * * %k %k *¥% * %% kK
Working capital 0 047 00251 00119 00205 pPO0337 00428 00196 0023
X
(Sta3[)1dard error 00162 00127 00089 00103 DO120 00135 00061 00067
NS NS *k NS NS NS NS NS
Cropping 04804 06539 35658 04442 pP4307 01819 -0 9583 00345
intensity (X4) ;
Standard error 05691 10312 15147 04250 2912 05818 05939 01842
* %k * *k * *okk *kk NS *xk
Off-farm 07012 10122 41593 01979 {0113 08327 00125 04651
employment(Xs)
Standard error 02419 05251 18181 05067 pD2909 01646 06555 02198
R? 06638 06293 06799 06381 b 8191 07884 08641 07921
*k% *k*k k% * %k * k¥ *¥¥ * k% k%%
F value 936 817 1009 2968 POS5SI 1714 2965 6320

seen that an addition of one hectare of gross cropped area, other things

remammg the same, would create additional employment of 42 17 mandays to

the working members of the families at the overall level

Among the size groups, the regression coefficients of number of milch

anmmals and off-farm employment were sigmficant n all the size groups The

land was significant on medium and large sized farms, while working capital
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was significant on small and medium sized farms the regression coefficient of
cropping ntensity was significant only on large sized farms

In the rainfed region, at the overall level, the independent vanables viz,
land, (G C A ), number of milch animals and working capital were highly
significant at 1 per cent level, this means, with addition of one umit of milch
ammal, the employment of farm families would increase by 21 17 mandays
The off-farm employment was positive and significant at 5 per cent level The
regression coefficient of cropping intensity was positive but non-significant on
the farms

Among the size groups, the regression coefficient of number of milch
anmimals and working capital were highly significant at 1 per cent level in all the
size groups of farms mdicating that these are the most important vaniables to
increase the employment on farms in the ramnfed region. This means that if the
milch animals increased by one umit on the small farms, cetenis paribus, the
employment would mcrease by 38 24 mandays on the small farms n the rainfed
region The land was positive and significant on small and large farms while
negative and non-significant on the large sized farms. The regression coefficient
of cropping intensity was found to be non-significant and positive on the small
and medium farms but negative on large farms

The total employment of the farm family workers depended largely on

the factors viz; cropped area, number of milch animals and working capital in

the rainfed region

5.11 Annual gross income of the sample farms
An important economic measurement, which 1s applied to measure the

standard of living of the people 1s the income The average annual gross mcome
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per farm was estimated by adding total mcome received from crop enterprise,

livestock enterprise and from other sources are presented m Table 5 17

Table -5.17 Sourcewise income of farm families

(Rs)

Total livestock
tncome

34869 80 48328 40 54801 27 45999 82

Particulars Irngated region Rainfed region
Small [Medluml Large JOverall Small |[Medium| Large | Overall

Crop production 68118 27 139774 00 243594 39 150495 77| 25784 50 47734 50 65945 16 46488 05
Per cent 6127 7188 78 24 73 18 42 44 5106 52 64 49 90
Milch amimals 30659 45 39993 40 45572 94 38741 93120903 79 26053 43 35429 33 27462 19
Per cent 27 58 20 57 14 64 18 84 34 41 27 87 28 28 29 48
Other animals 256102 559100 802233 539145 151651 442634 721100 438461
Per cent 230 2 88 2 58 262 250 474 576 471
Bullock hiring 164933 2744 00 1206 00 186644 217000 4088 00 3084 67 311422
Per cent 148 141 039 091 357 437 246 334

24590 30 34567 77 45725 00 34961 02

Per cent 3136 2485 1760 2235 4048 3698 3650 3752
Wage earnmg 3358 33 1801 67 000 172000 784333 517833 114167 472111
Per cent 302 093 0 00 084 1291 554 091 507
1Machmery hinng 000 201000 66667 89222 000 000 160000 53333
Per cent 0 00 103 021 043 0 00 000 128 057
Service and

business 483333 253333 1230000 6555 33| 253333 6000 00 10866 66 6466 67
Per cent 435 130 395 319 4.17 642 8 67 694
Total income 111179 73 194447 40 311362 33 205663 14] 60751 46 9348060 125278 49 93170 18
Per cent 100.00 10000 10000 10000 10000 10000 10000 100 00

It was observed that at the overall level, total average annual gross

income of a family in the irrigated region was Rs 2,05,663.14 whereas that of

rainfed region was Rs.93,170 18, which was more than double the income of

farms of the ramnfed region Obwiously, per family annual gross income was

more on the large farm and 1t increased with the size group of holding in both

the regions
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The share of income from crop production m the gross income was 73 18
per cent and 49 90 per cent mn the umnigated and rainfed region, respectively The
ltvestock production activity has share of 23 37 per cent and 37 52 per cent 1n
the gross income m the wrigated and rainfed regions, respectively The share of
income from crop production increased with the size groups of holding i both
the reglons while the share of mcome from hvestock production showed reverse
trend

The mcome from milch anmimals was to the extent of 18 84 per cent of the
gross income on farms n the irrigated region and 1t was 29 48 per cent in the
rainfed region The share of income from mulch animals showed a decreasing
trend with the size groups of holding n the umgated region and 1t was 27 58 per
cent on the small farms and 14 64 per cent on the large farms The share of
income from milch animals m the gross mcome was the highest on small farms
(34 41 per cent) and lowest on the medium farms (27 87 per cent) in the rainfed
region The income from other ammals (dry bovines, calves and goats)
contributed 2 62 per cent in the ramfed region to the gross family mcome at the
overall level The share of income from bullock hiring out was more m the
rainfed region (3.34 per cent) than m the mmgated region (0 91). The share of
income from bullock hiring out decreased as the size group increased in the
irrigated region, while in the rainfed region it was highest on medium farms
(4.37 per cent) and lowest on the large farms (2.46 per cent). The share of
income from wage earming obviously was more m the rainfed region (5.07 per
cent) than i the irngated region (0 84 per cent) It was the highest on small
farms, 12 91 per cent in the rainfed region and 3 02 per cent in the wrrigated
region and showed decreasing trend in accordance with the size groups of farms

in both the regions
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The proportionate share of income from machine hirng out (tractor,
threshing machine etc ) was less than one percent in both the regions under
study Income from service and business was more in the rainfed region (6 94
per cent) than that m the wngated region (3 19 per cent) It showed increasing
trend among the size groups of farms in the rainfed region, while m the irrigated
region, 1t was maximum on small size group (4 35per cent) and maximum on
the medium farms (1 30 per cent) This confirms the part of hypothesis 1 e

income generated on farms differs on different types of farms and regions

5.12 Farm family income function
An attempt was made to estimate the family income function for the
individual categones of the sample farm families The model employed was a

multiple linear regression equation of the following form

Y=a+t+b;X;+ b X; + b3X3 + bsXy + bsXs + u;

Where,
Y = Total farm income (Rs )
a = Constant
Xy = Gross cropped area (ha )
X, = Milch animals (No )
X; = Working capital (Rs.)
X4 = On-farm employment (mandays)
Xs = Off -farm employment (mandays)
br's = Regression coefficients

U = Error term
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On examination of correlation matrix given in Appendix-VIILIt was found

that there was no problem of multi-collineanity and hence the regression

analysis results indicated in Table 5 16 were accepted for interpretation

The estimated value of the regression coefficients and their standard error

are given in Table 5 18

Table 5.18 Results of income function of sample farms

Irmgated region

Rainfed region

Paruculars Overall | Small Large | Overall
Constant -5744 97 4956 91 3952 86 -24531 03 }140 96 -13805 40-6776 68
** NS NS NS
Gross cropped 25578 23 588537 509623 558420 214015 75920 120220
area(X;)
Standard error 941220 6883 11 774164 265022 B36647 212000 180239
* *kk NS ok
No of milch 686932 458517 13960 149500 00 p50620 7309 62 872093
animal (X3)
Standard error 397070 613171 895008 539771 R30515 5888 56 32156l
*kk *¥ok *kE * ok
Working capital 03068 B 056 08912 11215
(X3)
Standard error 02844 01712 D 4792 02981 02172
* ¥k NS *% *%
On-farm 19536 8925 [-128 90 196 2 65 25
employment
(Xa)
Standard error 710200 32.5200 963000 86 4202 269500
NS * %k NS *
Off-farm -20554 b5 84 15820 4810
employment(Xs)
Standard error 85026 7486 23 21 25344 2620
R? 08435 07635 0 8692 08105 07733
*kok *kk ko ok
F value 29 65 2051 5703

1
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At the overall level, the coefficient of multiple determmation (R?) were
0 7535 and 07736 for the umgated and rainfed regions, respectively This
showed that the five independent variables have jointly explamned nearly 75 and
77 per cent of the variations m the farm famly total income under the wngated
and ramed regions, respectively

The value of F ratio from the analysis of variance in respect of family
mncome function at the overall level m both the regressions have turned out to
be highly significant, indicating the overall significance of fitted multiple linear
regression equations

It 1s observed that at the overall level, the regression coefficients of all
the mndependent variables except, off-farm employment, were found to be
positive and sigmficant n the mrgated region The regression coefficients of
working capital and on-farm employment were found highly significant at 1 per
cent level The regression coefficient of land was positive and sigmficant at 5
per cent level for the number of milch animals 1t was positive and sigmficant at
10 per cent level and for off-farm employment, it was negative and non-
significant.

Among the size groups on 1rrigated farms, the regression coefficients of
land (gross cropped area) and number of milch amimals were found positive and
significant on small farms. The on-farm employment was found positive and
significant, while, working capital. barring small farms, was significant in all
the size groups of farms. The magmtude of regression coefficient, for land
(gross cropped area) was the highest (Rs 25578 23) m small unigated farms
followed by medium and large groups It means that an addition of 1 hectare of
land, ceteris partbus, would have resulted into mcrease n the faimly income by

Rs 25578 23 1n small sized farms n unigated region The regression coefficient
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of off farm employment was non-significant in all the size groups of farms in
the rrigated region.

At the overall level, 1n the rainfed region, the independent variables viz,
number of milch animals and working capital (cash expenses on crop and
livestock production) were highly significant at 1 per cent level, while on-farm
employment was significant at 5 per cent level and off farm employment was
significant at 10 per cent level The variable land (G C A) was positive but
non-significant

Among the size groups, the crucial variable working capital was highly
significant 1n all the size groups, indicating 1ts role 1n increasing annual gross
farm mcome of farm families by increasing the cash expenses on crop and
livestock production, 1n all the size groups of farms in the rainfed region.

The regression coefficient of number of milch animals was significant on
small and medium farms, while the off-farm employment was positive and
highly significant on small farms only in the rainfed region The on-farm
employment was negative and non-significant on small farms, while 1t was
positive and significant on medium and large farms The land (gross cropped
area) was positive and significant on medium sized farm only

Finally, 1t may be concluded that there 1s scope for increasing income
levels of sample farm families by waj; of spending more on additional
quantities of various non-human resources viz; number of mulch animals,
working capital for crop production and livestock production activities and on-

farm employment used for crop and livestock production activities mn both the

regions
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6 SUMMARY AND CONCLUSIONS

The agricultural sector occupies a place of prime importance m the
Indian economy because of a majority of population still depends on
agriculture for its hivelihood besides sharing sizeable contribution to the
gross domestic product and the export earnings In a predomunantly
agricultural dependent country hike India, economic development largely
depends on growth in agricultural production Since the scope to bring
addittonal land under cultivation 1s hmited, significant increase n
agricultural production is possible through raising productivities of
different crops per umt of land, labour and capital

The resources of the farmer being meager, it 1s difficult for him to
sustain himself and s family on crop component only Mixed farming,
which comprises the crop and amimal components together, creates a
natural chamn between the crop production and livestock raising which
gives more sustamability to the farm business. In Maharashtra, where the
fammes are of common occurrence and majority of area 1s dry, mixed
farming offers special advantages such as balanced farming providing
more employment, mcome and covering nisk of complete failure of
mono-cropped farming The mixed farming reduces risk and uncertainty
in farm business and acts as hedge aganst famine and distress. The
mixed farming is one of the useful measures for increasing productivity
of both livestock and farm crops

The extent of crop and lhivestock production system n ramfed and
wrigated agriculture varies from region to region Therefore empirical

analysis of mixed farming in rainfed and mmigated farming is of special
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importance to know the sectoral composition In view of this, the study
viz, “An economic analysis of mixed farming m the scarcity area of
Western Mabharashtra”, was undertaken with the following specific
objectives
1 To study the resource use structure, costs and returns on the
sample farms n imgated and ramfed regions

2 To estimate and compare the resource productivities on the

sample farms in both the regions

3 To determine the resource use efficiency m wurigated and

rainfed regions

4 To study employment and income generated on the sample

farms n the regions.

The sampling design for the present study was a three stage
stratified random sampling with tahsil as the pnmary samphng unit,
village as the secondary sampling umt and the farm house hold as an
ultimate unit of sampling.

The scarcity zone consisting of parts of seven districts of Western
Maharahstra, two districts viz; Pune and Solapur were selected purposely
for the study. These two districts cover more than 35 per cent area of the
scarcity zone of Western Maharashtra and have similar agro-climatic
condittons. From these districts, two tahsils falling under scarcity zone,
i.e. one wrigated and one umrrigated from each district were selected
randomly on the basis of the highest and lowest irmgated areas i the
tahsils From each tahsil, 3 willages were selected randomly From each
village, 15 sample farms 1€ 5 each from the small (up to 2ha), Medum
(2 01 to 4 00 ha) and large (4 01 and above) size groups of holdings were

selected randomly The total sample comprised of 90 urgated and 90
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unirrigated mixed farms The total sample of 180 farms this comprised of
60 each of small, medium and large size closing farms The primary data
on relevant aspects of study were collected by personal interview with
the farmers for the agricultural year 1999-2000

To fulfil the requirements of the objectives of the study, the
estimates of resource use structure, costs and returns and profitability,
resource productivities, resource use efficiency, employment and income
have been worked out for different size groups of holdings and the
regions for crop activity, livestock activity and for farm as a whole

Primarily, tabular analysis based on simple means and percentages
has been used 1n this study The Cobb-Douglas type production functions
were deployed to estimate resource productivities and resource use
efficiencies, from crop production activity, livestock activity and farm as
a whole m both the regions To estimate employment and income
functions, the multiple linear regression was carrnied out To know
whether the wmgated and ramnfed mixed farms belong to different
production relationships, Chow’s test of equality was applied.

The finding of the present study are briefly summarized as below

6.1 Summary
1. The average family size of sample farms was 6.72 and 6.88 members in
irigated and ranfed regions, respectively. The family size showed an
increasing trend with an increase in farm size in both the regions. The
literacy percentage of farmers was 92 22 m the umngated region and 90 mn
the ramfed region The Ihiteracy percentage was the highest (93 33 per
cent) n large size group in both the regions The number of workers, at

the overall level, was 3 38 1n the irngated region and 3 66 n the ramnfed
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region, comprising of 52 66 and 60 percent male workers on sample
farms, respectively The proportion of the female workers on farms was
42 31 per cent n the urigated region and 45 36 per cent m the rainfed
region

The average size of holding n the rainfed region was higher (3 53 ha)
than 1n the ingated region (2 97 ha) The average size of holding of
small, medwm and large size farms in rainfed region was 1 45, 3 02 and
6 11 hectares, respectively, while m the mrrigated region was 1 19, 2 83
and 4 90 hectares, respectively The proportion of wurigated area in the
total land holding was 83 50 per cent in wrnigated region and 19 26 per
cent mn the ramnfed region The proportion of migated area in the total
holding ranged from 17 93 per cent on small sized farms to 19 87 per
cent on medium sized farms n the rainfed region In the case of mrigated
region, 1t was 82 04 per cent on large sized farms to 88 24 per cent on
small sized farms Among the different farm size groups, the cfoppmg
mtensity was highest on small farms followed by medium and large
farms 1n both the regions with an average tensity of 125 65 in the
irnigated region and 120.07 1n the rainfed region

The average cropping pattern indicated that the average per farm gross
cropped area was 3.40 hectares in the wnigated region. In the wnigated
region, sugarcane occupied 42.06 per cent of the gross cropped area
followed by cereals (40 00 per cent) comprising of rab1 jowar (13 82 per
cent), wheat (12 06 per cent), bajra (7 35 per cent) and maize (6 76 per
cent) In the case of rainfed region, cereals occupied 57 22 per cent of the
gross cropped area comprising of 30 03 per cent by rab1 jowar and 17 85
per cent by bajra The area under frutt crops was relatively more m the

ramted region
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4 The per farm average investment 1n capital assets was Rs 6,66,719 12 1n
the irrigated region and Rs.4,32,580.77 in the rainfed region at the overall
level The land holdings shared major proportion (67 12 per cent) i the
capital assets, followed by farm building 13 40 per cent and 1rigation
structure 11.37 per cent in irrigated region. In the case of rainfed region,
the land constituted 70 per cent of the total assets The irrigation structure
investment was more by one and half time 1n the 1rrigated region than n
the rainfed region

5 The average investment on livestock was Rs.32,745 33 in urigated region
which was higher than that in the rainfed region (Rs 25780 00) at the
overall level The number of livestock was 4 56 1 wngated region and
4 07 1n the rainfed region Among the bovines, crossbred cows shared the
largest proportion (42.84 per cent) in the rainfed region than mn the
irigated region (29.50 per cent), while the proportionate share of
buffaloes was more 1n the 1rigated region (38 45 per cent) than in the
rainfed region (17.81 per cent)

6 There existed wide variations in the resource use structure 1n the rigated
and 1n the rainfed regions The use of all productive inputs was quite high
in the rmigated region than 1n the rainfed region both at the overall level
and on the different size groups of farms. This variability was due to the
difference 1 cropping pattern and crop production practices followed 1n
these regions. The level of the resovrce use mcreased with an increase in
farm size on per farm basis However, this phenomenon was not
observed on per cropped hectare basts On per cropped hectare basis, the
use of human labour, bullock labour and manure was maximum on the
small sized farms 1n the wrigated region, whereas, nixed trend was

observed 1n the use of these resources 1n the rainfed region and apphcation
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of fertihizers 1n the nmigated region The per hectare input use level except
bullock labour was higher m the wngated region than mn the ranfed
region The per farm use level of dry fodder, green fodder, concentrate
and human labour was more 1n the irigated region than m the rainfed
region Also per anmimal use level of dry and green fodder, concentrates
was more 1n the urigated region, while the human labour was more m the
rainfed region
The structural adjustments m the use of farm resources have had an
economic mmpact on costs and returns of crop production activity and
livestock activity of the sample farms
a) At the overall level, the per farm total cost of cultivation of crops
was Rs 94,883 93 1n the wmigated region, which was two and half
times more than that of rainfed region (Rs 35,781 85) On per
cropped hectare basis, the total cost of cultivation of crops was
Rs 31,099 03, in the irmigated region consisting of 32 54 aﬁd 91 53
per cent share of cost A and cost B, n the total cost of cultivation,
respectively The per cropped hectare total cost of cultivation of
crops 1n the rainfed region was Rs 10,259.21, which comprised of
59.30 per cent share of cost A and 84.44 per cent share of cost B
Similar trend was observed for farm groups in both the regions
The per farm total cost of cultivation increased with an increase in
farm size at all the levels of costs.
The per farm gross returns from crop production business
amounted to Rs1,50,45977 1 the wngated region and
Rs 46,488 05 m the rainfed region at the overall level Among the
size groups of farms, the per farm gross returns increased with an

increase n the size of farms m both the regions On per hectare
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basis, the gross returns from the crop production business were
Rs.49,326.70 and Rs.13,328 85 1n the wrigated and rainfed
regions, respectively The per cropped hectare gross returns were
maximum on the small farms and declined among the size groups
of farms 1n both the regions The per farm, farm business income,
family labour income, net income and farm mvestment income
worked out to Rs.95,150 87, Rs.59,344.90, Rs 55,611.84 and
Rs.87,593.29 m the umgated region, respectively All these
incomes were quite higher than those of the rainfed region, which
were Rs.25,268 92, Rs.16,271.21, Rs.10,706.20 and Rs 18,704 89,
respectively

At the overall level, per farm total cost of livestock production,
worked out to Rs 40,182 86 and Rs.31,411.49, in the urigated and
rainfed region, respectively The total cost per livestock unit was
Rs 8,352.09 and Rs.7,809 49 1n the regions The percentage of
working cost to the total cost was 80.23 per cent and 81 52 per
cent, respectively, in the regions, while share of fixed cost was
19.77 per cent and 18 48 per cent, respectively

The gross returns from livestock production per farm were to the
tune of Rs 45,999 82 in the irmgated region and Rs.34,961 02 1n
the rainfed region, at the overall level Per livestock unit 1t was
Rs 9,561.16 n the 1rrigated region, which was more than that of
rainfed region (Rs §,691.87) With the increase in farm size, the
gross returns per livestock ui.t showed a decline

The per farm returns over working cost and total cost worked out
to Rs.13,760.28 and Rs.5,816.97 respectively, in the irigated
region and 1t was Rs.9,353.10 and Rs 3,449.53 in the rainfed



155

region The per livestock umit net return over total cost were
higher m the wngated region (Rs 1209 07) than the ramfed region
(Rs 882 48) The net returns per hivestock umit were maximum on
small farms n the wrnigated region, while, the same were highest m
the large sized farms i the rainfed region

c) At the overall level, per farm total cost (both crop and livestock
production) incurred was Rs 1,35,066.79 i the wngated region,
which was more than twice than the ranfed region (Rs 67,193 34)
The gross returns for the farm as a whole were Rs 1,96,495 59 and
Rs 81,449 07 1n the mrigated and ramfed region, respectively, at
the overall level The returns from crop production activity were
more (76 59 per cent) than the livestock activity (23 51 per cent)
in the wnigated region and m the rainfed region, the same were
57 08 per cent and 42 92 per cent, respectively, at the overall
level The share of crop production increased with an crease mn
the size groups of farms in both the regions, while the share of
livestock production in gross returns declined with an increase n
the size groups of farms n the rainfed region. The net return at
total cost (Cost C) were Rs.61,428.81 which were more by four
times than n the rainfed region (Rs.14,255.73).

8 The output . mput ratio of crop production activity at cost C was
more 1n the irrgated region (1 62 per cent) than that in the rainfed region
(1 30 per cent) In hivestock activity output-input ratio at total cost was
also more 1n wmgated region (1.13 per cent) than in the ramnfed region
(1 09 per cent) The output-input ratio on farm as whole at cost C level

was 1 45 and 1 21 n the unigated and dry regions, respectively
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9 a) The cntical examination of production function for the crop
production activity of the sample farms revealed that land, human labour,
manures and fertilizers and area under cash crops were mmportant mputs
influencing the gross value of crop output, at the overall level, m the
urigated region The use of human labour, manures and fertilizers and
area under cash crop were the important variables to which output was
hlghly. responsive, whereas the highly significant production elasticities
of human labour, other working capital and area under fruit crops
mdicated the mmportance of these mputs to which output was highly
responsive, at the overall level, in the rainfed region The gross value of
crop output was influenced by all the included vanables excepting land
None of the vanables had the production elasticity exceeding unity,
showing thereby decreasing margmal productivity of factor mputs,
both the regions. The lghly significant value of R* mdicated that the
included vanables have jointly explained about 73 and 71 per cent of the
total variation in the gross value of crop output, at the overall level,
respectively, in the wrrigated and ranfed regions

b) In the livestock production functional analysis, five resource
variables have jointly explained about 76 and 81 per cent of total
variation in the gross value of output in irrigated and rainfed region
respectively, at the overall level. The regression coefficients of all the
resource vanables viz, dry fodder, green fodder, concentrates, human
labour and livestock umt were positive and highly significant indicating
that these are the important mputs to which output was highly responsive
in the mmgated region In the rainfed region, the hghly sigmficant

regression coefficients of dry fodder, green fodder and concentrates
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indicated the 1mportance of these inputs 1n influencing the output of the
overall level.

c) The critical examination of production functions for whole mixed
farm revealed that human labour, cash expenses in hivestock production
and area under cash crops were the important inputs influencing the gross
value of farm output, at the overalilevel, in the urigated region The use
of human labour and cash expenses on crop production were the
important variables influencing the gross value of farm output while,
highly significant production elasticities of cash expenses on crop
production, cash expenses on livestock production and area under fruit
crops indicated the positive and significant association with the total
farm mncome 1n the rainfed region The gross value of farm output was
influenced by all the vanables 1né1uded in the model excepting human
labour.

10 The significant difference between the farm production functions of
urigated and rainfed farms was tested by using Chow’s test” The ‘F’
ratio was highly significant indicating that the two regressions are not
equal but differ significantly in their production relationship

11 The analysis further indicated that there existed a constant returns to
scale for crop production activity, livestock activity and mixed farm as a
whole 1 all the si1ze groups of farms in both the regions.

12 The margmal value products of different farm resources have been
estimated (at geometric mean level) and compared with their per unit
prices 1 order to know the resource use efficiency of the farms

a. At the overall level, in crop production activity human labour, manures
and fertilizers and area under cash crops were uses at their optimum use

levels 1n the irrigated region. The significantly lower margimnal value
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products of land shows efficient use of land, whereas mefficient
utilization of other working capital as well as area under fruit crops was
noticed, at the overall level, m the urigated region The higher marginal
value products of human labour, manures and fertilizers, other working
capital, area under cash crop and area under fruit crops indicated the use
of these mputs was at optimal level, mn the rainfed region The marginal
value product of land was less than its imputed rental value which has
indicated 1its mefficient use

b At the overall level, in livestock activity, use of dry fodder, green fodder,
concentrates, human labour and hivestock unit was at their optimum use
levels 1n the mrrigated region The margmal value product of dry fodder,
green fodder and concentrates were greater than the per unit acquisition
cost of these inputs mdicating that the use of these mputs was at their
optimal levels in the rainfed region The margmal value products of
human labour and livestock were less than the per unit acquisition cost
which depicted over utilization of these mputs in the rainfed region.

c. At the overall level, on the farm as whole, marginal value products of
human Iabour, cash expenses on crop production and area under cash
crops were greater than the per unit acquisition prices of respective
resources, which depicted that the use of these inputs was at their optimal

" level, in the urigated region The significantly lower marginal value
products of land showed mefficient use, whereas low contribution of the
factors viz, cash expenses on hivestock and area under fruit crops was
noticed in the imgated region The higher margmal value products of
land, cash expenses on crop production, cash expenses on hvestock
production, area under cash crops and area under fruit crops mdicates the

use these mputs was at optimal level, at the overall level in the rainfed
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region The marginal value product of human labour was less than per
unit wage rate indicates the excess use of human labour i the ramfed
region
13 Per family total employment generated was 613 40 mandays and 470.72
mandays i the rnigated and rainfed regions respectively, at the overall
level In the total employment, the share of crop production activity was
highest (52 92 per cent) m the wungated region, while the share of
livestock production activity was highest (41 40 per cent) in the ranfed
region Employment generated from milch anmmal was 29 01 per cent
and 26 83 per cent 1n the umngated and rainfed regions, respectively
On cntical exammation of employment function, it ts noted that
land, number of milch amimals working capital and off-farm employment
were 1mportant variable to increase employment on the farms in the
urigated region at the overall level The land (gross cropped area) and
number of milch animals on the farms were highly sigmficant maicating
that these are the most important variables to increase employment on the
farms 1 the urigated region. In the rainfed region, land, number of milch
animals, working capital and off-farm employment were important
variables to increase employment on the farm n the rainfed region at the
overall level The land (G.C.A.), number of milch animals and working
capital were highly significant showing that these are the most important
variables to increase employment on the farms n the rainfed region
14 At the overall level, average annual gross mmcome of the sample farm
family was Rs 2,05,663 14 m the urigated region while mn the ramfed
region 1t was Rs 93,170 18 The share of income from crop production n
the total income was 73 18 per cent and 49 90 per cent in the urigated

and rainfed regions, respectively The hvestock production activity
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accounted for 22.37 per cent and 37.52 per cent 1n the total farm income
in the regions, respectively. The income from mulch animals amounted to
18.84 per cent and 29 48 per cent 1n the gross imncome of the irrigated and
rainfed regions, respectively.

On crnitical examimation of income function, 1t 1s revealed that land,
working capital, on farm employment and number of milch animals were
important variables to increase mncome on the farms i wrrigated region at
the overall level.

The working capital and on-farm employment were highly
significant depicting that these are the most important variables to
increase the income on the farms in the mngated region In rainfed
region, variables viz, number of milch animals, working capital, on farm
employment and off-farm employment were the important variables to
boost the income on farms at the overall level The number of animals
and working capital were highly significant showing that these are the

most 1mportant variables to enhance the income on the farms in the

rainfed region

Conclusions

From the empirical evidences of the study, the following conclusions
have been drawn

The family size, number of tarme workers, level of education and per
farm investment n capital assets showed a positive relationship with the
size of farms. There exists a positive relationship between gross cropped
area and size of holding, literacy percentage as well as percentage of

families depending on farming as only one source of income was more

common 1n the 1rrigated region
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There was a positive relationship between average size of holding,
irrigated area and size of farm. As the size increases, the percentage of
area under cereals decreases. The area under pulses, oilseeds, fodder
increased 1n the rainfed region, whiie, area under pulses and fodder crops
showed the decline 1n the case of irmigated region The cropping intensity
was maximum 1n the urigated region than in the rainfed region. It
showed decreasing trend along the farm size groups 1n both the regions
The per hectare use of crucial inputs viz; human labour, machine power,
manures and fertilizers were relatively high in the nrigated region,
whereas the use of seed and bullock labour was more in the rainfed
region. Per animal fodder use was more in the urigated region, while,
human labour use was more 1n the rainfed region The agro-climatic
differences among the regions led to wide variations in the resource use
levels, production costs and returns of the farms

The farms of the urigated region were more profitable than the farms of
the rainfed region both 1n the crop and hvestock production activity The
small sized farms were characterised by intensive agricultural practices
since the intensities of resource use were relatively high

There was great variations mn the production elasticities of different
mputs for crop production among the regions as well as amongst group
of farms which suggest the scope for increasing returns from crop
production by way of intensifying the use of potential inputs (human
labour, manures and fertihizers, area under cash crops) in the irrigated
region, while n rainfed region, ticre existed a scope to increase area
under fruit crops, other working capital and human labour.

The productivity of livestock could be mcreased by way of higher mput

use mn both the regions There existed a scope for increasing farm
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production by way of mtensifying the use of potential mputs (human

labour and cash expenses on crop production) wn the irigated region,

while n the case of ramnfed region, there existed a scope to increase area

under frurt crops, cash expenses on crop production and cash expenses

on hivestock

The significant difference between the farm production functions of

ingated and ramfed farms were tested by usmng ‘Chow’s test” ‘F’ ratio,

which was highly sigmficant, mdicating that two regression differed

significantly in thewr production relationships.

The constant returns to scale were i operation 1n the production of crops,

livestock and mixed farm as a whole on the sample farms m both the

regions under the existing technological conditions

a The extent of resource use efficiency was high m the crop production
activity on the different types of farms in both the regions The
marginal value product of human labour, manures and fertilizers and
area under cash crops were greater than their prices. The use of these
mnputs was at optimal level in both the regions. The optimum level use
of area under fruit crops and other working capital was noticed, at the
overall level in the rainfed region The mefficiencies in the resource
use were more for land in both the regions and other working capital
and area under fruit crops in the irrigated region

b The companson of marginal value products of resource inputs with
their per umt prices m livestock activity indicated the optimum use of
green fodder, dry fodder, concentrates m both regions while
mefficiencies m resource use were more in respect of human labour
and Iivestock umit in the ramnfed region, showed over utilization of

mputs
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¢. In the farm production, efficiency of resource use was more for area
under fruit crops in the rainfed region, while it was more for the area
under cash crops in the irrigated region The higher utihzation of
human labour, cash expenses on crop production and area under cash
crops would result in higher returns from the mixed farm as whole 1n
the wrrigated region In the ramnfed region, the icreased use of land,
expenses on crop and livestock enterprise, area under fruit crops and
area under cash crops would result in higher returns from mixed type
of farming in the rainfed region.
The relative share of employment from crop production in the total
family employment was more n the wrigated region, while the livestock
activity contributed more in the rainfed region The proportionate share
of employment from milch animals was higher in the livestock activity in
both the regions. The total employment of farm farmly workers depended
largely on cropped area and number of milch animals on the farm m both
the regions.
The per family annual income was directly related to the farm size The
share of income from crop production increased with the size groups of
holding 1n both the regions, whiie the share of income from livestock
production showed reverse trend There scope to increase the income
levels of farm families by increased mvestment in farms of number of
mulch amimals, working capital for crop and hivestock production and on-
farm employment on additional quantities of various non-human

resources used for crop and hvestock production activities m both the

regions.
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Policy implications

Maharashtra 1s 1n the process of 1mpressive economics
transformation especially 1n agricultural sector Study of the state
agriculture showed substantial growth 1n the production and considerable
changes m various factors contributing for the growth The crux of the
problem of profitability of agricultural enterprises has been associated
with the lhmutations on availability of capital resource, inadequate
wrigation, lack of imcentives to produce more, availability of suitable
technologies and their adoption besides many other hmitations

The policy implications based on the mferences of the study, if
consitdered and implemented (with practical considerations) with full
involvement of policy makers, planners, implementing agencies (Govt &
Non Govt) having active participation of entire spectrum of farm
community, will go a long way . improving the farm economy The
WTO being accepted 1ts implications are of prime concern to one and all,
who are directly or indirectly involved with the prime sector of Indian
economy 1 ¢ Agriculture, which 1s the mainstay of majority of the Indian

population and of the economy

The policy mmplications are summarized as below.
Efforts are needed to activate extension education programme for the
spread of improved production technologies of food grain crops
among the farmers of the respective regions. Research efforts aiming
at evolution of low cost technologies of food grain crops suitable for

rainfed conditions will contribute for the increased production of food

grains
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The cash expenses on crop production and area under cash crops are
the important resource variables. The high marginal value product of
these resources indicate the scope to increase area under cash crops
and expenditure on working capital. This includes the expenditure on
quality seeds, proper and timely adoption of preventive and protective
plant protection measures, rrigation facilities and upkeep and use of

improved implements and machinery to increase the farm returns

The marginal value productivity analysis of farm production indicated
that there existed a scope for expansion of area under fruit crops m the
rainfed, while area under cash crops in the irrigated region In the
rainfed region, area under dry land fruit crops should be increased,
with the adoption of drnip 1rrigation system to enhance the returns, with
available 1rrigation resources In the urrigated region, area under cash
crops need be increased with the substitution of high yielding vaneties
for local varieties of the cash :rops, will, however result improving
the productivity of land resource as well as production of cash crops
The development of high yielding varieties suitable to the regions,

therefore, becomes a major concern

Research and development strategies have to focus on exploiting the
inter-regional and inter farm gaps The research funds need to be
augmented to venture successfua'ly into new promising technology to

raise productivity levels and resource use efficiency to a more

productive and sustamable plateau.
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Mixed farming ensures utilization of existing resources and as such,
there 1s a need for adopting muixed farming, which further demands

more capital, credit facility, veternary aids, which are required to be
ensured 1n fime and m required quantities

The milk yield per animal can be possibly increased through efficient
dairy management, milk collection, 1ts efficient transportation and

distribution 1 order to have better returns

Farmers are required to be given reasonable price assurance for their
milk and agricultural produce, so that mixed farmung which, 1s there

since ages could be continued on profitable and sustained basis

The productivity of local cows and buffaloes 1s quite low and cost of
production of mulk 1s more, which leads to low returns and therefore,
1t 1s necessary to have proper mix of local cows, buffaloes, crossbred

cows and high yielding breeds of buffaloes

Availability of farm mputs including technological components and
advances 1n tume, thewr purchase/ distribution/adoption by the farmers
and ensuring the proper and balanced marketing mechanism favouring
all and disfavouring none, 1s a must for the healthy competition n the

glocal markets (s).

The success of the on going horticultural development in the state will
depend on the efficient and effective functioning of the marketing
system and processmg industries for fruits and vegetables Since
livestock production activity has been found to be the mmportant

activity in mfluencing the family’s mncome and employment on small
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and medium farms 1n the rainfed region, efforts for the development

of this enterprises need to be mtensified

All m all, it goes without saying that when we say
“Annadata sukhi bhav”, it 1s, we, all the consumers of food, thgt
receivers have to give major thought that at least Ittle bit of
contribution in making the farm community happy, m their efforts to

feed the population, especially so i the regime of WTO

91919/9/9/0/91919/9:9.
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8. APPENDICES
Appendix -1

Test of signmficance of Dewviation of sum of elasticities (2.b, ) from umty

t= _Sb, -1
SE of(Sh,)
= 2b, -1

\/S (Ci1+ Cpn+Cs3+2C, +2C; +2C),

Where, S = Sum of squares of due to errors /No of d f
= Vanance estimate
(Note C;, Cy, are the variance)

(elements of the Covariance mverse matrix)

The of sigmificance of the difference of marginal values of

products (MVP) of the mput with its price

t = MVPX;- Price X;

SE of MVPX;

Where, S.E. of MVPX; = VY AVPX? - V(bi)

AVP refers to average value product



A) Zero order correlation matrix for crop production activity on small
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sample  farms in the imgated region
/ariable | Gross Human Manure & | Other Gross Area under| Area
returns labour Fertilisers | working | cropped | cash crop | under
(Rs) (mandays) | (Rs) capital area (ha) fruit crop
Y X1 Xz (RS ) X3 ha) X4 X5 @a )Xg
Y 1
X, 0 9280 1
X 0 8410 077610 1
’ X3 0 8434 0 8084 0 8377 1
‘ X4 05266 06116 0 2989 05503 1
| Xs 07474 06834 0 5080 0 5366 0 2495 1
Xs 0 0851 00470 04162 02924 01182 00155 1

3) Zero order correlation matrix for crop production activity on medium sample
‘arms 1 the irmgated region

Vanable | Gross Human Manure Other Gross Area under| Area

returns labour & working | cropped | cashcrop | under
Rs) (mandays) | Fertihsers | capital area (ha) frut crop
Y X, Rs)X; [Rs)X; |(ha)Xy |Xs (ha )Xe

Y 1

X 0 8956 1

X3 09277 0 7864 1

X3 09237 07276 0 8600 1

X4 06133 0 7333 0 5348 0 6984 1

Xs 0 6896 05514 0 6623 0 5993 01310 1

Xs 03720 04128 0 2681 0 4266 0 3886 0 0266 1
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C) Zero order correlation matrix for crop production activity on large sample
farms 1n the rrigated region

Variable | Gross Human Manures | Other Gross Area under| Area

returns labour & working | cropped | cash crop | under
(Rs) (mandays) | Fertilisers | capital area (ha) frutt crop
Y Xy (Rs)X; [(Rs)X; [(ha)Xsa (Xs (ha )X,

Y 1

Xy 08979 1

X 0 8523 08472 1

X3 08792 07231 0 7489 I

X 02885| 03807 01913| 02558 1 ]

Xs 0 8807 0 7476 07318 0 8077 01097 1

Xs 02534 04367 0 3064 0 2696 04034 00877 1

D) Zero order correlation matrix for crop production activity on overall sample
farms n the rngated region

Area

Vanable | Gross Human Manures | Other Gross Area under]

returns labour & working | cropped | cash crop | under
(Rs) (mandays) | Fertilisers | capital area (ha) frut crop
Y X Rs)Xa |[Rs)Xs [((ha)Xy | Xs (ha )Xs

Y 1

Xi 09508 1

X, 09322 07219 1

X3 09404 07573 07210 1

Xa 07329 07752 06722 0 7058 1

Xs 09033 07303 07317 0 8594 0 5537 1

Xs 03714 03576 03093 03030 03044 00368 1

.
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Variable | Gross | Human Manure | Other Gross Area under| Area
returns labour & working | cropped | cash crop | under
(Rs) (mandays) | Fertilisers | capital area (ha) fruit crop
Y Xy Rs)X; |Rs)X; j[(ha)Xy [Xs (ha )Xs
Y 1
X3 07679 1
X2 09024 07144 1
X3 0 8836 08158 08227 1
X4 03323 07172 02729 05508 1
Xs 0 4832 07303 0 3495 06390 04572 1
Xs 0 7990 0 1907 06397 04344 02211 0 1407 IJ
B) Zero order correlation matrix for crop production activity on medium sample
farms mn the rainfed region
Vanable | Gross Human Manures | Other Gross Area under| Area
returns labour & working | cropped | cash crop | under
Rs) (mandays) | Fertilisers | capital area (ha) fruit crop
Y Xi Rs)Xs |Rs)X; [(ha)Xy | Xs (ha )X
Y 1
Xi 0 8345 1
X2 09249 0 8070 1
X3 0 34382 08179 08105 1
X4 01977 0 5209 02368 05023 1
Xs 04007 04949 04234 0 5685 02583 1
Xe 0 8886 0 6691 07543 06156 0 0307 0 0568 IJ
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C) Zero order correlation matrix for crop production activity on large sample
farms 1n the rainfed region

Vanable | Gross Human Manures | Other Gross Area under] Area

returns labour & working | cropped | cash crop | under
(Rs) (mandays) | Fertilisers | capital area (ha) fruit crop
Y X, Rs)Xs |Rs)Xs |(ha)Xy | Xs (ha )Xs

Y 1

X 0 7661 1

X 0 8954 06610 1

X3 06209 06221 06186 1

X4 0 1985 03723 0 5480 00981 1

Xs 07190 0 5456 0 6081 03730 0 1406 i

Xs 04010 0 3068 04758 0 6076 06627 01337 1

D) Zero order correlation matrix for crop production activity on overall sample
farms 1n the rainfed region

Area

Vanable | Gross Human Manures | Other Gross Area under

returns labour & working | cropped | cash crop | under
Rs) (mandays) | Fertilisers | capital area (ha) fruit crop
Y X, Rs)X, |Rs)Xs |(ha)Xy [Xs (ha )X

Y 1

Xi 0 8283 1

Xz 09134 07578 1

X3 0 6965 07242 0 6949 1

X4 0 4409 0 6700 03204 04323 1

Xs 06146 0 5983 05724 0 5087 02704 1

Xs 06560 0 4088 0 5815 0 4404 00272 0 0594 1
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A) Zero order correlation matrix for livestock production activity on small
sample farms 1n the rngated region

Variable Gross Dry fodder | Green Concentrates |Human Livestock

returns (qtl) fodder (Rs) labour unit (No )
(Rs)Y Xi (qtl ) Xz X3 (mandays) X4 | X

Y 1

X, 0 8628 1

X 0 8929 0 7067 1

X3 0 8413 0 6555 0 8303 1

X4 0 8943 08785 0 7688 0 6441 1

Xs 08570 0 8883 0 6532 06475 0 8688 1|

B) Zero order correlation matrix for livestock production activity on medium -
sample farms 1n the irmgated region

Variable Gross Dry fodder | Green Concentrates |Human Livestock

returns (qtl) fodder Rs) labour unut (No )
Rs)Y |Xi Q) Xs |Xs (mandays) X, | X

Y 1

X 0 6356 1

X 09523 04816 1

X; 08770 0 3447 09318 1

X4 0 8142 0 8385 07399 0 6495 I

Xs 0 6960 08214 05232 04676 07712 1
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C) Zero order correlation matrix for livestock production activity on large
sample farms 1n the irnigated region

Variable Gross Dry fodder | Green Concentrates |Human Livestock

returns (qtl) fodder (Rs) labour unit (No )
Rs)Y X1 (qtl ) X, X5 (mandays) X, | X5

Y 1

Xi 09326 1

X 09150 08796 1

X3 0 8602 07924 0 8702 1

X4 09204 0 8006 08144 0 6398 1

Xs 09098 08791 0 7540 06732 09480

D) Zero order correlation matrix for livestock production activity on overall
sample farms 1n the wngated region

Variable Gross Dry fodder | Green Concentrates |Human Livestock

returns (qtl) fodder (Rs) labour unit (No )
(Rs)Y Xy (qtl ) X, Xi (mandays) X4 | X;s

Y 1

X4 0 8962 1

X3 0 7857 0 5975 1

X; 0 8396 0 7947 06611 1

X4 0 8808 0 8231 06725 0 6967 1

X5 0 8715 07177 05790 08120 08140
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A) Zero order correlation matnix for hivestock production activity on small
sample farms 1n the rainfed region

Varable Gross Dry fodder | Green Concentrates |Human Livestock

returns (qtl) fodder (Rs) labour unit (No )
Rs)Y Xi (qtl) X, X3 (mandays) X4 | X

Y 1

X 07152 1

X, 0 8359 04589 1

X3 0 8822 0 5080 0 7483 1

X4 07336 07322 0 5492 05333 1

Xs 0 8768 0 7649 0 6495 0 8005 07016

B) Zero order correlation matrix for livestock production activity on medium

sample farms 1n the rainfed region

Varable Gross Dry fodder | Green Concentrates [Human Livestock

returns (qtl) fodder (Rs) labour umt (No )
(RS) Y X] (qﬂ ) X2 X3 (mandays) Xa X5

Y 1

X 0 8270 1

Xa 0 8643 06174 1

X3 0 7465 04304 0 7949 1

Xy 0 7681 07762 0 5804 0 6087 1

Xs 0 8793 0 8308 07215 06111 0 8509
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C) Zero order correlation matrix for livestock production activity on large

sample farms 1n the rainfed region

Variable Gross Dry fodder | Green Concentrates (Human Livestock

returns (qth) fodder (Rs) labour unit (No )
Rs)Y X (qtl ) X5 X3 (mandays) X, | Xs

Y 1

X 09357 1

X2 09528 08524 1

X3 09187 0 8039 0 7505 1

Xy 0 8815 0 8984 08315 07931 1

Xs 09508 0 8299 08177 0 8609 0 8404

D) Zero order correlation matrix for livestock production activity on overall

sample farms in the ramfed region

Livestock

Vanable Gross Dry fodder | Green Concentrates |Human

returns (qtl) fodder (Rs) labour unit (No )
Rs)Y Xi Q) X; [ X3 (mandays) X, | X

Y 1

X1 0 8967 1

X 09256 0 7653 1

X3 0 8809 06971 08972 1

Xa 0 8433 08548 07399 0 6832 1

X5 09336 0 8208 0 8457 0 8099 0 8961 1
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Vaniable | Gross Human Expenses | Expenses | Area Area Gross

returns | labour on crop on under Lnder fruit | cropped
(Rs) (mandays) | production | livestock | cash crop [crop (ha ) | area
Y X Rs)Xy ((Rs)Xy [(ha)Xs Xs (ha )Xs

Y 1

X 0 8961 1

X; 0 7839 07220 1

X3 05713 06370 01314 i

X4 01560 0 0600 02279 01972 1

Xs 01858 0 2450 02837 00572 | 00156 1

Xs 0 4429 04300 04252 00375 0 2496 01182

B) Zero order correlation matrix for mixed farm as a whole of medium sample
farms 1n 1mgated region ’

Vanable | Gross Human Expenses | Expenses | Area Area Gross

returns labour on crop on under  |under fruit| cropped
Rs) (mandays) | production | livestock | cash cropicrop (ha) | area
Y Xi G{S ) X2 (RS ) X3 (ha ) X4 Xs (ha )Xs

Y 1

Xy 0 8406 1

X2 08317 0 7660 1

X3 03249 0 3060 01552 1

X4 05380 0 3440 06326 02742 1

Xs 0 3443 03200 03966 00453 00267 1

Xs 0 6459 0 7600 0 6746 01433 01311 0 3886 1
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C) Zero order correlation matrix for mixed farm as a whole on large sample
farms 1n the irngated region

Variable | Gross Human Expenses | Expenses | Area Area Gross

returns | labour crop on under  junder fruit| cropped
(Rs) (mandays) | production | livestock | cash crop|crop (ha) | area
Y X] (RS ) X2 (RS ) X3 (ha ) X4 X5 (ha Ks

Y 1

X 09106 1

X3 08978 0 7860 1

X3 01747 02730 00352 1

X4 0 8602 07070 08120 00186 1

X5 02678 04610 0 2876 01319 00877 1

Xs 03486 04610 02464 03443 | 01098 04034 1

D) Zero order correlation matrix for mixed farm as a whole on overall sample
farms n the irngated region

Vanable | Gross Human Expenses | Expenses | Area Area Gross

returns labour crop on under  under fruit| cropped
Rs) (mandays) | production | hvestock | cash crop(crop (ha) | area
Y Xi Rs) X, Rs)X; [(ha)Xs |Xs (ha )Xs

Y 1

X1 09555 1

X, 09453 0 8300 1

X3 0 4082 0 4490 02373 1

X4 0 8546 07670 0 8066 01180 1

Xs 0 2449 03100 0 2662 00636 | 00369 1

Xs 0 7756 0 8150 0 7301 039061 05538] 03044 1




Appendix - VII
A) Zero order correlation matrix for mixed farm as a whole on small sample
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farms in the rainfed region
Varnable | Gross Human Expenses | Expenses | Area Area Gross
returns labour on crop on under  junder fruit| cropped
(Rs) (mandays) | production | hvestock | cash cropicrop (ha) | area
Y Xi Rs) X, Rs) X3 {(ha) X4 [Xs (ha )Xs
Y 1
X, 04544 1
X 0 6942 03755 1
X3 05915 01231 0 0405 1
X4 04579 0 5985 04638 0 0449 1
X 06140 0 0602 05713 02106 0 1408 1
X 0 2855 04457 02884 00783 0 4662 02300 1

B) Zero order correlation matrix for mixed farm as a whole on medium sample

farms 1n the rainfed region
Variable | Gross Human Expenses | Expenses | Area Area Gross
returns | labour crop on under  (under fruit| cropped
(Rs) (mandays) | production | ltvestock | cash cropicrop (ha) | area
Y Xi Rs) X Rs)X; |(ha) X, [Xs (ha )Xs
Y 1
X 06198 1
X 0.8730 05874 1
X3 0 5094 0 6558 03046 1
X4 0 3644 04335 05326 0 0855 1
Xs 08510 03062 0 6683 02128 00568 I
Xs 02923 04690 0 4088 03174 02262 0 0694 1
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C) Zero order correlation matrix for mixed farm as a whole on large sample
farms 1n the rainfed region

[ Vanable | Gross Human Expenses | Expenses | Area Area | Gross

returns | labour on crop on under  junder fruit| cropped
(Rs) (mandays) | production | hivestock | cash crop|crop (ha) | area
Y X Rs) X3 Rs) X3 |(ha)Xs |Xs (ha )Xe

Y 1

Xy 08419 1

X» 04731 04105 1

X3 07997 0 7696 01417 1

Xy 04754 03090 04061 01718 1

Xs 03504 02821 0 5724 01661 01337 1

Xe 0 0830 03050 00275 00562 01269 00183 1

D) Zero order correlation matrix for mixed farm as a whole on overall sample
farms 1n the rainfed region

Vanable | Gross Human Expenses | Expenses | Area Area Gross
returns | labour on crop on under  junder fruit{ cropped
(Rs) (mandays) | production | livestock | cash cropicrop (ha) | area
Y X Rs) X, Rs)X; |(ha) Xy [Xs (ha )Xs
Y 1
. Xy 0 7451 1
X 0 6296 04878 1
X3 0 7381 0 6640 02670 1
X4 05179 04292 04980 02547 1
Xs 0 5504 0382 0 4807 01777 005% 1
Xs 04779 04695 03355 03042 02733 00570 i
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Appendix - \/III
A) Zero order correlation matrix for income on small sample farms n imgated
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Varable Farm Gross Milch Working On farm Off farm
Income cropped ammals capital employment| employment
(mandays) | area (ha) (No) (Rs) (mandays) | (mandays)
Y X, X5 X3 X4 Xs
Y 1
Xy 0 4629 1
Xz 0 5056 02502 1
X3 05977 03706 0 7790 1
X4 0 7068 03002 06048 07745 1
Xs -0 2045 0 0690 -0 2457 -0 3354 -02134 1

B) Zero order correlation matrix for income on medium sample farms in the
urigated region

Varniable Farm Gross Milch Working On farm Off farm
income cropped animals capital employment] employment
(mandays) | area (ha) No) Rs) (mandays) | (mandays)
Y X Xz X3 X4 Xs
Y i
X 06433 1
X2 03994 0 1308 1
X3 0 8897 0 6242 0 6022 1
X4 04942 0 4280 0 7080 06757 1
Xs -0 2220 -0 2452 -0 2288 -0 2655 -0 1677 1
|
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C) Zero order correlation matrix for income on large sample farms in the
imgated region

Vanable Farm Gross Milch Working On farm Off farm
income cropped ammals capital employment] employment
(mandays) | area (ha) (No) (Rs) (mandays) | (mandays)
Y X1 X2 X3 X4 XS
Y 1
Xi 0 3483 1
X2 0 2455 0 2000 1
X3 0 8841 03517 04582 1
X4 07070 0 5040 0 5085 004260 1
Xs -0 02683 -0 0483 -0 1669 -0 1444 01213 1

D) Zero order correlation matrix for income on overall sample farms in the

imgated region
Vanable Farm Gross Milch Working On farm Off farm
income cropped animals capital employment employment
(mandays) | area (ha) (No) Rs) (mandays) | (mandays)
Y Xl X2 X3 X4 XS
Y 1
Xi 04483 1
X 0 3455 02100 1
X3 07841 03017 04182 1
X4 06070 0 5540 0 5185 0 04260 1
Xs -0 01683 -0 1483 -0 1669 -0 1644 00213 1
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Appendix -IX
A) Zero order correlation matrix for income on small sample farms 1n the
rainfed regton
Varnable Farm Gross Milch Working On farm Off farm
mncome cropped ammals capital employmen‘J employment
(mandays) | area (ha) (No) (Rs) (per cent) | (mandays)
Y X1 X, X3 X4 Xs
Y 1
X 04051 1
Xz 0 8597 07125 1
X3 0 8687 08101 07611 I
X4 00918 07109 0 7829 06230 I
Xs 0 8271 04221 03919 01108 00131 1

B) Zero order correlation matrix for ncome on medium sample farms in the

rainfed region
Variable Farm Gross Milch Working On farm Off farm
income cropped animals caprtal employment] employment
(mandays) | area (ha) No) Rs) (per cent) | (mandays)
Y X1 Xz X3 X4 XS
Y 1
Xi 05230 1
Xs 06533 06021 1
X3 0 8390 07231 07516 1
X4 06122 0 8070 0 7289 0 5849 1
Xs 01209 02912 03143 0 1091 -0 0231 1
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C) Zero order correlation matrix for income on large sample farms 1n the
rainfed region

Variable Farm Gross Milch Working On farm Off farm
income cropped animals capital employment| employment
(mandays) | area (ha) (No) (Rs) (per cent) | (mandays)
Y X X2 X3 X4 Xs
Y 1
Xi 0 3464 1
Xz 03102 05022 1
X3 0 8380 0 7351 05831 1
X4 0 7801 0 7902 06137 0 6802 1
Xs 03131 -0 0980 02028 -0 1230 -0 0453 1

D) Zero order correlation matrix for income on overall sample farms n the

rainfed region
Variable Farm Gross Milch Working On farm Off farm
income cropped animals capital employment| employment
(mandays) | area (ha) (No) (Rs) (per cent) | (mandays)
Y X X, X3 X4 Xs
Y I
Xy 03429 1
X2 08231 04951 1
X3 08701 06829 04125 1
X4 06121 0 5831 05595 03480 1
Xs 03335 00918 02410 00131 00112 1
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Appendix - X
Results of Chow test on the sample farms
Farm size group Degrees of freedom F Value
Small 46 5 20%**
Medium 46 2 69**
Large 46 11 69%**
Overall 166 10 19***

**+* Significant at one per cent level

**  Significant at five per cent level




Appendix - XI

A) Geometric mean of mputs and gross returns of crop production
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Particulars Irrigated region T Rainfed region ]
Small Medium | Large |Overall | Small [Medium | Large | Overall
Human 168 85 33900 57293 32003, 9616 16610 | 38860 159 81
labour X,
Manuyres & 5689 63 10558 60020150 29 10665 96 47693 | 2708 19 | 1237 61 342 36
fertihizers X,
Working 16523 10 32260 9456732 86§ 31153 00 6602 36 112597 19 20280 58 | 8605 76l
capital X,
Gross cropped 117 277 478 25013 147 06 523 2 8?
area X4
Area under 0 34 075 154 073 004 005 011 006
cash crop X;
Areca under 002 001 002 001 001 002 002 0 02
fruit crop Xs
Gross return | 60254 30125959 500 233045120920 51)18021 39 35013 60 154801 00 | 32576 16
Y
B) Geometric mean of mputs and gross returns of hvestock production
Particulars Irrigated region Rainfed region
Small |[Medium | Large |Overall | Small [Medium | Large Overall
Dry fodder 6544 11463 12961 5874 4457 68 50 9152 65 37
Xy
Green fodder 8571 12578 12157 114 81] 5551 8333 90 77 74 86
X,
Concentrate 497 247 529 64 667 50 560 14 40745 | 52996 | 579 88 500 26
X3
Human 16055 21144 24933| 20379 13058 | 20124 | 23705 183 99
labour X,
Livestock 312 451 535 422 259 365 4 60 350
untt Xs
Gross return | 31138 58] 41895 34{50134 95| 40290 2521407 19 32143 65 38537 18 | 29819 17
Y




C) Geometric mean of mputs and gross returns of farm production
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Particulars Irrigated region Rainfed region
Small [Medium | Large {Overall | Small [Medium | Large Overall

Human 284 61| 53049; 80584 495457 41250 49282 53500 477 33
labour X

Expenses on {17885 9732774 4858863 4927136 25| 5346 7310549 30| 14152 52 9274 70
crop prod X;

Expenses on [16442 47{24417 08{27772 7722335 7211137503 16082119266 53| 1521598
hvestock X3

Area under 034 075 154 073 004 004 011 006
cash crop X4

Area under 002 001 002 004 001 002 002 002
frutt crop X

Gross cropped 127 310 521 274 148 310 532 290
area Xs

Gross return  [81348 751177589 4| 290976|164361 5{43723 5371244 18|99468 59| 68660 93

Y




APPENDIX-XII

QUESTIONNAIRE

“An Economic Analysis of Mixed Farming in the Scarcity Area of

Western Maharashtra”

General information of the sample family

Name of farmer (Head)

Village Tal Dist
Occupation 1 Mam
2 Subsidiary
Information about family members
Sr | Name | Male/ | Age | Edu- | Occupation | Income(Rs) | Total
No Female | Year | cation | Main | Sub | Mam | Sub | Income
(Rs )
2 Land owned Details of land owned
Sr | Survey | Soil | Fallow Area (ha) Land | Total Land leased
No| No Type Revenue | value out/in
Irrigated | Unirrig | Total | & other | of | Area Rent
ated cess(Rs) | land | (ha) { pawd/rece-
ived(Rs )
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3 Information about farm assets, machinery, implements etc
A)  Farm implements and machmery
' Parti- Number | Year of Value (Rs) If shared, | Remaining | Maintenance
culars Purchase| Present | At the share of | Iife Charges
tume of cultivator | (Yr) (Rs)
- purchase
Bullock drawn
Implements
1  Wooden plough
2 Iron plough
3 Harrow
4 Seed dnil
5 Hoes
6 Bullock cart
7 Other
Machinery
1  Tractor
2 Tractor drawn
accessories
3 O1il Engine
4 Elec Motor
5  Thresher
6 Crusher
7  Spray pump
8 Duster
9  QOthers
Tools
1 Pick axe
2  Spade
3  Sickle
4  Weeding hooks
5  Crow bar
6 Axe
7  Others




B) Information about farm buildings :

lpe | Area Type of Year of Value (Rs ) Part of house if used as animal shed / godown
(Ixw) | Construction Construction Present | Atthetimeof | Area | Value Remaining Mamntenance charges
T construction Life (yr) during the year (Rs)
l
|
i
C) Information about wells, tube wells and other sources of unigation
Tipe Tvpe of Year of Remaimng | Digging and If shared Area Whether water Expenditure
construction construction life construction % share Irnigated (ha ) Is adequate? During the year
(1n case of (yr) charges(Rs )
wells)

00¢



4 Ttemwise use and expenditure on mputs used fro crop production
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Crop- Variety- Area (ha )- Imgated/Unirngated

Sr Type of operation No of Labour required Material used

No operation | (days)
Famuly | Hired Name | Qty | Value
MFB|MFRB (Rs)

1 Preparatory tillage

a Ploughing

b Cold crushing

c Harrowing

d Cleaning

e Transporting and spreading of

manure

f Fertilizer application

g Preparation of layouts

h Planting and sowing

2 Inter culturing

a Hoeing

b Weeding

c Earthing up

3 Irrigation

4 Plant protection

a Pesticide application

b Fungicide application

5 Fertilizer application

6 Watching

7 Harvesting

8 Transport of threshing yard

9 Threshing

10 Winnowing cleaning and

11

bagging

Transport to store
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5 Use and expenditure on mputs used for crop production enterprises

Sr Crop Area Seed Labour required Labour
No (Days) Cost
Qty Cost Fanuly Hired (Rs)
(kg) (Rs) MFB MFB
(Continued)
FYM/Organic Fertihzer Pesticide/ Hired Irmgation Other | Total
matter Fungicide Implements charges Charges | Cost
Qty | Cost| Qty | Cost| Qty | Cost And (Fuel/Ele- (Rs) Rs)
Qt) [Rs)| (kg) [(Rs) (Rs) | machinery ctricity)
NPK charges (Rs)

(Rs)




6

Production and value of various crops

Crop| Dry/ Vanety Main produce By-produce Total | Reasonwise justification for
irngated Quantity | Rate | Value | Quantity Rate Value Value high/low crop production
(qt) [(Rs/qt)| (Rs (qt) | Rs/qt) | Rs) | (Rs)

€0¢



7 Details of hivestock
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Type | Number | Breed Approximate age Owned/ If purchased
Running | Remaming | purchased | Year | Value | Present | Vetermary
(Rs) | Value Charges
(Rs) (Rs)

1 Bulis
1)Bullocks
u)He-buffaloes

2 Draught animals
Bullocks —

3 Milch animals
Cows

Buffaloes -

4 Other animals
Calves -

Buffaloes calves

Sheep

Goat

Pony

Pigs

Poultry birds
Others




8 Expenditure on livestock

Animals/ [Number Labour Green fodder Dry fodder Concentrates Vet & | Total
birds Famuly | Hired | Home Purchased Home Purc- Home Purc- other Expe-
produced Produced ased Produced | hased Charges | nditure
FMC {FMC | Qty. | Value | Qty | Value | Qty | Value Qty | Value (Rs) (Rs)
Rs) (Rs) Rs) (Rs)

|

Draught animals
Miich Cow/s
Dry cow/s
Milch buffaloe
Dry buffaloe
Calves

Other
1 Poultry

2 Goat

3 Sheep

s0T



9 Details regarding production from livestock

Live- | Total | Sold out to co-op Retained for home | Sale of milk | Total Eggs Wool FYM Total { Rem
Stock | Milk | Dairy society consumption Products [Rs) Prodn | -ark
type | Prod- | Qty | Rate | Value | Qty | Rate | Value | Qty | Value Total | Sale Total | Qty | Val- | Pro~ | Sold | Vale
uction | (Iit) | Rs/ | (Rs) | (lt.) | (Rs./ | (Rs) ®Rs) No | Vval sold | ue |[duc- [Qty | (Rs Rs
&_ f(m) Lat Kit. ®s) ®s)| non
|
|
10 Income from purchased and sale of livestock
Livestock Purchase Sale Reason for Remarks
Type Number Value (Rs ) Number Value (Rs) Purchase/sale

90T



11 Activitywise labour employment of family and permanent labourers

' Month T Engaged m crop production Livestock Working | Service/ Illness | Unemploy- | Total
} maintenance on others | business ment days | Working
farms social & days
family

y work

t Male | Female | Chddren | Milch Other [M|{F|{C|M[F|C|{M[F|{C[M|[F[C[MJF][C

| Animals | Ammal

| MFC MFC

|

|

1

| |

12 Income from crop production and other activities

(Month Sale of agril produce | Wages | Other Service | Income Income from | Milk & | Gowt Total
Qty {Rate |Total |(Rs) business | (Rs) from hinng out other assistance income

k Qtl | Rs (Rs) [Rs) hiring out | machinery products | (Rs) Rs

, bullocks implements | (Rs)

[ ®Rs) ®Rs)

1

|

|

I

1

LOT
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13 General questions

1 Since when you have undertaken the following occupations?
a) Agnculture / farmmg -
b) Ammmal Husbandry -

2 Difficulties faced i crop production
a) Shortage of funds
b) Are you mformed about the modern varieties of crops?
¢) Lack of knowledge of improved crop production practices
d) Do you face shortage of irrigation? If yes, When?
e) Whether the fertilizers are available?
f) Whether the loan disbursement is timely?
g) Whether the fuel/electricity supply 1s adequate”
h) Whether the crops fetch adequate price in market?
1) Other difficulties

3 Dafficulties faced m milk production/dairy activities
a) Shortage of funds
b) Are you informed about the modern dairying techmques?
¢) Availability of crossbred cows
d) Whether the co-operative milk society is near to your place?
e) Whether the veterinary center 1s near to your place?
f) Green fodder/Hay availability - Adequate/ Inadequate
g) Whether the prices of fodder are adequate?
h) Availability of concentrates : Yes/No
1) Price of concentrates : High/Optimum
7) Availability of Al center - Yes/No
k) Other

3. Labour
a) Whether the work is of permanent nature?
b) Whether the wages are sufficient/adequate
c¢) Place of work : Near/Far
d) Other
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