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INTRODUCTION

In Haryana agricultural sector dominates its economy. State has
registered a tremendous progress in this sector particularly after green
revolution in terms of both production and productivity. Green revolution,
also known as 'wheat revolution' was brought about by high yielding varieties
of wheat in seventies. Prior to green revolution India depended upon other
countries to fulfil the food requirements of its people. Now a days India is
not only self reliant in food production but also exporting it. With the
extension of ambit of research pr;)grammes to other crops and evolution of
high yielding varieties, multiple cropping came at forefront started shifting
their attention towards other crops. With development in infrastructural

facilities in agriculture, farmers are practising various crop rotations.



Cotton-wheat rotation is one of the most important rotations in southern
and western Haryana. Cotton is one of the important commercial crops. Due
to lucrative returns obtained from this rotation, more and more land is coming
under this rotation. Wheat is important food crop and cotton supports textile
and oil industries. So, keeping in.view the importance of this rotation, this

s
study leme-impeer taken to examine the economics of this rotation.

But, accomplishing sustainable development has been a major
challenge confronting the world community. Idea of sustainability has
developed due to concern for depleting and degrading natural resources and
using them in such a way as to safe guard the interest of future generations.
The implied key to sustainable development thus lies in managing the resource
base efficiently not only for present but for future as well. In order to make
suggestions for optimum resource use for making the agriculture sustainable,
it i1s necessary to study the existing resource use pattern and to suggest its
optimal use.

Existing resource use is defined as what crop activities farmers are
undertaking, how much land they are allocating to each crop activity and
what methods and combinations of inputs they are using on each crop.
Whereas, in a traditional agriculture few allocative inefficiencies are reported,
in a growing economy maladjustments in resource allocation may found.
These inefficiencies arise mainly Because of lags in adjusting to the changing

resource structure and their new allocation opportunities which do not fit



into the experience based decision frame of farmers. The significant changes
in the biological and economic environment consequent upon the advent of
improved technology in agriculture have provided new alternatives, which,
in turn, have brought up the need for various adjustments in allocating land
and other resources among their competing uses. Hence, keeping in view all

these aspects present study has been undertaken with following objectives:

1. Economic analysis of cotton wheat rotation vis-a-vis other crop
rotation(s)
2. To study the existing resource use pattern.

3. To suggest optimum resource use.



REVIEW OF LITERATURE

2.1 ECONOMICS OF DIFFERENT CROPS

To get the maximum profit from farming sector, it is of paramount
importance to know the comparative economics of alternative crops.

Shelley (1970) in a study of agricultural production trends and
components observed that the trends in the production of food grain and non-
food grain crops were positive and statistically significant. He further
indicated that, notably groundnut, sugarcane and up to some extent rapeseed
and mustard contributed to increase in production of non-food grain crops.

Nandal et al. (1985) studied the economics of production and marketing
of rapeseed and mustard and groundnut in Haryana and found that the
compound growth rates for area, production and productivity of these crops

were positive but non-significant.



In a study of economics of production of groundnut in the region of
south Saurashtra in Gujarat state, M‘Msewed that there was a
perceptible and consistent trends towards declining average cost with increase
in the size of holding in both irrigated and dry farming conditions of groundnut
due to economics of scale, but he could not find any consistent relationship
between the holding size, gross and net returns.

On the basis of studies conducted in 1976, 1977 and 1978 on
intercropping of sesamum with other oilseed crops like groundnut, castor,
soyabean and sunflower, Desai and Goyal (1980) concluded that intercropping
increased the total oilseed production as well as economic returns. The highest
return on money invested, however, was found to be from pure sesamum
crop.

In an economic analysis of.mustard production with new technology,
Rai and Kumar (1981) reported that there was an increase in area sown under
this crop and they further reported on specific qualities of Varuna and Laha
101 varieties, and the studies which showed that the adoption of new
technology was economically profitable and that the farmers could benefit
from its adoption.

Prasad et al. (1982) in a benefit cost appraisal of rainfed groundnut in
Andhra Pradesh reported that the farmers incurred the cost amounting Rs.1861

to grow one hectare rainfed groundnut. The per hectare gross returns and net

returns from rainfed ground nut were Rs.2055 and Rs.194, respectively.



Based on field experiments conducted to find out the comparative
economics of selected competitive crops under three different dates of sowing
during the kharif season of 1977-78 and 1978-79 and summer season of 1979-
80 at TNAU farm, Coimbatore, Arunachalam and Subramaniam (1984)
showed that sunflower when sown 'on September 25 was significantly superior
to the other crops and the dates of sowing was also significant.

In a study of yield and economics of sunflower in comparison with
ragi groundnut and maize at different sowing dates conducted at GKVK,
Bangalore, Krishna Gowda et al. (1984) reported that ragi gave higher net
returns (Rs.2973/ha) than sunflower (Rs1011/ha) groundnut (Rs.1017/ha) and
maize (Rs.1086/ha) which were at par. According to them ragi was the most
competitive crop and could be sown up to end of August, while sunflower as
a second alternative crop for commercial purpose could be sown during July.

On the basis of study conducted at research farms, All India
Coordinated Research project for Dryland Agriculture, Hyderabad, Reddy
and Korwar (1985) analysed a comparative economic evaluation of
agroforestry, silo agriculture and silvo-pastoral systems in drylands and found
that all these systems were economical and viable, the annuity value was
worked out to Rs.799/- in case of agroforestry, Rs.598/- in case of silvo-
agriculture and Rs.1142/- in case of silvo pastoral system and on the other
hand silvo pastoral system helped in producing such nutritional commodities

as milk and mutton in the country.
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Licksko (1987) in a study of income/returns’gram, wheat, maize and
sunflower grown on the co-operative farms under both good and poor natural
conditions in Hungry reported that in the last 10 years, the area under
sunflower had increased rapidly, First at the expense of maize, and then
displacing many other commodity crops. He reported that, however, sunflower
production was more profitable for producers but the expansion of sunflower
did not comply with national economical interests as long as there existed
the market potential for cereal exports.

Sharma and Thakur (1988) analysed the comparative economics of
important commercial crops of Himachal Pradesh and indicated high returns
from these crops and suggested that there was huge potential to expand the
production of these crops. In case of commercial crops, Kuth and in off season
vegetable tomato was the most profitable.

Sudha and Reddy (1990) analysed the comparative economics of
casuarina cashew vs annual dryland crop in Prakasam district of coastal
Andhra Pradesh by the technique of discounting and compounding, and, they
concluded that casuarina was more profitable then groundnut crop, while
cashew was less profitable as compared to groundnut.

In an economic analysis of groundnut production in rainfed area in
Tiruchirapalli district of Tamilnadu, Thiruvenkatachari ef al. (1991) revealed
that overall groundnut production was profitable. They reported that marginal
farmers had lesser benefits than the small and big farmers. Over 95 per cent

of total sample farms had lower yield (23% less) than the yield that was
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obtained in demonstration plots. In terms of productivity per hectare, per
man day and also in terms of cost benefit ratio, smaller farms enjoyed more
advantage than other two categories of farms.

In an economic analysis of rice based rabi crops under assured irrigation
for a field trial conducted at the Regional Agricultural Research Station,
Sarkanda, Ram et al. (1991) compared the relative economics of wheat, pigeon
peas, cotton, groundnut, maize and soyabeans after wet season (kharif) rice.
The highest net profit was obtained with ground nut (Rs.61319/ha) followed
by cotton wheat and maize. Pigeon peas yielded a negative net profit during
trial period.

Grover et al. (1992) ip an economic analysis of milk production on
different size groups of farms in 'Bhatinda district of Punjab, reported that

farmers were maintaining on an average three milch cattle worth of Rs.10489/-.

The average annual net maintenance costs of buffalo and a cow worked &t et

Rs.5291/- and Rs.4681/-, respectively. The average yields of milk per buffalo
and per cow were 1216 and 926 litres, respectively. The yield of milk per
milch cattle did not show any definite relationship with the farm size. Milch
cattle were maintained in this area more for domestic consumption of milk
rather than for sale. The average total cost of production per litre of milk
from buffaloes and cows came at Rs.4.34 and Rs.5.05, respectively. On an
average, the sample farms incurred a net annual loss of Rs.1016 per buffalo
and Rs.1902 per cow. These losses showed a tendency to increase with an

increase in farm size. The yield of milk per milch cattle was very low and



there was a scope for increasing the yield further by following suitable
breeding and feeding programmes to raise the profitability of dairying
enterprise.

' o

Prasad et al. (1993) in their study $@¢ farm planning for poultry egg
production calculated the costs and returns from 1500 layers which laid 1000
eggs daily. According to them, the overall cost for said number of layers was
found to be Rs.307500 which in turn resulted into the gross income equal to
Rs.391750/- giving a net profit of Rs.84250/-. The annual net return was
calculated at Rs. 56150/-.

Analysing the production and marketing of Poovan banana in
Tiruchirapalli district of Tamilnadu, Senthilnathan and Srinivasan (1994)
found that on an average Rs.47421/- per hectare was spent for raising the
crop during the first year. It was Rs.37202/- during the second year and
Rs.40055/- in the third year. Total receipt during the first year was seahmt
# Rs.104927/- and net income realised amounted to Rs. 57506/- per hectare.
In the second year both the receipts and cost of cultivation decreased but the
net income received increased to Rs.60740 per hectare. In the second rafoon
plant, in spite of higher bunch yield, return was only Rs.84045 /- due to low
price received per bunch. In the whole three years, per hectare total returns
amounted to Rs.286914/-, while total cost was worked at Rs.124668/- and
net income received was Rs.162236/-. The study clearly showed the high

ve
profitability of raising poovan banana legssiseg a high return cost ratio of 2.3:1

in the study.
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During the analysis of profitability of tomato cultivation in
Ahmadnagar district of Maharashtra, Khemnar ef al. (1994) calculated the
cost of cultivation and cost of marketing to find out the net profitability of
the crop on different categories of farms. This study revealed that at the
overall level the per hectare cost of cultivation of tomato was worked out to
be Rs.60379/ha while the cost of marketing was Rs.41949/ha. Thus, total
cost of production and marketing per hectare was equal to Rs.102328/-
generating net return of Rs.26816/ha.

2.2 EXISTING RESOURCE USE PATTERN AND SUGGESTING

OPTIMUM RESOURCES DAILY

Prior to technological breakthrough in Indian agriculture, farming was,
by and large, of subsistence type and the farmers used those inputs which
were mostly available on the farm itself. Today, agriculture requires a lot of
capital investment and needs to be considered as a business proposition for
better returns. The concept of relative profitability from different activities,
has become the most important factor governing the choice of different
products. So, the allocation of scarce farm resources among competing
enterprises needs a careful examination. It was reckoned that farmers could
reach higher levels of efficiency in production even with existing resources
and technology. For optimizing resource use, the linear programming models
have been found to be highly versatile under different farm situation as well

as set of resource constraints.
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Randhawa and Heady (1964) developed a linear programming model
for agricultural planning in India with the objectives of allocating production
of 16 major crops among regions in a manner to maximise food output from
a given collection of resources. The programming results provided for
important allocations of production among the regions. They indicated a
projected gain of 12.5 per cent in total food production from given resources
even when limits were placed on the magnitudes of shifts which could take
place.

Radhakrishnan et al. (1971) conducted a study on optimum resource
allocation for maximising farm income in Coimbatore taluk of Tamilnadu,
using linear programming model for maximizing the income through the
optimum farm plans. The optimal crop size increased the farm income by 5.7
per cent for small farms and 21.1 per cent for large farms. A comparison
between present plan and optimal plan for small and large farms was made
which indicated a substantial increase over present plan in net income,
cropping intensity and labour use. The study revealed that there existed a
great scope for increasing the income of farmers by re-organising the existing
resources with the already available technical know-how. Permanent men
labour and irrigation water were t}-'le major limiting factors which influenced
the cropping plan.

Sankhayan and Sidhu (1974) examined the effect of imposition of self
sufficiency constraints of food grains on the pattern of cultivation of

commercial crops in Punjab by making use of linearing programming
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technique. Nineteen crop activities and five types of constraints were included
in the model. Self sufficiency constraints were imposed on ten crops. The
optimum plans were developed westh sa without self sufficiency constraints.
The study revealed that had the Punjab state followed a policy of self
sufficiency in each of food grains, the production of these foodgrains would
have fallen from 76.90 lakh to 68.27 lakh tonnes.

Making use of linear programming techniques, Manmohan and Johl
(1979) developed normative production plans for three synthetic farm
situations (A,B,C) at improved level of technology with dairying as a
competitive enterprise to crops and estimated the capital and credit
requirements for these plans which were then compared with the capital and
credit requirements under the existing situation. Results of the normative
production plans for situation A, B (rural, without impact of milk plant) and
(rural with impact of milk plant) showed an increase of about 923, 484, 218
per cent of short term capital requirement over the actual base period situation,
respectively. The study highlighted the need of heavy investment for obtaining
the advantage of improved technology particularly with dairy as a competitive
enterprise.

Singh (1978) conducted a study on optimum land use pattern and
resource allocation in growing economy in Punjab in their size and classes
drawn from bullock and tractor operated categories in six farming regions.
Five synthetic farm situations were planned for each region and a linear

programming model for profit maximization was used to find the optimal
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normative solutions. The actual land use pattern during the base period was
found to be suboptimal especially in relatively less developed areas. The
optimum resource use, in additionto increasing farm incomes, was also more
labour intensive. Development efforts were needed to bring about the
necessary adjustments in cropping pattern and creating more employment in
economy. The optimum cropping pattern indicated a trend towards
specialisation which was in conflict with the then common emphasis being
given on diversification. While in another paper, he had reported that return
over variable cost could have increased by 346 per cent over the base period
situation on a typical farm through adoption of the optimal production plans
consisting the combination of croi) livestock and poultry enterprises. A shift
of area from economically less paying crops to economically more paying
crops such as sugarcane, groundnut, mustard and lentil was also reported by
Dahiya (1976). Almost stmilar study was made by Chatterjee (1987) also.
Pandey and Gangwar (1982) reported that appropriately modified forms
of linear programming model having substantial flexibility to take care of
varying situations seemed to be the best tool for deriving optimal production
plans for the individual farm firms as well as for the area/region as a whole.
For this purpose, the preparation of a detailed qualitative and quantitative
inventories of various farm resources and other personal, social, institutional
and market constraints, existing as well as the potential production processes
along with their input output coefficients formed the very first step in

exploring the alternatives and the possibilities for the modernisation of
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agriculture in concerned region. By using the partial budgeting technique,
input output coefficients of various alternative production processes could
be synthesized.

Singh (1989) developed optimal crop and livestock production plan
for Hisar district for 1994-95 and projected for a gradual shift in cropping
pattern in favour of the commercial crops. The relative importance of milch
buffaloes as the main source of milk would further increase on typical mixed
farms. With the increase in commercialisation of agricultural sector, the
demand for crucial inputs like HYV seeds fertilizer, plant protection,
chemicals, fuel, feeds, etc. would necessitate further strengthening of various
infrastructures with respect to i'nput supply system and processing and
marketing of farm products.

In an analysis of interstate disparities and agro-climatic zonal planning
for agricultural development, Gangwar and Pandey (1990) reported that at
microlevel the optimal production plans for various categories of farms need
to be developed in such a way so that these also synchronise with the macro
level optimal plans derived for the district zone/subzone/state, through
suitable linear programming models developed for deriving optimal
production plans.

Using linear programming models, Santhayan and Cheema (1991)
prepared an optimum plan for the farm of a typical Punjab farmer in Ludhiana
district. Detailed budgets on per acre basis for each of crop activities and

necessary details on various activities, constraints and technical coefficients
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were analysed. The optimal farm plans were obtained for the illustrative farm
by restricting the working capital use to that of the actual base period plant
i.e., Rs.41033/- and then by allowing working capital use to the extent that it
was profitable, which amounted to Rs.44347/-.

Singh (1994) examined the prospects of increasing net farm income in
Hazaribagh district of Bihar, on different categories of farms, by use of profit
maximization model of linear programming technique. Two optimal plans
yielding about double and triple net income over the actual base period plan,
were developed to fulfil the objective of getting maximum possible net
income. The study revealed that no additional inputs were required for these
optimal plans, even under best available technology and there existed a large
potential for increasing the net farm income by mere reallocation of existing

resources in the form of optimum crop mix.



METHODOLOGY

To study the economic analysis of cotton wheat rotation vis-a-vis other
crop rotation(s), stratified random sampling technique was used. From whole
of the Haryana having seventeen districts two districts, i.e. Bhiwani and
Hisar, which have the largest number of growers following this rotation were
selected purposively. Depending upon suitability of agro-climatic conditions
and irrigation water availability for this rotation one tehsil from each district
i.e. Bawani Khera from Bhiwani and Fatehabad from Hisar, which are also
highest yielder of this rotation in these two districts were selected.

Selection of tehsils form first stage of sampling. Two villages from

yYahder?
each tehsil were selected/and selection of villages form second stage of

sampling. List of cultivators of these four villages was prepared. Ten per

cent of total farmers were selected for data collection. Selected farmers were
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divided into three categories viz. small, medium and large by cumulative
total method.

Selection of cultivators from these villages form third stage of
sampling.
CLASSIFICATION OF LAND HOLDINGS INTO FARM SIZE GROUPS

A list of farmers from the selected villages along with their operational
holdings was prepared. The operational holdings were classified into small,
medium and large size groups by cumulative total method.
SELECTION OF CULTIVATORS

From each set of two village;s fifty cultivators distributed into different
holding size groups were randomly selected in the sample. Thus from both
the districts 100 cultivators were selected.
DATA COLLECTION

The primary data with regards to land inventory i.e. soil type, cropping
pattern, sources of irrigation, water availability and requirements for different
crops and crop yield etc., labour inventory i.e. family labour available in
man days, wage rates in peak and lean periods etc., capital inventory i.e.
owned and borrowed capital, cash receipts, cash expenses etc. were collected
from selected cultivators.

The secondary data with regard to the prices of agricultural
commodities, prices of insecticides and pesticides from dealers, fertilizers
prices and relevant data from cooperative societies and canal authorities were

collected.
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Synthetic farm situations were developed to represent each farm size
group i.e. small, medium and large.
ANALYTICAL TECHNIQUE

To analyse the data linear programming technique was applied. The

following model was used in the present study.

n
Maximize z = z , e [ § [E— (1)
J=
n .. . . 3 ve
subject to p> : aij Xj2bi(i=1,2,3 ..m) ........ (i1)
J:
n - -
2 aij Xj2bi(G=1,2,3 ..n) ........ (1i1)
=1
Rj Z 0 sassnis (iv)
where

z= returns over operating expenses

¢, = Net returns from one unit of jth real activity.

x; = jth real activityl

a; . Amount of the jth resource required to produce one unit of jth activity;

and

i= available quantity of ith resource
(i) Selection of crop activities

To find out optimum crop rotations under restricted conditions, it was

necessary to consider all the crops which the cultivators had already tried or



grown in the area and a few new crops which can be easily grown. Instead
of taking individual crop as a separate activity, crop rotations were taken as
the real activities. Milch cattle have not been considered as a separate activity
for profit maximization of the farmers but have been considered as an essential
requirement for the farmer's family.

(ii) Input output coefficients

Input output coefficients for the crop rotations at existihg level of
technology were developed for each synthetic farm situation by taking the
average quantity of various production inputs used and output obtained from
the farm business data collected f‘rom the sample farmers for the year 1995-
96. From these data for the individual crops, the input output coefficients
for the major crop rotations being followed in the area were derived.

To derive input-output coefficients for the crop production processes
grown under the improved technology, the relevant data were collected from
experiment stations and the National demonstrations plots conducted in
Bhiwani and Hisar districts by experts of farm advisory services of HAU,
Hisar. Since there exists a considerable gap between production levels
obtained from research/demonstration plots under the expert guidance and
farmer's field, the yield coefficients at improved level of technology were

suitably adjusted in consultation with crop scientists and concerned specialists

working in the area.
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(iii) Resource and other restrictions

The most limiting resourcés in crop production were land irrigation
and capital. Labour in general is not so much of restrictive resource. Though,
on medium and large size farms labour turned out a restrictive resource
specially in peak periods.
(a) Land

The various land restrictions are given below:

1) The restriction of minimum green fodder for animals on the farm.

ii)  The restriction of maximum area under certain processes to avoid

risk and uncertainty and stabilization of income.

iv) Restriction on area owned plus/minus rented in/out.
(i) Restriction of minimum fodder

Jowar barseem rotation was one of the most important fodder crop
rotations in the area for supplying green fodder to milch cattle. However,
the dry fodder can be supplied from wheat bhusa bajra karbi and other crops.
Under such circumstances the minimum fodder requirement, which the farmer
should provide for his livestock must be taken into consideration on the basis
of milch cattle maintained by the farmers, the requirement of green fodder
was worked out. Minimum area was computed for each size group.
if)  Restriction of minimum food requirement

In the study area, bajra and wheat are consumed throughout the year.

Thus the restriction of area under food crops has been used. The minimum
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requirements were computed on the basis of average family size on different
size groups. |
jiii) Maximum area restriction

Because of the highest per hectare net returns, same rotations may not
allow other activities to enter into the process. Hence, the maximum area
restriction was imposed on this activity.
iv) Restriction on area owned plus/minus rented in/out

The actual operational holdings in each size group were considered as
land restrictions.
(b) Irrigation

Irrigation restrictions were according to months when irrigation water
was the real restriction for increasing farm output/income. In summer and
rainy reasons, irrigation requirement was not too high and water was required
mainly for cotton and paddy in submersible land. On the basis of the
availability and requirement of irrigation water as crucial input in all the
important crops on different farm situations, irrigation restrictions were
divided into six time periods of one month each. The irrigation restrictions
in critical periods were measured in hectare centimetres. The periods were
October, November, December, January, February, March and May.
(¢) Capital

The existing capital availability include the farmer's own capital out
of his saving and any other source of income during the year under study.

Since the capital was onc of the most limiting resource in crop production in
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the area. The capital borrowing activity was also introduced at 12 per cent
rate of interest per annum on a]l. the synthetic farm situations at both the
levels of technology. This was due to the fact that the activities entered in
the model were annual crop rotations and as such capital requirements were
worked out on the basis of annual requirements of each crop rotation on each
size group keeping in view the input requirements of each activity at the
existing and improved level of technology.
(d) Other restriction
(i) Human labour

Labour was not a very important restriction on small farms. However,
in case of medium and large size groups, the labour shortage was felt in peak
work load periods. A total of family, permanentl% and hired labour were
considered as labour restriction in man-days. The labour restriction in man
days were considered in this study for the period of October, November, mid
March to mid April and mid April to mid May.

The labour hiring activity was also introduced in the model to derive
the optimal plans at both the levels of technology at current wage rate on

medium and large farms for peak periods.



RESULTS AND DISCUSSION

The distribution pattern of land on different size of farms is shown in
Table 4.1. Table shows that land available for cultivation to small, medium
and large farmers was 2.62 ha, 5.29 ha and 8.67 ha, respectively. Entire
operational holding on each of the three holding size group was irrigated.

Table 4.1: Distribution of land under different farm situations

(in ha)
Particulars Small Medium Large
Land irrigated 2.62 15.29 8.67

Land unirrigated - - -

Total operational holding 2.62 5.29 8.67
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Availability and existing water use pattern on sample farms is given

in Table 4.2. Availability of irrigation water ranged from 18 to 24 ha/cm on
small farms, 32 ha/cm to 44 ha/cm on medium farms and 48 ha/cm to 68 ha/
cm on large farms. Availability of irrigation was highest in month of October
on all the farm situations partly due to the concern of government to ensure
sufficient irrigation water through canals to ensure timely sowing of Rabi
crops and partly due to low evaporation and percolation losses. Table shows
under utilization at available irrigation water indicating mismanagement of
this scarce resource. Utilization was less than availability in December and
January on small farms, in January and February on medium farms and in
October, January and March on large farms. This may be on account of poor

land use planning at the part of the farmers.

Table 4.2: Availability and existing water use pattern in critical months
on different sized farms

(in ha c.m.)

Small farmers Medium farmers Large farmers

Months Availability Utilized Availability Utilized Availability Utilized

October 24 24 44 44 68 66
November 22 22 36 36 54 54
December 20 19 32 32 48. 48
January 20 19 36 34 54 52
February 18 18 32 30 48 48
March 22 21 36 36 54 o ¥

May 23 23 38 40 54 54
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Table 4.3 reveals that cotton-wheat and sugarcane were the major crops
grown by farmers of various category. Table shows that crop rotations for
small and medium farmers was same. Crop rotations of large farmers indicate
that farmers of this category practised more diversified agriculture. Large
farmers raised arhar-wheat, maize-jai, bajra-barley and okra-wheat rotations
which were not%y small and medium farmers. Extensive diversification
by large farmers was due to their access to more developed technology in
comparison to small and medium farmers and their concern to fulfil the family,
labour and livestock requirements.

The availability of farm labour on various size groups are indicated in
Table 4.4. Table shows that family labour was the major source of labour
supply on medium farms as compared to small and large farms. It was least
on the large farms.On the other hand, hired labour engaged was the lowest
on small farms and highest on large farms. The man land ratio was higher on
large farms as compared to small and medium farms. When compared to
operations holding, for 2.62 ha of land, 2.92 workers were available on the
small farms whereas, for 5.29 ha of land 4.00 workers were available on
medium farms and for 8.67 ha of land 4.13 workers were available on large
farms. In other words, 0.89 ha, 1.32 ha and 2.09 ha area were available per
worker on small, medium and large groups, respectively. This shows that

labour on small farms was not fully employed.
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Table 4.4: Lobour reconrce araliohic 08 »artome 10! o siae & wipe

Fammly Avaeg

Boae loa o Ares po
o Lt hora Lo S ek Lpaw.
svailabie 1 i b days brid irg o LY
i vy da mandsys dey  day (ha} Clat}
Smati 192 100 29 a2 ey
Medium 2138 162 4 00 32 t 3
Large 1.52 2 of 413 b ot 20w

Tabie 4.5 refloct sverage cont of cultivalion of vonon whest riistion
Vis-a-vis sugarcane snd Arhar whest rotations 1able reflacts that ferttirm
cost comstitute major portion of venisbie vosts 1 all the threr rotationa bt
1w case of cotton-whes! ration the caponsss incurred on controlling weeds
and wmeect peets wore marimum. which was Re 3068 But 10 Lear of Arhae
whes! rotstion it was 8ol 00 poroeptible Total cost was more w cese of
sugsrcene (Rs 1268 04) fellewad by cotton whest (Ra 26Kk £0) and Arhar
wheet (Rs.25324 79) Groes returne were aleo of thr same order vir sugsnane

(Rs V9440), cotton. whee! (Rs 38674} and arhar whes! (R JMM4) But o



] )

Table 4.3t Average cost of cultivation per bectare of coltoa wheat

reisties vis-a-vis campeiing retations | 199997

:. Cotwas - vhest bugatuane Arhel vhest
Av gty Value Avgey Valws Av gty ;:;
Ne) (Rs) (Ne) (Rs) (Ne )} (Rs)
1. Preparatory tllage 72 1800 e 137 82 1740
2 Presowiag itvigsties 180 o T
3. Rudgang 0 4 »
4 Seed (kg) 115201083 10827 G$7%0° 000 1281083 (i0s 10
S Sowmmg o0
6 FYMican laed) 131 ™ i® 250 i) ™
7. Ferulizers (kg)
s) DAP 229 1067 .50 150 1244 12¢ 1097 %
») Ures 150 1162 00 250 e 193 47,50
¢} Zinc suiphate 49 49 00 { 24 Je 0
4) Total fert mvestment 078 50 2078 1708 90
8 Use of fertaliners o4 00 3200 32 00
? Iimmigation(s) 7% 00 740 08 U
10 Hoeing/wesding 3088 80 1080 00 $86 08
Il Harvesting 18%0 00 1620 60 1640 90
12 Threshing ' winnowing 1430 00 1980 00
13 Interest on working capital 1032 .90 1199 34 (VIR
14 Mansgement capenses 147$ 00 j6%e 20 1202 ¥
18 Risk factor 1478 60 165¢ 20 1302 4%
16. 1 rensportiation cipeases s2¢ .1¢ iz » 503 .20
17 Rents) value of land 9750 08 9750 00 97%0 00
18 Tota! comt 29008 80 J1288 00 29824 19
19 Producuiona (s qUis)
(a) Mamn product (C) 108 1999000 2132 99440 90 121 14320 O
(%) Main proudct (W) 348 1)%44 00 340 1J10a 00
(¢} Byproduct
Wheat 380 475080 300 4%00 00
Arhas o,
20 Gross returns 18474 00 iv4A8 DG 15004 ¥0
21 Net returns 0663 20 8152 00 799 21

*Saugsrcane (8 quintais)

—_—
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reture was more is casce of cottos- wheat (Rs 9645 20) foliowsd by sugarcane
(Rs 8132) and arhas-wheat (Rs 7539 .21).

Table 4.6 indicates the level of availablic resourcos of land, humas
(sbour avaiiabic 18 posk moaths. imgation svaslabiisty s cruical uMgatiea
months, working capital minimum arcs under foddet, minimum sres under
cereals for family requiremcats sad maximum arcs under musterd

Takiag the above facts 18 view and with the availabie resources ot
existing level, an atticmpt has beca made 10 opimise the resource wac and
maximisc the net returns on different farms under the following sub head
(1) existing and optimum crop rotations (1i) Ned returns from existing and
optimum plans.

Table 4.7 shows that with the optimal sliocetson of resources af caisting
snd improved level of tochaology, coatiderable changes might be tahen 19
crop rotation. {1 further indicates that with the rational use of scarce resourcss
system of farming becomes more spocislised A fier permitting labour hinag
and capital borrowing resources, 1t has boen craminod whether or aot the
increased availability of labour snd capital resources would have any
significant impact 1a the optimal crop rotstions Table wmdicates thet with
CXISLING ICIOUTCE restnNClions, Crop rotations 8t enisting and improved level
of technology remains the same. But chaage 12 allocated land was obeerved
st improved level of techunology Arce under cotion-whest rotation decreased
at improved level of technology, but ares uader fallow-mustard rotstion
1acressed from 0.634 ha 90 0. 824 hs.



Table 4.6: Level of resonrce restrictions o8 4iflercat farm sitaatieons a0
existiag level of iechnoalegy

Sonal) Modius Large
| Land (ha) 2.62 $29 XY
2. Operational holding (hs) 2.62 $.29 e
3 Humas labour availabic ia

peak moaths (mas hrs)
1) Mid March - Mid Apnl 360 40 720
i) Mid April - Mid May &0 o410 720
i) October o0 Sl 720
iv) Novomber 360 720 Sl
4. Imgstion svalability a

critical months (ha cm)
i) October 24 &4 el
1) November 22 &0 54
111) Decomber 20 32 4t
1v) January 20 1 54
v) February 18 32 48
vi) March 22 ie 4
vis) May 23 38 sS4
S Working capital

Availabilty per anoum (Rs ) 26400 48640 72920
6. Minimum ares under fodder(hs) 010 01S 03
7. Minimum ares under coreal 020 0 &0 080

for fammily requiroment(hs)
8. Maximum arcs under muntard(hs) 0 & 0.8 it 00

< s i A VS — - —— L —n



Toble 4.7: Optimem and cristing crop retations with existing resenrce restrictions sad relared
reseurce restrictions om small farms

(sa ha)
Croprowstions  Enstingcrop  Optimem crop rotstioa with ~~ Optimem crop rotshion with
rotalions e1Isting resource restnctions relaxed resowrve restnchons
Existing level Improved lgvel Existing level Improved level

— — - caar o s o G

of sechmology of techmology of wchaology of techaology

Cotion- Whest 1 000(38 16) | 649 1 49 1393 1373
Jow st -Barseem 0100 (3 89) 0100 0.100 0100 0 100
Bagra- Wheet 0 300 0.2% 0 200 0 200 e 200
Bere-Gram o N0 . - @148 oM
Segart ene 0410 ‘ . o ® sas
Follow Mustard 0 200 LAY 0824 .

Jow o2 -Gramm ¢ 300 .



Bayra-gram and sugarcane rotations setored ss aes orep actis e » 1th
relcpped resource restrictions st both level of techaology . (aliow -mustard
rolatios was campicicly repleced with reicpand rosourve restnotons Aree
under cotioa wheatl and bayre: gram rotations iacroased

Table 4 § revoals that crop rotstion u both ievels of techaolagy with
CRISURG NEsOUrOss NOSNCUORL 16 Wmore of loss same 1t con be soon from wbie
that arcs under jowas-berscom, bajra- wheat rotstions 18 same 3t both level of
technology But s shufl 1a arcs uadev faliow -musiard, faliow gram and cotios
wheat s appreciable Area uadesr fallow-gram graia and fallow mustard
rolations decreasod coasidorsbly but arce wader coflos - wheal rotation marr
than doubled st improved level of wechaology thoreby , allowing the uec of
irrigstion water and land more judicionsly But sugarcanc was completcly
replaced 8t improved level of tochaology with erisling rescuroe restncuons

But whes labour hiring ssd capital borrowing sctivities ste
iacorporsted arhar-whest and bajra-gram rotstions onierad as mew crop
activities af existing level of tochaology but fallow mustard, sugarcanc were
compietcly replaced st this ievel of nchaoiogy Ares undor jower -borsecm
and bajrs-whost rotstioss remaincd same st both the levels of techaoiog
Fallow-gram and bajrs-gram rotations were completely replaced w fovou
of sugarcanc and okrs-wheet rotstions With relsred resource restnctions
area under cotion whes! rotations remained searty 8t the satne level but arcs

under arhar- whes! rotstions 1acreased indicating shufl towards more peying

crops



Tabie 4.8: Optimem sad existing crop retatieas with exlsting resource restrictions and relsted
reseurce restrictions oa medism farms

Crop rotations Msumu crop |

(1m ha)

-

) Optimum crop rotstion with

Opu.aauwmu;o e

rotatioas exi1sling resowrce restnictions relaxed resource restrictions

Existing level Improved level Existing level Improved jevel
of technology of techmology of technology of technology

Jower-Barseem 0 200 0150 015 0150 e150

Bayrs- Wheat 0 480 0 400 0 400 0 400 ¢ 400

Fallow -Mesterd 0 600 1141 0 7% .

Sugarcane 0 $40 133 . . 0 9}

Fatlow -Gram . 1.002 028) 062)

Cotten- Wheet 1 400 1082 1677 1 %00 2622

Arher - Wheet o9 12

Begre-Gram o170 - @ 200

Mrs- whewt - - ® )04

oo oo 0 740 -



Tabie 4.9: Optimum and eristiag crep rotatiens with existing reseunrce restrictions snd reisxed

researce restrictions on large form

Crop rotations Existing crop - Optishum crop rotation with Optimum crop rotsbhon with
rotstions existing resource restrichons relaxed resverce restrictions

Existing Jevel I-pt;wul level a:u:n; kvcl‘ llpl'.w:;;{c;d
of techmology of techmology of technology of technology

Jowesr-Barveem 0 400 0.300 0300 0 300 0 300

Bayre- Whest 1 090 0.800 0 500 0 500 0 900

Fallow -Mestard 0 300 . . .

Faliow -Grem - 3 e3) 0 86} . -

C otton- Whest 1 400 1.1%9 1557 3 00 2217

Segarcame 1 y%0 2.738 1944 1 700 1928

Mesre- oy 0.)00 103)

Bara-Bartey 043 129

Ok re- whest 9 )0 ¢ 51

Arher - Wheet o 00 . 19%)

Jow ot -Cram o 709

(1 ha)
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Tabic 4.9 shows 3 considerable change 18 ares from eatving level of
techaology to improved level of techaciogy It can be soon from the tabic
that arca uader jowar-borsocm remained same ol both level of techaology
but area under bajre- wheat rotatioa decressed from 0. 800 he 8o @ 300 ha
Table further shows tha! except cottos wheat rotstion, arcs under sl other
docreased comsiderably st \mproved level of techaology Bel whea labow
hinnag and capital borrowing acuvitsos are 1ncorporaiod, laad « fully stilised
st both level of techaology Ares uader jowar-bevsecm snd bayrs-whest
rotat:ons remained same st both level of technology Arce uader cottos wheat
rotation decreased from 3.600 ha 10 2.217 ha st 1mproved level of wechnolagy .
but ares umder sugarcane increased from | 700 ks ot exiting level of
tochnology to 1.928 ha at improved level of wochaology Maeize-ja1 and bayrs-
bariey rotations were compieicly replaced at improved level of tochaology
Okra-wheat snd arhar wheat rotations estered as sew crop activities Ares

under arhar-wheat 1acroased 10 2.41 ha ot improved level of tachnology



SUMMARY AND CONCLUSION

1t 1s noodicus (o emphasize the importance of crop rotstions, partsculerty
i agrniculture dominsied state like Haryana Aflor grees revolution, tarmen
are practising and judgiag the reliabiiity of differomt rowstsons Dunag thes
process cotion-whes! rotation has emerged as majol crop rotstson It ts one
of the most important rotations 1a Southorn and Westers Haryeana Wide scale
rassing of this rotation has seccssitsted o conduct sa cxponmental study on
this rotation 10 judge 1ts profitability and competence ta compansos o other
rotstsons. So the prosest stady was uadectaken with the following specifc
objoctives:
i Economic analysis of cottoa-wheat rotstion vis-3-vis other crop
rolations .
2. To study the cxishing resource use patien

3. To suggest OPLINEI MEsOWOe 888
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To draw » reproscatstive wample of farmon, tove distncts. Bhiw ase
and Nisar wore seleciod, dopoading upos ares under this rotstron, setl type
inicasity of wand duses snd croppiag patters Owe tohsil hoving merimum
arca under thus rotlatioa were sclecied purposively Twe villages from ssch
tohsil were seloctod randomly List of culuvatars of these villagen sleag
with their operastioasl boldiags was propared and class:fied tato smal! medeun
and s large s1ze groups Fifty tarmons trom each whai! of differont sine groups
were selectod randomly 1a the sample Thus, 18 all 100 cxitivaton were
included 1n the sampic from two distncts The primary dats with regards %o
land, labour sad capital avaiiability, croppiag pattern, source and sumber of
imgatoa, cash reccipts and cash capenses weore colleciad from the sslected
farmers. The secondary dats with respect (o prices of agricultural
commoditics, insecticides, foertilizers snd imgstion trom concernod agend i
were siso coliected {or the yoar 1996-97

Syathetic farm situations weore devolopod 0 represent cach farm mae
group. Liscar programming techaigue was used for the systhotc farm
situations st cnisting and improved levels of tachaclogy uader the freme work
of existing resources as well as the relaned capital and lsbour cosstraiats

There existod consrderabic vanation i cont of cultivetion, gross end
net returas duriag the yoar on all the size groups Gress returs was more
case Of sugarcane but Bet returns was W@Ore 10 CoMon- whest rotstion Net
return was lowest 18 case of arhar - whest rotstion Eristiag svailsbie ungation

4
watcry remained undervtiiized mamly 18 monthe Docembor, January and March



on small farms, January and Fobrusry o medium farme, Ocwbet, January
Mﬂmuwwmélj:dum-mcum-umnmnd
the 8120 groups

When captial and lsbowr mstnctions were relased, the availabls \and
was relatively betier allocaied uade: the apuumal plans ot mpreved tovel of
techaoclogy as compeared 10 the piass 8! sarsting lovel of tachaclegy o8 smell,
modium and large farms However, the sliocetion of lend wes simont agually
efViciont even ot existing level of tochnology in case of all farms

Thms, the necessary sieps should be takoa by the financial agonc oo o
release the capital constraists {aced by the (armers particuiorty threugh
Irtberalization of the credit faciittias This weuid help o lat 10 adoption of the
improved wwchaology which might sitimaiely ressit wmte betier and mere
productive use of the load for increanag farm eceme

The cropping pstiern uader the existing level of ressurce suppiies
would more towards specisined farmeng 0 eptimem plens ot cristing level
of techaology and éecressed of imgroved lsvel of tochnolegy oo smsll.
modium and large farms Thes shows that mere captal 8 requered to mgrove
the cropping petiers of the sres

AfNer the relasstron of capetsl snd isbeur restncaens, sgacficent shefin
1 the crop rutations 18 fuvear of mere peywng creps ke arber-ohast. shre
wheat, jowss-gram. was shesrved



’

CONCLUSION

The followiag conclusion may be draws from the study

Utlizatson of water was foss than avalabiisty 18 one of fwe orvtica!
moaths oa all the size groups reflocuiag poor managemont of this scarce
rosource Ie cxI1BUAG cTopping syslem, the area undet cotlon: whes! rolaties
was comparatively more thas the arca undey other rotst:ons 1a the same way,
it was most sought sfier rotation afier opimization st both exwting as well
as improved level of tochaology Net returas obtsined from this rowstsos were
comparstively more thas other crop rotations Although gross returms were
more 18 case of sugarcanc bul capeases also incressed proporticasicl)

Study also revesled that numbet of rowations ';lby farmen
increased as farms size increased. Study suggesiod hat 1 apiie of capital and
labour 1nteasive rotation was most beacficial snd could do » lot 1o decrosse
watcr table parucularly 1a the arcas where high wator tsbic was becoming »

problem.
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APPRNDMA §

DEPARTMENT OF AGRICULTURAL BC ONOMIC &

TOPIC. Ecosomic asalysis of cotton wheat rotsties i Heryens

1.  Name of Respoadoat
t) Father's Name

1) Name of village
) Block
1v) Distance of village from the tows  kms
2  Persons! and Family information
t) Total family members of the famuly
1) Number of non-workers 18 the famly
ttt) Age of respondeats (years)
iv) Educational status Ilinternte Tnerate
If Interste - Middle/Matnc 1niermediate /Graduste
3.  lLend laventory

PR A o e o« 48 e A * % N S o G L e ————r e =

Ares 12 acres Renwai value
imgatod Usimgsted Total of laad (Rs )
i) lLaad
n) Land icased 1a
) Lasad leased out
iv) Operations! boiding

o PP & - > B e T “I U S .

4 Labowr

t)  Availabihity of labour oa farm
t1) Family labour {days)

1i) Permasent labour (days)

1v) Total cansal labowr ared (days)



v) (8) Wage rete of pormancat labows if an) (Rs)
(b) Do you feel shortage of labour Yoa'Ne
if you. specify the perod

vi) What i1s wage rate 18 your viilage ¥

8} Norma! penod Male (Rs )
Female (Ra)
b) Peak penod i Malc (Rs))
Fomale (Ra)

$. Sowrce of imgatica Tubeweil / Conal
If tubewell . Power opersted / Laginc oporsted

i) Cost of cans! (Ra ) Ies

u) Cost of imgstion
8) Powet apersted (Rs))
b) Eagioc opersted (Rs )

1) Toual irngatica water
avaslable (ha cm)

6. Sowurce of income
a) Agniculture and livestock

®) Service
¢) Others

rr?



7. ) Capual 1o hand (Rs )
#) Capetal 1o Ranh (R3)
i) Captisl available for  (3) Khant orups (R )
() Radu crape (Rs )
7. Cropping patters

T PP RO X .

Crop Khan{ Crep Eples
Ares Yield Remarts Ares Ywld
1) Cotios Whoat
2) byn Barie)
3) Jowar Grem
4) Guar Loats!
$) Arhar Tans
&) Mung Mustasd
7) Mosh Vegotabics
$) Ured Boroem
9) Llobis Others
10) T
11) Others
Total cropped sres

7. 1) What are your normal crop rotstions ?
a8)
b)
¢)
d)
)

Eosaart e



Ded you practise the followniag

1} ister cropping Yeu'No
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