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Agriculture plays a significant role in the social and economic development of a country.
To get optimum farm outputs; decisions such as crop allocation, crop combinations,
operational activities performed for crop production are very crucial. All these factors are
needed to optimize in each growing season. Proper farm planning and resource allocation
play a significant role in optimizing farm revenues. Thus, the study is carried out to
analyze the cropping pattern in different districts of Rajasthan. The survey is conducted,
to get an insight about the difficulties faced by the growers in each season. It is observed
that the farmers in a region often practice crop rotation to enhance the farm output. The
Linear programming approach is an effective tool to determine optimal crop

combinations and feasibility of decision variables. Thus, a Linear Programming approach
is used to determine the solution of the proposed farm model. The results of the
mathematical model formulated show an increase in farm output by adopting optimized
cropping pattern. The proposed model provides an alternative so as to maximize farm
revenues. LINGO 18.0 Software is used to analyze the result of Linear Programming
Model. To establish the crop preference WSM is applied to the model.

1. INTRODUCTION

The availability of resources in a region plays an important
role in farm management. Type of crop cultivated, the quantity
of crop, crop allocation, crop variety, and crop combinations

are the decisions needed to be optimized in the growing season.

To analyze the crop allocation & management alternatives a
mathematical model is proposed. Farm planning and
management are related to many controllable and
uncontrollable factors. To get an insight into these farm
parameters Mohamed et al. [1] formulated a crop-mix farm
model for a multi-period time horizon. The Linear
Programming approach is applied to determine the feasibility
of decision variables.

In growing season farmers need to allocate their fields under
a different variety of crops depending on previous seasons,
crop yield and market price. In addition to this, they have to
predict the crop production of the coming season too. Such a
decision is quite challenging and critical. However, to support
the farmers and to allocate the resource optimally decision
support model is formulated by Dury et al. [2]. The model is
based on two concepts; crop allocation and crop rotation
decision. Crop planning and their allocation are the
cornerstone decision of crop management system. Such
decisions focus all the complexities involved in a system and
alternatives available at the farm level because of their
involvement at different stages of crop production.

Thus, crop planning indeed one of the most crucial stages in
crop production and has a considerable effect on farm
revenues. A crop plan model must provide interaction among
all the farm parameters hereby, satisfying all the conflicting
objectives. Most of the models that deal with crop plan
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selections represented through the choice of crop plan or
involve crop rotation as a concept.

An integrated farm model is formulated by Nevo et al. [3]
with the aim to maximize the farm revenue. It is difficult to
achieve the feasible region of such decision variables due to a
large number of parameters involved and their complex inter-
relationships or interactions with each other. In farming
system crop plan decisions are quite crucial. Thus, a
knowledge-based approach is adopted to formulate an
integrated farm system. Such an integrated farm scenario
provides an insight to determine the redundancy of the
parameters such that it gets altered based on the accessibility
and availability of resources in a region.

Along with these parameters, the agriculture sector is
affected by varying climatic conditions and scarce availability
of water resources too. A study had been carried out by
Bullock [4] to determine the effect of adopting crop rotation.
It is observed that even a short- rotations such as maize-
soybeans will provide a rotational effect and will influence
crop productivity. The study concludes that most of the time
crop yield is more when cultivated in rotation as compared to
that when cultivated as a continuous crop in a season.

Availability of water resources is another major issue of
concern especially in arid regions, namely Rajasthan. State
being owning a land of 342,239 square kilometers, but still
only 52.22% (179.03 lakh hectares) of land is cultivated as per
the reports of RAJRAS [5]. Figure 1 indicates the land
distribution in Rajasthan. More than half of the land in
Rajasthan is under cultivation indicating that the state is
agrarian and supports a diversified variety of crops. Highly
cultivated districts in the state includes: Alwar, Jaipur,
Bharatpur, Tonk, Churu, Jalore, Jhunjhunu, Sikar, Nagaur,
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Ganganagar and Hanumangarh.
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Figure 1. Land use pattern in Rajasthan (2019)

However, Jaipur being one of the districts with diversified
agriculture, a case study is discussed with the aim to analyze
the cropping pattern practiced by the farmers. A model
proposed to optimize the farm revenues suggests that some
rotations in the cropping pattern will support the framers to
increase the revenues. Hence, an emphasis is being laid in
allocation of irrigation water resources.

Optimizing an irrigation network and allocating available
water resources and arable land are two most important
parameters in farm management. The allocation of water
resources is quite predictive as it depends on the water
requirement of the cultivated crop. Thus, Sabouni & Mardani
[6] proposed a model with the aim to maximize total farm
profits by optimally allocating available water resources over
a planning horizon. Results show that a Linear Programming
approach is an effective tool for channelizing irrigation in
fields. Dai & Li [7] proposed a multistage irrigation water
allocation model to resolve the uncertainties involved.
Fluctuating availability of water resources and demand,
variation in crop yield and economic profits accompanied by
the change in the irrigation pattern often challenge the
decision-makers in each growing season. These issues become
more complex due to an increase in food demand and a
reduction in the accessibility of resources. Thus, multistage
Stochastic Programming is used to tackle the convexity of
decision variables. However, such an approach makes the
scenario more practical as it includes the probabilistic
approach too.

Such a mathematical model provides support to growers to
choose a crop depending on the available resources. Moreover,
by determining the solution optimality it becomes easier for
the policymakers as well as for the growers to allocate the field
in an efficient and effective way.

Rajasthan being an agrarian state supports 80% of the
population. The sector contributes 22.5% of the state’s GDP.
About 20 million hectares of land are under cultivation, but,
due to inadequate availability of water, only 20% of total
arable land is irrigated. Rajasthan is known for its dry
topography and irregular pattern of rainfall. The majority of
crops cultivated in Rajasthan are rain-fed. The crops in a
region are categorized based on two factors: Crop Water
Requirement per hectare and Value of Output derived per
hectare. The market demand also influences the decision of
crop combinations cultivated by the farmers.

Rajasthan being arid region is majorly affected by the
inadequate availability of water resources for irrigating the
fields. Most of the crops cultivated in a region are rain-fed.
Farmers in Rabi season cultivate the combination of crops that
compete with each other in terms of water.

Commonly practiced combinations in a region include:
wheat+mustard, wheat+peas, wheat+ mustard+gram. Some
regions of the state support maize and sesame as a sole crop in
a season. To support the family and to increase the revenue
some of the farmers cultivate vegetables too to enhance their
revenues. Some of the crops cultivated were: aukra, tomato,
onion, chilies, cucumber, brinjal, bitter gourd, bottle gourd,
carrot, radish, and fenugreek.

Throughout the growing season, farmers need to allocate
their resources to produce the desired quantity of crops.
Rajasthan climatic conditions support the growth of two
seasonal crops. One is Kharif and another is Rabi. Kharif crops
are the crops grown in June and July and harvested in
September and October. The crops of this season depend on
rains to fulfill their water requirement whereas the crops
grown in Rabi season depend mainly on groundwater for
irrigation. The cultivated time period for these crops in
October and November and harvested in March and April.
The crops cultivated in this season include Barley, Wheat,
Gram, Pulses and Oil Seeds. Rajasthan is the largest producer
of rapeseed & mustard.

In Rajasthan due to inadequate availability of water
resources, farmers left their land fallow in Kharif season.
Whereas, some districts with sufficient water prefer to
cultivate vegetables during this period.
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Figure 2. Optimization process

The crop combination allocated for cultivation plays a
crucial role in deciding the farm’s output. Two farms with
different crop combinations were investigated in the Jaipur
district of Rajasthan. A comparative analysis is carried out to



evaluate the optimal crop combinations for the farms of
Rajasthan. Thus, a mathematical model is developed by using
the Linear Programming approach to enable the decision-
makers to allocate the farm resources optimally. Figure 2
illustrates the optimization process to optimize the farm
revenues.

2. LITERATURE REVIEW

Due to the complexity of the sector most of the researchers,
use a Linear Programming approach to determine the solution
feasibility. The simplex algorithm developed by Dantzig, to
solve a Linear Programming optimization problem. Linear
Programming starts with a primal feasible basis and uses pivot
operations to maintain the feasibility of the basis and
determine the value of the objective function.

Pap [8] developed a Linear Programming model of an
agricultural farm to maximize the total gross margin by
adopting crop rotation policy. The results of the study reveal
that the farm revenues have shown an increase than that of the
traditional crop practices.

With the increase in food demand and technological
advancement in the sector, researchers are not only focusing
on more crop yield but also sustainable growth. Boyabatl et
al. [9] proposed a dynamic model to allocate farmland under
the multiple crops. Since farmers face uncertainties involved
in farm revenues thus, a model is developed to consider a crop
decision under revenue uncertainty. As per the researchers,
knowledge, this is the only literature reviewed so far that
considers crop rotation profits along with uncertainty. Farm
management under limited water and land resources are one of
the crucial aspects of the agriculture sector.

Generally, crop pattern adopted for cultivation is based on
the availability of arable land. Thus, growers need to adopt the
crop pattern that will maximize the crop yield. Rani & Rao
[10] proposed three approaches based on the availability of
water resources. First one formulated a model under adequate
availability of water resources, the second model is based on
the crop allocation in case of the availability of a limited
supply of water. However, in this case, the allocation of the
crop is pre-decided. Furthermore, in such a scheme water
needs to be optimally distributed among all the cultivated
crops to maximize the profits. The last model deals with the
allocation of water resources under limited availability of
water resources in which crop patterns and combinations can
opt freely. It can be concluded that the model deals with both
water and land resources simultaneously. Thus, a multi-
objective Linear Programming model is proposed to maximize
the revenues and minimize the input cost. The result of the
model indicates that the optimization technique will
significantly improve the farmer's profit by optimally
allocating land and water resources.

Traditionally, irrigation is based on cropping scenarios to
maximize farm revenues by optimizing the pattern of
irrigation. Thus, some of the researchers felt that the multi-
criterion approach is the best tool to optimize farm resources.
This is because of the multi-objective programming deals with
more than one objective simultaneously, hence providing a
trade-off among the solutions obtained. A model is formulated
by Tsakiris & Spiliotis [11] to optimize farm revenues by
optimizing the irrigation pattern using a multi-objective
approach. To optimize the available resources the basis for
classification is kept the same throughout the formulation.
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Moreover, the net farm benefit was included as one of the
model constraints rather than making it a part of the objective
function. Well, the defined methodology is followed to
construct a model. With the increase in production to feed the
growing population the need for proper management of
warehouses and inventories has been evolved.

Sarker & Quaddus [12] develop a mathematical model to
evaluate the feasibility of a region by using a multi-objective
approach. The paper provides an insight into how a multi-
objective approach can be used for optimizing farm resources.
Crop planning is, generally, evaluated as a single-objective
problem to maximize the farm revenues and minimize
cultivation cost by listing constraints.

To examine the benefit of sensory technologies numerical
analysis is conducted by Li & Wang [13] under different farm
operational activities. The research findings reveal that data-
driven by sensor networks predict the remaining shelf-life of
the product. Some other important parameters of the Agri-
supply chain are food quality, food safety, and sustainability.
Hence, the management of food distribution is focused on the
researchers both in practice and literature. Small farmers often
face a problem of resource allocation due to the inappropriate
availability of capital. Thus, Majeke et al. [14] proposed a
model to maximize farm profit for a set of constraints that
limits the model. Farmers in a region often use trial and error
methods to improve crop productivity. Thus, a comparative
analysis of traditional and optimized cropping pattern is
carried out. The results of the study provide an alternative for
growers to increase farm revenues.

Visagie & Ghebretsadik [15] proposed a mathematical
model to study the impact of having an alternate crop rotation
to decision planning and integrated crop-livestock scenario.
The farm activity is compacted with different crops and
livestock management. The constraints faced by the farmers
include crop allocation, size of livestock, the quantity of yield
to sell in market mechanized cost and other operational farm
activities. The result indicates that in determining an optimal
plan, an integrated crop-livestock scenario plays a significant
role. Crop rotation pattern is sensitive to risk and involvement
of such parameter in formulation affects land allocation and
production level of husbandry. However, it is concluded that
crop rotation is one of the crucial parameters that if panned
precisely will increase the farm revenues.

Since farm management is important from both economic
and social points of view, thus there is a need to optimize the
farm resources efficiently. With population growth, there is a
demand for more crop production. One way to increase the
crop yield is to increase the area under cultivation and another
is to increase the crop productivity per hectare. As a result, of
efficiently allocating the resources to increase crop yield Sofi
et al. [16] used a Linear Programming approach for allocating
a combination of five crops.

Due to the growing demand for water for both sufficient and
satisfied quantity, the need for water allocation in farms has
emerged. The majority of available water is used by the
agriculture sector for irrigation. Thus, to improve the benefit
and for the sustainability of resources, it is important to
allocate the water resources sustainably. A multi-objective
water allocation model is proposed by Li & Guo [17]. To
validate the model, it is applied to Minqin’s irrigation areas,
Gansu Province, China. The objective of the model is to
optimize the economic, social and ecological benefits of a
region. Thus, different water types (groundwater and surface
water) were considered for irrigating the fields. The result



indicates that the model provides a sustainable approach to
allocate water resources in water-deficient regions and thus
provides an alternative to allocate the resource.

Thus, a mathematical model crop cultivated in different
districts of Rajasthan were studied. From the literature
reviewed, it is analysed that none of the studies is being
conducted that will analyse the cropping pattern and crop
combination underwater inadequate conditions
simultaneously to maximize the farm output and minimize the
input cost.

3. STUDY REGION

Rajasthan is the northwestern state of India that occupies
34.2 million hectares of land and 10.4% of India’s total area.
Around 70% of the state’s population is engaged in
agricultural and allied sectors. Though the state has 83% of
total water resources, only 36.3% or 6.66 million hectares of
net sown area are irrigated. Out of the total irrigated region,
73% of the farms depend on groundwater to fulfill the
irrigation requirements while the remaining farms dependent

on canals.
3.1 Existing cropping pattern

In Jaipur, crops like maize, bajra, wheat, mustard, etc. are
grown. The farmers in a district grow crops in combinations
with another crop. The existing crop combinations in a district
are determined by interviewing the farmers in Rabi season:
wheat + mustard, wheat + peas, wheat + mustard + black gram,
wheat + mustard + fodder.

Area Under Different Crops
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Figure 3. Area under different crops in Jaipur (in %)
Source: Commissionerate of Agriculture, Rajasthan —Jaipur

Total Crop Production In Jaipur

Food Oilseeds
grains

Cereals Pulses

Figure 4. Total production of crops in Jaipur (in tonnes)
(Source: Commissionerate of Agriculture, Rajasthan —Jaipur)
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It is observed that small farmers often support their farm
scenario with the livestock. Though livestock did not
contribute optimally in farm revenues to some extent it will
reduce their input cost. Figure 3 and Figure 4 illustrates the
percentage of area and the production under different food
crops in Jaipur.

4. METHODOLOGY

The Linear Programming approach is used to find the
feasibility region of the developed farm model. Data is
collected by interviewing a farmer. The aim of the study is to
determine the cropping pattern, crop combinations and inputs
carried out by the farmers to determine the feasible optimal
solution of the model developed. LINGO 18.0 is used to
analyse the results. LINGO is a tool that is designed to solve
Linear, Non-Linear, Quadratic, Integer Models fast and
provides an accurate result. Solution window of LINGO
provides with the following information:

e For an optimal solution reduced cost is always zero.

e For the variables that do not contribute to providing
an optimal result, reduced costs indicate how the
value of cost vector would change if one unit of the
cost associated with the decision variable is included
in the solution.

e If all the resources were utilized efficiently then
surplus/slack variable associated with it will be zero
otherwise, non-zero.

e A positive value of the slack/surplus variable
indicates how many more units of cost vector are
needed to add to get an optimal result.

e A negative value of the slack/surplus variable
indicates that the constraint is redundant and can be
removed.

Thus, LINGO Software determines the variations needed to
be altered in cost and activity vector to get an optimal solution.

The Simplex Algorithm approach invented by George
Dantzig in 1947 is used to solve linear programming. It is an
iterative process that improves the solution at each stage by
adding the basic variable at each stage and removing the non-
basic variable.

A Random Sampling technique is adopted to choose the
district with diversity in crop adopted for cultivation. On the
basis of labour cost and production WSM (Weighted Sum
Model) technique is adopted so as to rank the crop based on
the aforementioned parameters. An integrated approach of
Linear Programming and WSM (Weighted Sum Model) helps
us to get an insight about the cropping scenario in district.

Linear Programming approach will determine all the
parameters and suggests an alternative to be adopted to
optimized the farm revenue i.e. based on the parameters what
can be the alternate crop that can be cultivated along with the
existing crops. However, WSM model will determine the crop
preferences depending on the input cost and the output in
terms of production.

5. MODEL FORMULATION

Farm 1: The farmer is owning 8.02 ha (50 bighas) of land
that is used for livestock, peas, and wheat production. The



farmer uses wheat straw as a fodder to feed the livestock. The
problem is to arrive at an optimal decision involving crop
combinations, allocation of farm resources, the variety of
crops to grow, how much to produce and what are the
procedures adopted to produce as to reduce the input cost. A
farmer by experience had planned his land to allocate 4.81 ha
(30 bighas) for peas, 1.92 ha (12 bighas) for wheat and he has
3 buffaloes and 1 cow. His resources include labor and land.
Table 1 indicates the farm practice operated by grower and
Table 2 illustrates the optimized cropping pattern.

Farm 2: The farmer is owning 10.43 ha (65 bighas) of land
that is used for pigs, mustard, grams, and wheat production.

The problem was to determine an optimal no. of pigs and
allocation of crops that how the farm production can be
increased either by introducing a new crop in the farm or by
increasing the size of livestock. Farmer allocates 4.81 ha (30
bighas) for mustard, 1.6 ha (10 bighas) for wheat 1.6 ha (10
bighas) for a gram and he has 250-300 pigs. Table 3 indicates
the farm practice operated by grower and Table 4 illustrates
the optimized cropping pattern.

Farm 1

x1= kg of peas produced per hectare

Xo= kg of wheat produced per hectare

Table 1. Existing farm model

Obijective Max. Z =6500x1+3238 X2
Activity Coefficients  Sign Constraint Requirement Vector Constraints
Constraints 4.81x1+ 1.92x2 < 8.02 Land
250 x1+ 200 x2 < 500 Labor
1000 x1 + 1500 x2 < 2500 Water
X1t X2 < 100000 cost of seeds and fertilizers
Non-Negativity Constraints X1, X2>0

x1= kg of peas produced per hectare
Xo= kg of wheat produced per hectare

xs= kg of mustard produced per hectare (Note: these
variables have to come above Table 2)

Table 2. Optimized farm model (Farm 1)

Obijective

MAX. Z= 6500 x1 + 5875 X2 + 4285 X3

Activity Coefficients

Sign Constraint

Requirement Vector Constraints

481 x1+18x2+2X3
250 x1 + 150 x2 + 150 x3
1000 x1 + 1500 x2 + 900 x3
X1+ X2+ X3

Constraints

< 8.02 Land
< 800 Labor
< 3200 Water
< 110000 cost of seeds and fertilizers

Non-Negativity Constraints

X1, X2, X3> 0

Farm 2
x1= kg of mustard produced per hectare
X2= kg of wheat produced per hectare

x3= kg of gram produced per hectare
Xa= size of livestock (note: these has to come above Table
3)

Table 3. Existing farm model

Obijective

MAX. Z= 7000x1+3000 x2 +2500 x5 + 300 X4

Activity Coefficients

Sign Constraint

Requirement Vector Constraints

4.81x1+ 1.6X2+ 1.6 X3+ 1.0 Xa
200 x1+ 200 x2+150 x3 + 300x4
1000 x1 + 1500 x2 + 500 x3+ 800 X4
X1+ X2+ X3
X4

Constraints

INININ N IA

10.43 land

3000 labor

4000 water

90000 cost of seeds and fertilizers
3000 cost of feeding livestock

Non-Negativity
Constraints

X1, X2, X3, X4> 0

x1= kg of peas produced per hectare
Xo= kg of wheat produced per hectare

X3= kg of mustard produced per hectare (note: these has to
come above Table 4)

Table 4. Optimized farm model (Farm 2)

Obijective

Max Z =9075 x1 +4670 X2 + 3900 x3

Activity Coefficients

Sign Constraint

Requirement Vector Constraints

5x1+2.0x2+ 1.8 X3 < 10.43 land
Constraints 200 x1+ 200 x2+150 x3 < 800 labour
1000 x1 + 900 x2 + 250 X3 < 2650 water
X1+ Xo+ X3 < 90000 cost of seeds and fertilizers
Non-Negativity Constraints X1, X2, X3> 0

249



6. RESULTS

The results of the study reveal that the farm returns
increased to 68% (farm 1) and 16.5% (farm 2). Linear
programming approach as a tool provides with the numeric
solution that to what extent the variations in the area under
each type of crop and other parameters will be carried out in
order to increase farm revenues. The reduced value associated
with each cost vector in objective function provides the
variations that can be performed to get an upper and lower
bound of the cost coefficients such that the optimal value can
be improved. However, the simplex algorithm adopted to
solve Linear Programming problem is an iterative process that
will improve the optimal value of the decision variable at each
iteration. Table 5 and Table 6 represents the optimal value of
the existing and optimized value of farm 1. Table 7 and Table
8 represents the optimal value of the existing and optimized
value of farm 2.

Optimized Model (Farm 1)

Table 5. Optimal values for the existing cropping pattern

(Farm 1)
Variable Value Reduced Cost
X1 1.365439 0.000000
X2 0.7563739 0.000000

Due to the iterative nature of algorithm, the redundant
constraints are identified. Moreover, all the decision variables
lie in the convex hull of the decision variable thus, making a
Farmil

Linear Programming an efficient tool in determining the
optimality of decision variables.

However, the summarised existing and optimized value of
decision variables for farm 1 and farm 2 is illustrated in Table
9 and Table 10 respectively.

Table 6. Optimized cropping pattern value (Farm 1)

Variable Value Reduced Cost
X1 0.3512237 0.000000
X2 0.000000 236.3246
X3 3.165307 0.000000

Optimized Model (Farm 2)

Table 7. Optimal values of existing cropping pattern (farm 2)

Variable Value Reduced Cost
X1 0.000000 264.0625
X2 0.7406250 0.000000
X3 5.778125 0.000000
X4 0.000000 1506.250

Table 8. Optimized cropping pattern (farm 2)

Variable Value Reduced Cost
X1 0.5729885 0.000000
X2 1.649425 0.000000
X3 2.370115 0.000000

Table 9. Optimal solution of the existing & optimized cropping pattern

Existing Cropping Pattern Optimized Cropping Pattern
Crops Decision Variables Optimal values | Crops  Decision Variables Optimal values
Peas X1 1.365439 Peas X1 0.351223
Wheat X2 0.7563739 Wheat X2 0.000000
- - Mustard X3 3.165307
Optimal Returns (Rs) 3,11,324 Optimal returns (Rs) 6,38,148

Farm 2

Table 10. Optimal solution of the

existing & optimized cropping pattern

Existing Cropping Pattern

Optimized Cropping Pattern

Crops  Decision Variables Optimal values | Crops  Decision Variables Optimal values
Mustard X1 0.000000 Mustard X1 0.5729885
Wheat X2 0.7406250 Wheat X2 1.649425
Gram X3 5.778125 Gram X3 2.370115
Pigs X4 0.000000 - - -
Optimal Returns (Rs.) 6,67,414 Optimal Returns (Rs.) 7,87,172

Table 11. Optimal solution of the

existing & optimized cropping pattern

Farm 1 Farm 2
Decisi-on Variab-les  Existing Results Optimize Results | Decisio-n Variables Existin-g Results Optimiz-e Results
Xi* 1.365 0.351 X1 0.000 0.572
X2* 0.756 0.000 X2 0.740 1.649
X3* - 3.165 X3 5.778 2.370
Xa* - - Xa* 0.000 -
Farm returns (Rs) 3,11,324 6,38,148 Farm returns (Rs) 6,67,414 7,87,172
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7. DISCUSSION AND CONCLUSION

e Introduction of mustard as a new crop increases the
farm 1 productivity

e Increasing the area under crop production and
eliminating piggery farm from farm 2 enhances the
farm output.

e The operational cost will reduce if the crops of the
same family are cultivated.

e Keeping livestock supports cultivation activities.

Livestock also reduces the cost of cultivation as it provides
natural fertilizers and improves soil fertility.

Optimal farm returns obtain (Table 11) by using Linear
Programming approach provide an insight about the available
alternatives that will be performed to enhance the farm profit.
Further, the results show that an integrated farm system will
not only increase the farm gross returns but also reduces the
operational cost. Adoption of crop rotation will also improve
the crop productivity and improves the soil quality.

Negative trendline of the (Figure 5) graph for optimized
value indicates that the particular decision variable did not
contribute in optimized value of the objective function. There
is no such trendline (Figure 6) in case of farm 2. However, the
shadow price associated with the activity coefficient of the
vector will reduce the optimized value by increasing the value
of the activity coefficient respectively.

3.5
3
2.5
2
15
1
0.5

0
05 0 : 2 3 4 5

Existing Results Optimized Results

Figure 5. The existing and optimize farm return of Farm 1

0 1 2 3 4 5

Existing Results Optimized Results

Figure 6. The existing and optimize farm return of Farm 2

Linear Programming Model illustrates that in case of Farm
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1 the existing cropping pattern provides preference to crop 1
as compared to crop 2 whereas in case of farm 2 a preference
is given to crop 2 and 3 as compared to that of 1 and 4.
However, when optimized cropping pattern is practiced by
growers a preference is given to crop 1 and crop 3 (introduced
crop) rather than crop 2 for farm 1 whereas in case of farm 2
preferences were for crop 1, 2 and 3.

The results of the methodologies adopted is shown in Table
12 and can be depicted by Figure 7 indicates that in case of
farm 1 though x; variable attributed more feasible value but
WSM approach give more preference to x; variable.

Table 12. Comparison analysis of the methodologies

Linear Model WSM
Optimized Decision Preferences
Values Variables
Farm1 0.3512237 Peas 1
3.165307 Mustard 2
Farm 2 0.5729885 Mustard 3
1.649425 Wheat 1
2.370115 Gram 2
Methodologies Comparision Model
0.300
0.250
% 0.200
]
& 0.150
=
7]
= 0.100
0.050
0.000
0.043 0.000 0390 0071 0203 0.292
LPP Results

Figure 7. Comparison of WSM and LPP results
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