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Abstract
In India and abroad, the commonly used decision modeling 
agriculture rests on the assumption that the decision maker seeks 
to optimize a well-defined single objective using traditional 
mathematical programming approach. Usually taking farming as 
a business enterprise, a centrist farmer will always like to allocate 
all the resources available at his farm in such a way that he may get 
maximum possible income. However in reality this is not the case 
as the decision maker is usually seeking an optimal compromise 
amongst several objectives, many of which may be in conflict. 
For example a farmer may be interested in maximizing his cash 
income, with certain emphasis on risk minimization. On the other 
at county level especially in a developing country a planner may 
aspire for a plan while maximizes food grains production and 
also to some extent considers employment maximization etc as 
the goals. So in the real world the decision makers are engaged 
in the pursuit of several objectives and the traditional paradigm 
is in fact inadequate for dealing with such situations.
The application of multiple objective planning techniques in 
farm planning will undoubtedly lend realism to the exercise 
in farm planning because of the great potential of multiple 
objective programming in handling farm planning problems more 
comprehensively and its acceptability for developing the optimum 
farm plan is being increasingly recognized. 
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I. Introduction
Mathematical programming refers to choosing the best element 
from some set of available alternatives. In the simplest case, 
this means solving problems in which one seeks to minimize 
or maximize a real function by systematically choosing the 
value of real or integer variables from within an allowed set. 
This formulation using a scalar, real valued objective function is 
probably the simplest example; the generalization of optimization 
theory and techniques to other formulations comprises a large 
area of applied mathematics. More generally, it means finding 
best available values of some objective function given a defined 
domain, including a variety of different types of objective functions 
and different types of domains.

II. Problem Definition
The traditional mathematical programming approach to the 
modeling of agricultural decisions rests on certain basic 
assumptions about the situation being modeled and the decision 
maker himself. One fundamental assumption is that the decision 
maker (DM) seeks to optimize a well defined single objective. In 
reality this is not the case, as the DM is usually seeking an optimal 
compromise amongst several objectives, many of which can be 
in conflict, or trying to achieve satisfying levels of his goals. 
For instance, a subsistence farmer may be interested in securing 
adequate food supplies for the family, maximizing cash income, 

increasing leisure, avoiding risk etc. but not necessarily in that 
order. Similarly a commercial farmer may wish to maximize gross 
margin, minimize his indebtedness, acquire more land, reduce 
fixed costs etc.
Two main types of decision making situations are identified. The 
first situation deals with problems involving a single decision 
criterion or objective, while the second one involves several 
conflicting objectives. It is argued that decision makers are in reality 
engaged in the pursuit of several objectives and the traditional 
paradigm is inadequate for dealing with such situations.
Multiple objectives are the rule rather than the exception in 
agricultural decision making as is revealed by a review of the 
research in agricultural economics. This seems to be the case 
whether the decision maker is a farmer or a policy maker.
Attributes can be defined as a DM’s values related to an objective 
reality. These values can be measured independently from a DM’s 
desires and in many cases can be expressed as a mathematical 
function f(x) of the decisional variables. Examples of attributes 
include gross margin, seasonal cash exposure, indebtedness, etc. in 
a farm planning problem and intake of crude protein, metabolizable 
energy, etc. in a ration formulation model.
Given this definition of attributes, the concept of an objective 
represents directions of improvement of one or more of them. 
The improvement can be interpreted in the sense either more 
of the attribute, the better or less of the attribute, the better. 
The first case means a maximization process and in the second 
situation, minimization is at work. Therefore, objectives imply the 
maximization or the minimization of the functions representing one 
or several attributes reflecting the value of DM. Thus, maximizing 
value added, minimizing risk, minimizing cost, etc. are typical 
examples of objectives. In general, objectives take the form: Max 
f(x) or Min f(x). In short, objectives are not attributes even though 
they are derived from them.  For instance, if a DM considers two 
attributes represented by the functions f1(x) and f2(x), then the 
objective maximization would be given by:
Max w1 f1(x) +  w2 f2(x)
Where w1 and w2 represent the importance attached by the DM 
to each attribute.
The efficient or Pareto solutions are feasible solutions such that no 
other feasible solution can achieve the same or better performance 
for all the criteria under consideration and strictly better for at 
least one criterion. The trade-off between two criteria means the 
amount of achievement of one criterion that must be sacrificed 
to gain a unitary increase in the other one. Thus, if we have two 
efficient solutions x1 and x2 the trade-off value between the jth 
and kth criteria would be given by         
   f j (x

1)-f j (x
2) 

Tjk   =   -----------------
              f k (x1)-f k (x

2) 
Where f j (x) and f k (x) represent the two objective functions being 
considered. If the DM must take a decision within an environment of 
multiple goals the approach to be considered is Goal Programming 
(GP). In fact, GP optimizes several simultaneous goals. This is  
accomplished by minimizing the deviations among the desired 
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levels of targets and the  actual equalities through the addition of 
positive and negative deviational variables permitting either the 
under- or over – achievement of each goal.

II. Approximation of the Multi-Objective Programming 
Problem
MOP of vector optimization technique tackle the problem of 
simultaneous optimization of several objectives subject to a set 
of constraints, usually linear. As an optimum solution is undefined 
for several simultaneous objectives, MOP seeks to indentify the 
set that contains efficient (non-dominated or Pareto optimal) 
solutions.
The elements of this efficient set are feasible solutions such that 
there are no other feasible solutions that can achieve the same or 
better performance for all the objectives and strictly better for at 
least one objective.
Given that the purpose of MOP is to generate the efficient set, the 
general nature of problem can be stated as: 
Eff   z(x) – [z1(x), z2(x) …z q(x)]
Subject to: x є F
Where Eff means the search for the efficient solutions (in a 
minimizing or maximizing sense) and F represents the feasible 
set.
It is necessary to resort to multi-objective techniques to generate 
or at least to approximate the efficient set. There are basically 
three approaches to undertake that task:

The constraint method• 
The weighting method• 
The multi-objective simplex method. of these three approaches • 
only the last one can obtain an exact representation of the 
efficient set.

A. The Pay-off Matrix in MOP
One way of obtaining the initial and useful information of an MOP 
problem is to optimize each of the objectives separately over the 
efficient set and then to compute the value of each objective at 
each of the optimal solutions. In this way a square matrix, called 
the ‘Pay- off Matrix’ is obtained.

B. The Constraint Method
The basic idea of this method is to optimize one of the objectives 
while the others are specified as constraints. The efficient set is 
then generated by parameterize the right hand side of the objectives 
treated as restraints. Thus, for a MOP problem with q objectives 
to be maximized, the constraint method leads to the following 
mathematical programming problem:
Maximize Z k (x)
Subject to: x є F
Z j(x) ≥ L j,  j = 1, 2 …k-1, k+1…q
Being Z j(x) the objective to be optimized. Through parametric 
variations of the right hand sides L j the efficient set is 
generated.

C. The Weighting Method
The basic idea of this method is to combine all the objectives in 
to a single objective function. Each objective function is given 
a weight before all the objectives are added. Subsequently, the 
efficient set is generated through parametric variation of weights. 
Zadeh (1963) was first to propose this method. Thus, for a MOP 
problem with q objectives to be maximized, the weighting method 
leads to the following mathematical programming structure:
Maximize  W1Z1 (x) + W2Z2 (x) +………..+ W q Z q (x)

Subject to: x є F,       W > 0
Through parametric variations of the weights W the efficient set 
can be generated. It should be noted that the weighting method 
guarantees efficient solutions only when the weights are larger 
than zero (W > 0). If one of the weights is zero, and there are 
alternative optimal solutions, then the corresponding optimal 
solution provided by the weighting method can be inferior or 
non efficient. Further the weighting method can only generate 
extreme efficient points and not both the extreme and inferior 
one as the constraint method does. 

IV. Area of the Study
The present investigation was taken up for India as a whole, 
ten large food grain producing states were selected on the 
individual basis of each crop to their contribution to total food 
grain production and area under food grains. All those states 
whose contribution was more than 5 percent to total food grain 
or individual crop wise were selected on the basis of average of 
triennium (2007-2010). The selected states were Uttar Pradesh, 
Punjab, Haryana, Madhya Pradesh, Andhra Pradesh, Karnataka, 
Rajasthan, Bihar, Maharashtra, Uttar Pradesh and West Bengal 
covered the 90 percent of food grains production and 88 percent 
of total food grain area of India. The present study is primarily 
based on secondary data. Keeping in view the objectives of the 
study, state-wise secondary data on different variables such as 
area production, yield, gross irrigated area, net irrigated area, 
total cropped area, net sown area, consumption of fertilizers, 
number of tractors, area under high yielding variety, Agriculture 
credit for short term and long term consumption of electricity 
for agricultural use, price variables and for cost of cultivation for 
all food grain crops for the period 1990-91 to 2009-2010 were 
collected from Statistical Abstract of India,  Statistical Abstract of 
Punjab, Fertilizer Statistics, Agricultural Statistics at a Glance, and 
the Reports of the Commission for Agricultural Costs and Prices 
published by Ministry of Agriculture, Government of India. 

V. Results
In this Section, resources use pattern has been presented. Table 
1 & 2, presents the resource use and availability of important 
agricultural resources for 1990-91 and 2009-10 pattern of major 
food grain producing and growth in States of India.
The resources taken were the number of tractors, electricity 
consumption in agricultural sector, fertilizer consumption of 
nutrients, long term and short term credit use, net irrigated area, 
net sown and total cropped area and area under high yielding 
varieties.



IJEAR Vol. 2, IssuE 2, July - DEcEmbER 2012

w w w . i j e a r . o r g 96   InternatIonal Journal of educatIon and applIed research

ISSN: 2348-0033 (Online)     ISSN : 2249-4944 (Print)

Table 1: level of resources (number of tractors, net irrigated area and gross irrigated area) use from 1990-91. 
AGRICULTURAL DEVELOPMENT INDICATORS PER THOUSAND TO NET SOWN HECTARE Net sown area (000 

hectares)
Total cropped area  (000 
hectares)

States
No. of Tractors Net irrigated area Gross irrigated area
1990-
91

2009-
10 C.G.R. 1990-

91
2009-
10 C.G.R. 1990-

91
2009-
10 C.G.R. 1990-

91
2009-
10 C.G.R. 1990-

91
2009-
10 C.G.R.

Andhra 
Pradesh 17 53 6.25** 317 334 0.003NS 282 342 0.30* 11325 12891 1.11* 13047 14000 0.67NS

Bihar 17 106 11.37** 305 509 1.84** 337 464 3.01** 7861 7337 -0.26* 10628 10141 -0.06NS
Haryana 150 573 7.92** 605 755 1.30** 593 792 1.49** 3660 3700 0.098NS 5826 6200 0.63*
Karnataka 30 74 4.60** 141 219 2.66** 160 240 2.72** 10391 11000 0.63** 11228 12555 0.83**
Madhya 
Pradesh 12 35 11.13** 137 324 5.67** 129 266 5.32** 18841 19794 0.30** 2175.6 25341 0.96**

Maharashtra 25 83 7.12 106 143 2.19** 119 146 1.60** 18130 18216 0.08NS 20008 21950 0.67**
Punjab 233 381 3.20** 833 955 0.62** 928 924 0.15* 4210 4200 0.18NS 6229 7900 1.06**
Rajasthan 31 115 7.15** 205 336 2.99** 200 322 2.88** 15777 17000 0.73* 18596 21693 1.29**
Uttar 
Pradesh 74.08 206 6.66** 56.85 763 1.69** 541 688 1.75** 17238 17475 0.07* 24773 26129 0.31**

West Bengal 3 32 13.90** 321 350 0.63** 258 274 0.85** 5565 5463 0.004NS 7393 9059 1.23**
All India 46 123 3.15** 285 390 1.25* 290 401.71 1.24* 141928 143076 0.12NS 176750 188915 0.53*

Note: *, ** Significant at 5% and 1% level of significance

  

* means the value of ‘Net sown        
  area’& ‘Total cropped area’ for 1
  unit = 50 units i.e. 226.5*50=11325.

Fig. 1: Level of Resources (Number of Tractors, Net Irrigated Area And Gross Irrigated Area) use in 1990-91

Fig. 2: Level of Resources (Number of Tractors, Net Irrigated Area and Gross Irrigated Area) Use in 2009-10
Note: *, ** Significant at 5% and 1% level of Significance

 
 * means the value of ‘Net sown area’
 & ‘Total cropped area’ for 1
 unit = 50 units i.e. 257.82*50=12891.
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Table 2: Level of Resources (Fertilizer Consumption and Electricity Consumption) use from 1990-91 to 2009-10.
AGRICULTURAL DEVELOPMENT INDICATORS PER THOUSAND TO NET SOWN HECTARE

STATES

Fertilizer consumption 
(tons nutrients)

Electricity 
consumption(MWH)

Short Term Credit
(0000 Rs.)

Long term credit (0000 
Rs.) Area under H.Y.V. (hectares)

1990-
91

2009-
10 C.G.R. 1990-

91
2009-
10 C.G.R. 1990-

91
2009-
10 C.G.R. 1990-

91
2009-
10 C.G.R. 1990-

91 2009-10 C.G.R.

Andhra 
Pradesh 50 135 5.96** 116 863 12.66** 12.36 98.51 15.25** 4.00 28 16.60** 282 421 1.11*

Bihar 19 95 7.65** 83 224 6.15** 2.16 6.13 8.24* 1.78 5.04 5.19* 320 710 4.72**
Hayarana 43 136 7.01** 382 1088 7.06** 41 450 15.90** 11.47 60 11.76** 372 546 2.34*
Karnataka 34 100 5.82** 142 1004 13.22** 13.47 73 14.01** 5.77 10 6.03** 170 375 4.70*
Madhya 
Pradesh 11 49 11.05** 24 417 17.40** 6.36 46.83 14.96** 1.32 4.39 8.66** 191 367 3.32**

Maharashtra 26 75 7.40** 113 549 11.15** 9.37 103 15.77** 3.30 11.30 7.26** 277 397 2.10*
Punjab 131 175 1.75** 475 1486 7.31** 51 393 13.74** 10.68 77.14 12.81** 676 822 0.92*
Rajasthan 7 36 9.67** 55 314 11.05** 5.77 51.29 13.02** 2.24 12 11.88** 119 179 1.89*
Uttar Pradesh 51 121 5.07** 174 560 7.90** 9.28 55.39 12.95** 5.22 33.47 9.50** 332 642 4.22**
West Bengal 35 106 6.55** 16 283 21.12** 6.64 40 11.01** 6.28 6.95 -0.34NS 337 497 2.30*
All India 34 98 2.99** 107 517 5.27* 10.84 94.35 9.07** 4.57 17.26 4.16* 263 415 2.95*

Fig. 3: Level of Resources (Fertilizer Consumption and Electricity Consumption) use in 1990-91 and their Growth 

Fig. 4: Level of Resources (Fertilizer Consumption and Electricity Consumption) use in 2009-10 and their Growth
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VI. Conclusion 

A. Fertilizer Consumption
Among all the study states highest per hectare consumption of 
fertilizer was recorded in Punjab 175 kg followed by Haryana, 
Andhra Pradesh and Uttar Pradesh. The reason for highest 
consumption of fertilizer in this states due to the cultivation 
of five cereals Rice and Wheat and due to high percentage of 
irrigated area to the cropped area. The least consuming state was 
found Rajasthan just consuming 36 kg per hectare followed by 
Madhya Pradesh due to less potential of irrigation. The over all 
consumption for India’s average was 89 kg. The highest growth 
rate in the consumption of fertilizer was recorded in Madhya 
Pradesh where consumption grew at the rates of 11.05 percent per 
annum followed by Rajasthan 9.67 percent, Bihar 7.65 percent and 
Maharashtra 7.40 percent per annum. The growth rate for India as 
whole turn out to be 2.99 percent per annum. Among all the study 
states the growth in consumption of fertilizer in Punjab was low 
just 1.75 percent to all India average level because Punjab had 
already high consuming of fertilizer state in 1990-91, as compare 
to other states.

B. Electricity Consumption
The highest electricity consumption per thousand to net sown area 
was recorded in Punjab 1486 KWH followed by Haryana 1088 and 
Karnataka 1004. The reason for high electricity consumption was 
due to the advancement in technology on high use of machines 
in cultivation proceedure. The least electricity consuming state 
was Bihar 224 KWh followed by West Bengal 283 KWH. and  
Rajasthan 314 KWH. The reason may be less mechanization of 
agriculture in these states. The over all consumption India as a 
whole was 517 KWH per hectare.
The highest growth in consumption of electricity was recorded 
in West Bengal. Where it grew at the rate of 21.12 percent per 
annum followed by Madhya Pradesh 17.40 percent and Karnataka 
13.22 percent per annum. The least growth was observed in Bihar 
where electricity consumption grew at the rate of 6.15 percent 
per annum, followed by Haryana 7.06 percent and Punjab 7.31 
percent per annum. The consumption level of electricity in Punjab 
and Haryana states were already very high in 1990-91 as compare 
to other study states in 2009-10. The reason for this may be due 
to the high mechanization and advancement of the technology in 
both study states. The overall growth for India as a whole was 
very low. It was just 5.27 percent per annum. Which is below 
than all study states.

C. Credit Use
The highest consumption of short term agricultural credit was 
found in Haryana. It was 450 crores per thousand net sown area 
in 2009-10 followed by Punjab 393 crores for the same year least 
consumption of credit was seen in Bihar just 6.13 crore rupees 
per thousand net sown area in 2009-10 followed by West Bengal 
40 crores. All India level the average consumption of short term 
credit was 94.35 crore. Even the consumption of credit in Uttar 
Pradesh, Madhya Pradesh, Bihar, West Bengal, Rajasthan and 
Karnataka was below the all India average consumption. Highest 
growth in short term credit was found in Haryana. Where the 
use grew at the rate of 15.90 percent per annum, followed by 
Maharashtra 15.77 percent, Andhra Pradesh 15.25 percent and 
Madhya Pradesh 14.96 percent per year. Least growth was found 
in Bihar just 8.24 percent per annum, which is below than the All 
India average level 9.07 percent per annum.

Long term expansion of credit was found in Punjab 77.14 crore per 
thousand net sown area in 2009-10 followed by Haryana 60 crore 
for the same period. The high consumption of long term credit 
by both these states due to high mechanization of agricultural 
in these states. The least long term credit expansion was seen 
.in Madhya Pradesh 4.39 crores followed by Bihar 5.04 crore 
and West Bengal 6.95 crore for the year 2009-10. Among the 
study states the long term credit expansion in Madhya Pradesh, 
Maharashtra, Bihar, West Bengal, Rajasthan, and Karnataka was 
below the all India average level say the tune of 17.26 crore per 
thousand net sown area in 2009-10. The highest growth in the 
use of long term credit was recorded in Andhra Pradesh. Where 
it grew at the rate of 16.60 percent per annum followed by Punjab 
12.81 percent, Rajasthan 11.88 percent, Haryana 11.76 percent 
per annum. Least growth was recorded in Bihar just 5.19 percent 
per annum. The West Bengal recorded Negative growth in long 
term credit expansion. Where it declined at the rate of 0.34 percent 
per annum. Highest expansion of long term credit is the indicator 
of improvement of technology as well as the mechanization of 
agriculture on improvement in the soil fertility level.

D. Area Under H.Y.V.
The highest area under high yielding variety to total cropped area 
was seen in Punjab 822 hac followed by Bihar 710 hac in 2009-
10. The less area under H.Y.V. was found in Rajasthan 179hec, 
followed by Madhya Pradesh 367 hac. At India level the area under 
high yielding variety was 415 hact. to total cropped area.
The highest growth in the expansion of area under H.Y.V. was 
recorded in Bihar, where it grew at the rate of 4.72 percent per 
annum followed by Karnataka 4.70 percent, Uttar Pradesh 4.22 
percent per annum. The least growth was recorded in Punjab just 
0.92 percent per annum followed by Andhra Pradesh 1.11 percent 
and Rajasthan 1.89 percent per annum. The less growth in the 
expansion of area under H.Y.V. in Punjab was due to that it had 
already highest area under H.Y.V. in 1990-91 as compare to the 
other study states in 2009-10. The C.G.R. of area expansion for 
all India was 2.95 percent per annum.

E. Tractors
The highest number of tractors to per thousand net sown area 
was found in Haryana 573 ns. followed by Punjab 381 ns and 
Uttar Pradesh 206 ns. The highest number of tractor are in these 
states indicate the highly mechanization of Agriculture in these 
states. The less number of tractors was recorded in West Bengal 
just 32 ns followed by Andhra Pradesh 53 ns. Among the study 
states. The number of tractors in Madhya Pradesh, Maharashtra, 
Bihar, West Bengal, Andhra Pradesh, Rajasthan and Karnataka 
were below the all India average fig 123 ns. The highest growth 
in the number of tractors was recorded in West Bengal where it 
grew at the rate of 13.90 percent followed by Bihar 11.37 percent 
and Madhya Pradesh 14.13 percent per annum. The least growth 
was recorded in Punjab just 3.20 percent per annum, followed by 
Karnataka 4.60 percent per annum. At India level the C.G.R. was 
found 3.15 percent per annum. 

F. Net Irrigated Area
The highest net irrigated area to net sown area was observed in 
Punjab it was 955 ha followed by Haryana 755 ha and Uttar Pradesh 
763 hac. This shows the highest irrigated area under these states. 
The less irrigated area was found in Maharashtra 143 ha, followed 
by Karnataka 219 ha, and Madhya Pradesh 324 ha. Where as all 
India net irrigated area to net sown area turned out 390 ha. Which 
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shows that 61 percent area of India is unirrigated. The highest 
growth under net irrigated area was recorded in Madhya Pradesh 
where it grew at the rate of 5.67 percent per annum followed by 
Rajasthan 2.99 percent, and Karnataka 2.66 percent per annum. 
Among the study states Andhra Pradesh recorded the marginally 
increment just 0.003 percent per annum followed by Punjab 0.62 
percent and West Bengal 0.63 percent per annum. For India level 
the growth in net irrigated area was 1.25 percent per annum. 

G. Gross Irrigated Area
The highest gross irrigated area to gross cropped area was recorded 
in Punjab 924 ha, followed by Haryana 792 ha, and Uttar Pradesh 
688 ha. Which shows that these states have high potential of 
irrigation facilities. The least gross irrigated area was recorded in 
Maharashtra 146 ha, followed by Karnataka 240 ha in 2009-10. 
The gross irrigated area for India was 401.71 ha which is higher 
among the study states like Madhya Pradesh, Maharashtra, West 
Bengal, Andhra Pradesh, Rajasthan and Karnataka. The highest 
growth in gross irrigated area was recorded in Madhya Pradesh 
where it grew at the rate of 5.32 percent per annum followed by 
Bihar 3.01 percent, Rajasthan 2.88 percent, Karnataka 2.72 percent 
per annum. The least growth was recorded in Punjab where it grew 
marginally 0.15 percent per annum. In absolute term the gross 
irrigated area of Punjab remained concentrated near about 920 to 
950 ha. From the study period 1990-91 to 2009-10. The C.G.R. 
for India as a whole was found 1.24 percent per annum.

H. Net Sown Area
Net sown area depends upon the total geographical area of the 
particular state. With the present scenario it is very hard for any 
state to increase the net sown area because of population explosion 
on industries expansion. Among the study states the highest net 
sown area was in Madhya Pradesh 19794000 hact. followed by 
Maharashtra 18216 thousand ha, Uttar Pradesh 17474 thousand 
ha and Rajasthan 17000 thousand ha. The least net sown area 
was found in Haryana 3700 thousand hact, followed by Punjab 
4200 thousand ha, and West Bengal 5463 thousand hac. The Net 
sown area for India as a whole is 143076 thousand hact, for the 
year 2009-10.
The highest growth in Net sown area was recorded in Andhra 
Pradesh where it grew at the rate of 1.11 percent per annum 
followed by Rajasthan 0.73 percent and Karnataka 0.63 percent 
per annum. The least growth was recorded in West Bengal 0.004 
percent, Uttar Pradesh 0.07 percent, Maharashtra 0.08 percent and 
in Haryana 0.098 percent per annum. The negative growth was 
recorded in Bihar. For India as a whole there was non-significant 
growth observed.

I. Total Cropped Area
The contribution of any states toward the growth of agriculture or 
the proportion of agriculture in growth also depends upon the total 
cropped area. The highest total cropped area was found in Uttar 
Pradesh. It was 26129 thousand hectare in 2009-10, followed by 
Madhya Pradesh 25341thousand hectare and Maharashtra 21950 
thousand hact in 2009-10. The less cropped area was found in 
Haryana 6200 thousand hact, followed by Punjab 7900 thousand 
hact in 2009-10. The total cropped area depends upon the total 
area of particular state. The highest growth in total cropped area 
was observed in Rajasthan where it grew at the rate of 1.29 percent 
per annum, followed by West Bengal 1.23 percent and Punjab 
1.06 percent per annum for the study period. The least growth was 
observed in Uttar Pradesh. Where as the Bihar states recorded the 

negative growth in total cropped area where it declined at the rate 
of 0.06 percent per annum. The over all growth of total cropped 
area for whole India was 0.53 percent per annum.
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