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ABSTRACT: Crop diversification and cropping pattern vary widely across the villages. The extent and 
pattern of diversification also vary across different farm sizes. The cropping pattern of small and marginal 
households is more diversified compared to that of semi-medium and medium households. Small and 
marginal farmers cultivate more of non-foodgrains like vegetables, fruits and Potato than medium farmers. 
At the farm level the cropping pattern as well as crop-diversification is influenced by a number of factors 
like size of land per household, literacy rate, family labour, age of household head, and per capita income. 
The small and marginal farmers are more interested to cultivate non-foodgrains and various types of 
crops. There exists a positive relationship between per capita income and crop diversification index (DI) at 
the household level. Age of household head is one of the factors that affect the changes in cropping pattern 
and production decision on the part of the farmers. The older farmers are not interested to cultivate non-
foodgrains. The crop diversification process in the study area was led by the marginal and small farmers 
who constitute the most dominant category in terms of both number of holdings and operated area. The 
marginal and small farmers in the study area have a higher diversification index. We now examine the 
impact of crop diversification on per capita income, net return per acre, per capita agricultural income and 
labour employment per acre, there exists a positive relationship among the variables like per capita 
income, net return per acre, per capita agricultural income, labour employment per acre and crop 
diversification index (DI) as per size of holdings. We also observe from this table that there exists a positive 
relationship between per capita income and diversification index for marginal farmers. 
 
Key Words: Crop diversification, Cropping pattern, Farm Size, Net return per acre, Non-foodgrains. 

 

   
I INTRODUCTION 
Agricultural diversification construed in the sense of change in the cropping pattern towards high value 
crops is undoubtedly a major factor contributing towards agricultural development. This is because of two 
main reasons. First, it has been observed that the benefits of the new technology or green revolution in 
cereals gets exhausted after an ‘optimum’ level is reached and unless new high-value crops are introduced, 
agricultural growth becomes stagnant. Secondly, the small and the marginal farmers who dominate the 
agricultural scenario of most of the India states including West Bengal, can generate higher farm income and 
employment and mitigate risks by adopting a diversified crop portfolio (Vyas,1996). The data available from 
the Agricultural Census (2005-06) show that 81.17 percent of the operating households in West Bengal 
belong to the ‘marginal’ category and 14.38 percent to the ‘small’ category. Thus together they make up the 
formidable force of 95.5 percent of the total number of farmers in the state, operating about 79.5 percent of 
the total operated area. 
 Crop diversification can be used as a tool to increase farm income, generate employment, alleviate poverty, 
conserve soil and water resources and is reckoned as an important strategy to overcome many of the 
emergencies faced by developing countries (Joshi et al., 2004). Low income households in developing 
countries are the ones whose farms are marked by the lack of crop diversification combined with 
production for self-consumption. Furthermore, due to very high transportation costs and to the remoteness 
of the villages they live in, some rural dwellers are forced to rely on their agricultural production or on the 
locally produced crops to satisfy their nutritional needs. Currently, rural households’ diet too often lacks 
basic micronutrients with the potential consequence of increasing susceptibility to infection and diseases in 
the short run and major cognitive impairment in the long run (Eckhardt, 2006). Diversity or spread of 
cropping pattern influences the growth of output through its impact on both income and risk in one of the 
following ways: (i) by increasing the production of those crops that are relatively high in price and offer 
satisfactory margins above the cost of production, (ii) by reducing the cost of producing all crops by 
distributing fixed costs over the larger number of crops without materially increasing variable costs and (iii) 
by securing more of the subsistence of the farmer and his family from the farm by producing for home use 
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such products that are not of major importance in the agriculture of the region but can be satisfactorily 
produced in limited quantities (Grimes, 1929). Also, diversifying cropping pattern is one of the measures 
that farmers can take to cope with an uncertain future situation. There are two aspects of diversification 
which deal with maximizing profits and minimizing variance of returns. The first one is about planning 
diversification under perfect knowledge, as in the case of individual farmer, wishing to maximize profits, 
will equalize the marginal rate of crop substitution with the price ratio of the crops. The task before the 
farmer is that of maximizing profit or optimizing income. The other aspect of diversification is that of 
minimizing the variance of returns, i.e., putting a floor under the income level or preventing the occurrence 
of undesirable outcomes. The farmer, naturally, unable to predict price and yield outcomes, may wish to 
select a combination of crops or exhibit higher level of diversity in the cropping pattern which gives a steady 
year to year flow of income (Heady, 1952). The recent trend of stagnation in productivity of these crops with 
increase in cost of production is making these crops un-remunerative and hence affecting the income of 
farmers adversely (Evenson et al. 1999). This is primarily because the post Green Revolution period saw a 
shift in the cropping pattern in agricultural sector towards crops that have registered higher growth in the 
yield. This process is characterized as technology-led diversification. As significant acreage was shifted 
towards selected foodgrain crops like rice, wheat and maize, it led to the emergence of specialization in 
many states.  
The West Bengal Human Development Report (2004) also reports the increasing trend towards crop 
diversification in the state since 1985. It must be mentioned here that, following the all-India trend, 
diversification in favour of horticultural crops is also taking place in West Bengal since early 1990’s. During 
1990-91 to 2005-06, fruits and vegetables were grown in around 13 percent of cultivated areas in West 
Bengal, which was next only to Orissa which had a share of 15.37 percent of the same. In both Orissa and 
West Bengal the share of fruits and vegetables in the total value of agricultural output were around 46 
percent during the same period (Chand etal., 2008). 
 

II OBJECTIVES OF THE STUDY  
 Hence the principal objectives of the study are the following 
i) To examine the nature of Crop-Diversification index change across village in Paschim Medinipur District                                                                                                                                                                                                                                                     
i) To analyse the Crop-Diversification index and cropping pattern across farm size in Paschim Medinipur 
District                                                                                                                                                                                                                                                     
ii) Impact of Crop-Diversification on Economic Development in micro level of Paschim Medinipur District                                                                                     
 

III DATA AND METHODOLOGY  
The methodology used for the study is briefly discussed below                                                          
Database:- This study is based on  primary data, which are collected and analyzed for arriving at results and 
conclusions.                                               
Primary Data:- Paschim Medinipur district in West Bengal is purposely chosen for the present study for the 
field survey.Four blocks from the district(Two developed blocks Chandrakona-l & Garhbeta-ll  and two 
underdeveloped blocks like Sabang & Pingla), and Four villages are randomly drawn from the village list of 
each block. Accordingly we have 16 selected villages.  Districts of the state constitute the 1st stage unit while 
blocks the 2nd stage and villages the 3rd stage. In the last stage sample households (20) will be selected from 
each of the sample villages. The primary data will be based on a survey of a cross section of cultivating 
households in the selected villages.  
 Correlation and Regression:- To examine the factor relationship both correlation and regression analysis are 
used wherever it is necessary.                                    
Crop Diversification Index (CDI)   
  a) Herfindahl Index (HI) Herfindahl Index it is computed by taking sum of squares of acreage proportion of 
each crop in the total cropped area. Mathematically, the index is given as below. 
            N 
 HI =   ∑ Pi2 

            i=1 
Where N is the total number of crops and Pi represents area proportion of the i-th crop in total cropped 
area. The index was first used to measure the regional concentration of industries (Theil, 1967). With the 
increase in diversification, the Herfindahl Index would decrease. This index takes a value one when there is 
complete concentration and approaches zero when diversification is „perfect‟. Thus the Herfindahl Index is 
bounded by Zero and one. 
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Transformed Herfindahl Index Or Crop Diversification Index 
Since the Herfindahl Index is a measure of concentration, it was transformed by subtracting it from one, 
                                               N 
i.e. (THI= 1-HI or THI= (1- ∑Pi

2 ) 
                                               i=1 
. The transformed value of HI will avoid confusion to compare it with other indices. The value of 
transformed Herfindahl Index (1-HI) increases with the increase in diversification and assumes 0 (zero) 
value in case of perfect concentration i.e. when only one crop is cultivated. 
 
 Probit Model: 
For specific purpose probit model is used to estimate the regression parameters. The steps involved in the 
estimation of the probit model are as follows: 
a) From the grouped data, estimate the probability that an event will occur, i.e. Pi . This Pi is estimated by 
ni/Ni , where ni is observed frequency and Ni is total frequency. 
b) Given estimated Pi, obtain normal equivalent deviate (n.e.d) (=Ii) from the standard normal cumulative 
distribution function (CDF). 
That is, Ii = F-1(Pi) = β1 + β2Xi 
c) Use the estimated Ii obtained as the dependent variable in the regression, i.e. 
Ii = β1 + β2Xi + Ui 
d) R2 as a measure of goodness of fit is not particularly well-suited for the dichotomous dependent variable 
models, one suggested alternative as the χ2 test. Apply the χ2 test to regression and comment on the 
resulting goodness of fit. 

 

IV RESULTS AND DISCUSSION 
 There are three seasons for growing rice in the study area, viz. autumn, winter and summer. Autumn or pre-
kharif rice known as pre-monsoon Aus covers only 4 percent of total rice area. The area under this crop has 
gradually been declining. The productivity of Aus crop is very low and yield rate of Aus is less than 5 
quintals/acre.  So, farmers are not interested to cultivate this crop. The winter or monsoon rice known as 
aman is grown from June to December. During the Aman season farmers grow some traditional or local rice 
varieties having special features and it covers near about 60 percent of the total rice area. The remaining 36 
percent of the rice area is covered by the summer or dry season rice popularly known as Boro, This is a 
totally irrigated rice crop. During this season the land area is covered with high-yielding modern variety 
crop and potato. Yield rate of Boro crop is higher than that of Aman and Aus crops, while production cost of 
Boro crops is higher than that of other crops like Aman. Farmers are seen to earn minimum profit from this 
crop. Percentage share of rice to GCA is very high for sample households in Sabang and Pingla blocks. 
 Cropping Pattern by Farm Size 

The crop diversification process in the study area is led by the marginal and small farmers who 
constitute the most dominant category in terms of number of holdings and operated area. The marginal and 
small farmers here have a higher diversification index. Also the percentage of GCA under vegetables is 
higher for these farmers as compared to that for the semi-medium and medium farmers. The marginal and 
small farmers are more prone to cultivating labour-intensive and high value crops, especially vegetables and 
potato. Farm size-wise analysis shows gradual change in area proportion. For medium farms proportion of 
rice area is 63 per cent of GCA. Percentage of area under rice is 55.10 for marginal farmers and 59.50 
percent for small farmers. Semi- medium and medium farmers prefer cultivating rice and potato to other 
crops much more than small and marginal farmers.  The proportion of area under vegetables in the medium 
farms is lower than that in small and marginal farms. From Table 1 we observe that percentage area under 
vegetables is 30.5 under marginal farms, 21.3   under small farms, 8.9 under semi-medium farms and 2.21 
under medium farms. In potato cultivation medium farmers are engaged to the extent of 20.4 % of GCA,  
small farmers 9.48 % and marginal farmers 4 percent.  On the other hand, medium farms are seen to prefer 
pulses cultivation much than other farms (Table 1). 
Table 1 Percentage Share of Major Crops by Farm Size of Sample Households in Sample Blocks        

Crop                                                   Farm Size All  Farm  
Size Marginal 

 (<1 ha) 
Small 
 (<1-1.99ha) 

Semi-Medium  
(>2-3.99ha) 

Medium  
(>4-9.99ha) 

Rice 55.10 59.50 61.7 63.0 61.00 
Wheat 2.20         1.6 3.40 1.30 2.26 



[ VOLUME 6  I  ISSUE 2  I APRIL– JUNE 2019]                                                     E ISSN 2348 –1269, PRINT ISSN 2349-5138 

  254𝗓        IJRAR- International Journal of Research and Analytical Reviews                                          Research Paper 

Potato  4.0        9.48   12.5 20.4 12.90 
Pulses 1.62        1.10 2.89 3.5 2.40 
Til 3.50        3.30 5.50 6.1 4.59 
Mustard 2.31        1.80 3.6 2.2 2.61 
Jute 0.18        0.90 2.1 1.3 1.39 
Flower 0.70        1.2        0.71 00 0.45 
Vegetables 30.5       21.3 8.9 2.21 15.85 
Total 100       100 100 100 100 

Source: Field Level Survey 
 

Changing Cropping Pattern by Age of Household Head 
Age of household head is one of the factors that affect the cropping pattern and production decision 

on the part of farmers. The aged farmers are not interested to cultivate non-foodgrains. On the other hand, 
younger farmers are much more interested to cultivate non-foodgrains like vegetables and potato. The 
relatively old farmers are not diversifying while younger farmers are seen to diversify.  For the older 
household heads (aged 56 & above) 82.20 percent GCA is covered by rice; percentage of rice area below that 
level (aged 46 to 55 years) is 70.60 percent. On the other hand, the percentage of GCA under rice is less than 
30 for the young group (aged 25 to 36 years and 36 to 45 years). The relatively old farmers or old household 
heads mainly depend on rice cultivation.   On the other hand, young group household heads depend on 
potato and vegetables. Percentage of GCA under potato is above 30 for the relatively young group while 
below 10 for the older household head group (aged 46 to 55 years and 56 and above). Similarly, above 30 
percent GCA is covered by vegetables in case of the young household head group whereas less than 9 
percent by vegetables in case of the older household head group. For the relatively old household head 
groups the percentage of GCA under pulses and Til are higher than that for the relatively young household 
head group (Table 2). 
Table 2 Percentage Share of Gross Crop Area of Major Crops by Age of the Household Head in Sample 

Blocks, 2015-16 
Crop                                 Age Group of household head 

 

Age 25 – 35 Year Age 36 – 45 Year Age 46 – 55 Year Age 56 and above 

Rice  29.05 28.7 70.6 82.2 
Wheat 1.2 1.5 0.7 1.3 
Potato 30.10 31.2 9.7 2.6 
Pulses 1.3 1.7 2.8 3.3 
Til 2.2 3.4 4.5 6.1 
Mustard 3.1 1.3 1.6 1.1 
Jute 0.45 0.7 1.9 1.3 
Flower 0.61 1.2 00 00 
Vegetables 32.00 30.3 8.2 2.1 
Total 100 100 100 100 

Source: Field Level Survey                                                                                                                                                                                                                                                                     
 

Crop Diversification 
The crop diversification index is calculated for sixteen sample villages based on data from the 

primary survey in 2015-16. The value of DI for sample villages under Garhbeta II varies between 0.62 and 
.68 while that under Chandrakona I marginally between .65 and .66. But the value of DI is very low varying 
between .28 and .32 for sample villages under Pingla block and between .27 and .28 for sample villages 
under Sabong block. 

It is observed that the higher the size of land per household the lower the extent of crop 
diversification. This means that marginal landholding induces farmers to diversify their cropping pattern 
and hence the diversification index is higher than that for the other groups of landholding. The value of crop 
diversification index for marginal farmers is 0.60 while for small farmers that is 0.59, for semi-medium 
farmers 0.57 and for medium farmers 0.55 (Table 3). 

Table 3 Crop-Diversification Index by Farm Size 
Size of Households Crop-Diversification Index 
Marginal 0.60 
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Small 0.59 
Semi-Medium      0.57 
Medium 0.55 
All Size 0.58 

Source: Field Level Survey 
 

Factors of Crop-Diversification 
The cropping pattern or crop diversification is influenced by a number of factors like size of land 

per household, literacy rate, family labour, age of household head, and per capita income. Minor irrigation 
facilities supported by electricity, storage and marketing facilities and expected profit per hectare play an 
important role to spread crop diversification   

 The regression results show that of the five variables, family labour has a positive and significant 
effect on the extent of diversification. The coefficient of size of land per household is negative implying that 
crop diversification decreases with the increase of size of land per household. The small and marginal 
farmers are more interested to cultivate non-foodgrains and various types of crops. On the other hand, semi-
medium and medium farmers are not keen to cultivate various types of crops; they cultivate traditional 
crops or are engaged in mono-cropping.  There exists a positive relationship between per capita income and 
crop diversification index (DI) at the household level. This positive relationship is statistically significant. 
Relatively large amount of capital is needed for non-foodgrains cultivation. So the farmer who has own 
capital and relatively high per capita income gets advantage in cultivating non-foodgrains.    

1) Size of Land holdings (Area): The size of land of the farmers can play an important role in their 
decision-making process. The relationship between the size of the operational holdings and the 
diversification index is negative for the semi-medium and medium farmers. On the other hand, the 
relationship between the size of the operational holdings and the diversification index is positive for small 
and marginal farmers. Small and marginal farmers get more advantage for diversification because their 
labour-land ratio is higher than that of semi-medium and medium farmers. The coefficient of size of land per 
household is negative implying that crop diversification decreases with the increase of size of land per 
household. The small and marginal farmers are more interested to cultivate non-foodgrains and various 
types of crops. On the other hand, semi-medium and medium farmers are not keen to cultivate various types 
of crops; they cultivate only traditional crops like foodgrains for home consumption and some cash crops to 
meet cash demands.  

2) Literacy rate:  Literacy rate of the farmers is also a determining factor of crop diversification. 
Farmer’s better skills and better information depend on their education level. High level of  education helps 
them get better access to the farm and non-farm inputs. In the study area we observe that there exists a 
positive relationship between literacy rate of the farmers and crop diversification index. The educated 
farmers are more interested to cultivate non-foodgrains like vegetables and potato. 

3) Family Labour:  The number of family labourers is also an important factor determining the 
extent of crop diversification. Diversified cropping practices require more labour which can be sourced from 
the family itself  

4) Age of the Household Head: Age of the household head is one of the factors that affect the 
cropping pattern and production decision on the part of farmers. As noted earlier the older farmers are not 
interested to cultivate non-foodgrains. On the other hand, younger farmers are more interested to cultivate 
non-foodgrains like vegetables and potato. The older farmers are not diversifying while younger farmers 
diversify. In the study area we observe that there exists a negative relationship between age of household 
head and crop diversification index, 

We may now examine how far the variations in diversification index are explained by those in AHH. 
SL, LR and FL. Table 4 reveals that the variation in DI for marginal farmers is explained by four variables, 
namely AHH, SL, LR and FL to the extent of 54 per cent. The coefficient of SL is significant at 5 per cent level, 
the coefficient of LR is significant at 5 per cent level, the coefficient of FL significant at 1 per cent level  and 
the whole model is significant at 1 per cent level, F value being 29.14.  The variation in DI for small farmers 
is explained by the above mentioned four variables to the extent of 60 per cent. The coefficient of SL is 
significant at 1 per cent level, the coefficient of LR is significant at 5 per cent level, the coefficient of FL is 
significant at 1 per cent level, the coefficient of AHH is significant at 1 percent level, and the whole model is 
significant at 1 per cent level, F value being 34.85. The variation in DI for medium farmers is explained by 
the above-noted four variables to the extent of 86 per cent. The coefficient of SL is significant at 1 per cent 
level, the coefficient of LR is significant at 1 per cent level, the coefficient of FL is significant at 1 per cent 
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level, the coefficient of AHH is not significant, and the whole model is significant at 1 per cent level, F value 
being 21.85. The variation in DI for all types of farmers taken together is explained by the above-mentioned 
four variables to the extent of 60 per cent. The coefficients of all the explanatory variables is significant at 1 
per cent level and the whole model is significant at 1 per cent level, F value being 109.11(Table 4) 
Table 4 Regression Equations Concerning Factors that Influence Changing Cropping Pattern by Farm 

Size 
Sample  
Households 

Regression Equation      
R2 

 R-  
BarSq 

F value 

Marginal  DI = - 0.559 + 0.045**SL + 0.006**LR + 0.167***FL - 0.001AHH 
            (-2.88)       (2.48)              (4.40)              (8.95)             (-0.42) 
               [0.004]      [ 0.014]             [0.000]                [0.000]             
[0.67] 

 
0.56 

0.54 29.14 
[0.000] 

Marginal  PNFA = -57.04 + 3.36**SL + 0.510***LR +14.18***FL – 0.059AHH 
               (-3.50)      (2.15)          (4.42)              (9.60)              (-0.35) 
                [0.000]     [0.033]                [0.000]                   [0.000]                    
[0.000] 

0.55 0.53 28.92 
[0.000] 

Small  DI = - 0.557+ 0.045***SL + 0.008**LR + 0.138***FL - 0.005***AHH 
            (-2.78)       (2.03)              (6.00)          (9.70)             (-3.80) 
                 [0.006]         [ 0.045]                [0.000]                [0.000]               
[0.000] 

0.62 0.60 34.85 
[0.000] 

Small  PNFA = -53.96 + 3.90**SL + 0.732***LR +10.83***FL – 0.462***AHH 
               (-3.36)      (2.19)          (6.13)              (9.46)              (-3.70) 
                [0.001]     [0.030]                [0.000]                   [0.000]                    
[0.000] 

0.61 0.60 33.84 
[0.000] 

        Semi-
Medium      

DI = - 0.244  -0.011SL + 0.007***LR + 0.114***FL - 0.003**AHH 
            (-1.16)       (-1..52)              (5.09)        (6.75)             (- 1.91) 
               [0.24]      [ 0.130]             [0.000]                [0.000]             [0.50] 

0.57 0.57 24.63 
[0.000] 

Semi-
Medium     

PNFA = -31.74  - 0.812 SL + 0.660***LR +9.74***FL – 0.303**AHH 
               (-1.88)      (-1.28)          (5.39)              (7.11)              (-1.98) 
                [0.06]     [0.20]                [0.000]         [0.000]          [0.500] 

0.59 0.57 26.56 
[0.000] 

Medium  DI = - 0.409  - 0.012***SL + 0.008***LR + 0.151***FL - 0.001AHH 
            (-1.62)    (-3.26)              (3.83)          (8.06)             (-0.02) 
                 [0.13]         [ 0.009]                [0.004]                [0.000]                  
[0.97] 

0.89 0.86 21.85 
[0.000 

Medium PNFA = -16.33  - 0.747SL + 0.525*LR +10.41***FL – 0.295AHH 
               (-0.53)      (-1.57)          (1.99)              (4.59)        (0.66) 
                [0.60]     [0.14]                [0.076]       [0.000]         [0.52]          

0.77 0.68 7.89 
[0.005] 

All size DI = - 0.376 - 0.000***SL + 0.006***LR + 0.148***FL - 0.003***AHH 
            (-3.91)    (-0.03)              (9.03)          (17.85)             (-3.44) 
                 [0.000]         [ 0.97]                [0.000]                [0.000]                  
[0.000] 

0.60 0.60 109.11 
[0.000] 

All size PNFA = -39.86  - 0.0419SL + 0.577***LR +12.03***FL – 
0.276***AHH 
               (-5.03)      (-0.30)          (9.20)              (17.59)        (-3.41) 
                [0.000]     [0.76]                [0.000]       [0.000]         [0.000]          

0.60 0.59 106.89 
[0.000] 

Notes: PNFA = Percentage of  non-foodgrains area,  AHH = Age of household head,  FL = Family Labour,  LR = 
Literacy Rate, SL = size of Land per households 
 i) Figures within parentheses indicates ‘t ‘ values  ii) *** Indicates coefficient significant 1 percent level (iii) 
** Indicates coefficient significant 5 percent level. (iv)  * Indicates coefficient significant 10 percent level               
 

 The Empirical Results : Probit Estimates 
The empirical results relating to the household’s participation in non-foodgrains cultivation 

(Dummy variable) are presented in Table 5 The households with literacy rate (LR) are positively and 
significantly associated in non-foodgrains cultivation. It is highly significant for family labour (FL). In Probit 
model there exists a positive relationship between non-farm income (NFI) and non-foodgrains cultivation.  
This positive relationship is statistically significant at 1% level. Participation of the households in the non-
foodgrains cultivation is significantly influenced by age of household head (AHH), i.e., young farmers are 
more interested in non-foodgrains cultivation.  
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Table 5 Probit Estimates of Households’ Participation in Non-foodgrains Cultivation 
Variable Coefficients t-Value/Z-Value P>IzI  
Intercept 
LR 
FL 
AHH 
NFI 

- 9.300 
0.066 
1.412 

- 0.039 
0.001 

- 5.58*** 
5.17*** 
7.83*** 
-2.70*** 
6.60*** 

0.000 
0.000 
0.000 
0.007 
0.000 

Pearson Goodness of fit 
Chi Square = 281.86 
Number of observation = 320 
P = 0.000 
R2  =0.64 

Notes: LR = Literacy rate, FL = Family labour, AHH = Age of household head, NFI = non-farm income 
*** Indicates coefficient significant at  1% level 
 

Impact of Crop-Diversification on Economic Development 
Farmers get higher net farm income from crop diversification, reduce unemployment and 

poverty,conserve water resources and sustains soil value, have balanced use of fertilizers, controlled disease 
and pest. These positive impacts of diversification support the development of the rural economy. We here 
analyse the impact of crop diversification on gross income and value of production per acre, and labour 
employment per hectare.  

In our study area per capita income of the medium farmers is higher than small and marginal 
farmers while net return per acre of marginal farmers is higher than that of medium farmers. 

 We now examine the impact of crop diversification on per capita income, net return per acre, per 
capita agricultural income and labour employment per acre. It is observed from Table 11 and that there 
exists a positive relationship among the variables like per capita income, net return per acre, per capita 
agricultural income, labour employment per acre and crop diversification index (DI) as per size of holdings. 
We also observe from this table that there exists a positive relationship between per capita income and 
diversification index for marginal farmers.  

We now examine how far the variation in per capita income of marginal farmers is explained by DI.  
Table 6 reveals that the variation in per capita income is explained by DI variable to the extent of 83 per 
cent. The coefficient of DI is significant at 1 per cent level and the whole model is significant at 1 per cent 
level, F value being 472.53.  The variation in per capita income of small farmers is explained by DI to the 
extent of 71 per cent. The coefficient of DI is significant at 1 per cent level and the whole model is significant 
at 1 per cent level, F value being 225.21. The variation in per capita income of medium farms is explained b y 
DI to the extent of 60 per cent. The coefficient of DI is significant at 1 per cent level and the whole model is 
significant at 1 per cent level, F value being 20.95. The variation in net return per acre of marginal farms is 
explained by DI to the extent of 97 per cent. The coefficient of DI is significant at 1 per cent level and the 
whole model is significant at 1 per cent level, F value being 4052.01. The variation in net return per acre of 
small farms is explained by DI to the extent of 96 per cent. The coefficient of DI is significant at 1 per cent 
level and the whole model is significant at 1 per cent level, F value being 2143.80. The variation in 
agricultural income per acre is explained by DI to the extent of 93 per cent. The coefficient of DI is significant 
at 1 per cent level and the whole model is significant at 1 per cent level, F value being 4842.98. The variation 
in labour use per acre is explained by DI to the extent of 96 per cent. The coefficient of DI is significant at 1 
per cent level and the whole model is significant at 1 per cent level, F value being 10222.44 (Table 6) 

Table 6 Per Capita income, Per Capita Agricultural Income, Net return per Acre and Labour 
Employment in Relation to Diversification Index by Farm Size 

Sample  
Households 

Regression Equation      R2  
 R-bar sq.    

 
F value 

Marginal  PCI = 7664.37 + 19022.52*** DI 
           (18.65)             (21.73) 
           [0.000]             [0.000] 

0.83 0.83 472.53 
[0.000] 

Marginal  NRPA = -3389.13 + 27386.84*** DI 
                (-16.77)         (63.65) 
                         [0.000]             [0.000] 

0.97 0.97 4052.01 
[0.000] 

Small       PCI = 9860.72 + 16639.16*** DI 
                     (15.93)       (15.00) 
                 [0.000]         [0.000] 

0.72 0.71 225.21 
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Small  NRPA = -2510.84 + 25702.18*** DI 
                    (-8.10)         (46.30) 
                         [0.000]             [0.000] 

0.96 0.96 2143.80 
[0.000] 

        Semi-Medium      PCI = 10148.97 + 17749.92*** DI 
                 (11.02)       (11.09) 
                 [0.000]         [0.000] 

0.62 0.61 123.13 
[0.000] 

Semi-Medium     NRPA = -2223.62 + 26935.35*** DI 
                (-5.86)         (40.92) 
                         [0.000]             [0.000] 

0.95 0.95 1674.67 
[0.000] 

Medium  PCI = 20009.93 + 15948.71*** DI 
                 (9.50)       (4.57) 
                 [0.000]         [0.000] 

0.63 0.60 20.95 
[0.000] 

Medium NRPA = -2645.83 + 27149.32*** DI 
                (-3.28)         (20.35) 
                         [0.000]             [0.000] 

0.96 0.96 414.35 
[0.000] 

All size PCI = 8792.60 + 19594.77*** DI 
                 (19.22)       (22.25) 
            [0.000]         [0.000] 

063 062 495.13 
[0.000] 

All size NRPA = -2566.48 + 25963.81*** DI 
                (-17.00)         (89.34) 
                         [0.000]             [0.000] 

.96 .96 7981.79 
[0.000] 

All size AGI = 6951.09 + 10779.78***DI 
            (86.78)        (69.59) 

0.94 0.93 4842.98 

All size LUA = 17.15 + 120.31 ***DI 
            (27.88)     (101.10) 

0.96 0.96 10222.44 

All size PCI = 10693.5 + 239.33***PNFA 
            (30.35)     (23.71) 

0.64 0.63 562.57 
(0.000) 

Sour ce : Fiel d Le vel Survey  
Notes: Figures within parentheses indicate ‘t ‘ values   ii) ** and *** Indicate  coefficient significant  at 5% 
and 1% level respectively. 
LUA= Labour use (Employment) per acre , NRPA = Net return per acre, DI = diversification index, PCI = Per -
Capita income,  PNFA= %  of area under non-foodgrains, AGI = Agricultural income per  acre                                                                               
 

V CONCLUSION 
Crop diversification and cropping pattern vary widely across the villages. The extent and pattern of 

diversification also vary across different farm sizes. The cropping pattern of small and marginal households 
is more diversified compared to that of semi-medium and medium households.. Percentage of GCA under 
foodgrains is higher for semi-medium and medium farmers than that for small and marginal farmers. Small 
and marginal farmers cultivate more of non-foodgrains like vegetables, fruits and Potato than medium 
farmers..                                                 

At the village level (all size of farm) the cropping pattern as well as crop-diversification is 
influenced by a number of factors like size of land per household, literacy rate, family labour, age of 
household head, and per capita income. Minor irrigation facilities supported by electricity, storage and 
marketing facilities and expected profit per hectare play an important role to spread crop-diversification   

 The regression results show that of the five variables, family labour has a positive and significant 
effect on the extent of diversification. The coefficient of size of land per household is negative implying that 
crop diversification decreases with the increase of size of land per household. The small and marginal 
farmers are more interested to cultivate non-foodgrains and various types of crops. On the other hand, semi-
medium and medium farmers are not keen on cultivating various types of crops; they cultivate traditional 
crops or are engaged in mono-cropping. There exists a positive relationship between per capita income and 
crop diversification index (DI) at the household level.  

Age of household head is one of the factors that affect the changes in cropping pattern and 
production decision on the part of the farmers. The older farmers are not interested to cultivate non-
foodgrains. On the other hand, younger farmers are more interested to cultivate non-foodgrains like 
vegetables and potato. The older farmers are not diversifying while younger farmers do diversify. 
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The crop diversification process in the study area was led by the marginal and small farmers who 
constitute the most dominant category in terms of both number of holdings and operated area. The marginal 
and small farmers in the study area have a higher diversification index. Also the percentage of cropped area 
under vegetables is higher for these farmers as compared to the semi-medium and medium farmers. The 
marginal and small farmers cultivate more labour-intensive and high value crops, especially vegetables and 
potato.  
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