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ABSTRACT 
 

The paper examines land use pattern for the small farmers at the farming systems research site, Jessore and 
attempts at developing optimum land use pattern considering available resources. Linear programming was 
used for optimizing resources. The results revealed a considerable divergence between the existing and 
optimum plans under both limited and borrowed capital situations. The resources were not found optimally 
allocated and after optimization, gross margin and employment of labour could be increased. Tractor/power 
tiller utilization increased under borrowed capital situation, while labour employment and tractor/power tiller 
utilization decreased under limited capital situation. This suggests that capital acted as a severe constraint. Cereal 
based cropping patterns showed dominance in both the existing and optimum plans. The optimum plans affected 
tenurial groups differently because of inter-tenurial variation in resource endowment and management. It is 
suggested that strengthening of the extension services and market network, besides a strong financial support, 
would go a long way in improving the prospects of the small farmers of the study area. 
 

1. INTRODUCTION 
 

       Optimum allocation of land and other resources is defined as to what crop activities 
to undertake, how much land to allocate to each crop activity and what method and 
combinations of inputs to use on each crop so that net farm returns are maximized (Singh, 
1978). Studies in optimum land use pattern, resource allocation and resource requirements, 
using the linear programming, have largely been attempted in many countries for different, 
usually synthetic or average categories of farms. In such studies for each farm situation, 
some resources are taken to be given, while others are hired or borrowed to the level where 
the marginal productivity of the resources gets equated to the marginal factor cost (price) of 
the respective resource (Dahiya, 1976; Singh, 1978; and Kahlon and Johl, 1978). It is 
assumed that the resources which are hired are available to the extent as to satisfy the 
estimated level. There is a limited 
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cum-tenant farms, the optimized plan reduced the labour requirement in four peak periods viz. 
February, March, May and August. The remaining peak periods recorded higher labour 
requirement as compared to the existing plan. The relaxation of capital constraint increased the 
labour requirements. This was due to transfer of greater land area under local paddy to modern 
varieties which utilized more labour compared to local varieties. Therefore, during April, May, 
July, November and December, greater utilization of labour was noticed in the optimum plan 
with borrowed capital. The non-paddy crops such as jute, mukhikachu and potato further 
pushed up the labour requirements in those periods. Due to capital scarcity, the farmers kept 
their lands fallow in the optimized plans with limited capital. The farmers had to hire labours 
during November for the pure owner farms and during May and November for the owner-cum-
tenant farms in the production plan with borrowed capital. 
 
Utilization of Bullock Labour 
 

       The utilization of bullock labour in existing and optimum plans during selected peak 
periods for different tenurial groups is presented in Table 4. The bullock labour utilization 
decreased in the optimum plan with limited capital by 40.27% for the pure owner farms as 
compared to the existing plan. This was due to the lesser utilization of land. However, the use of 
bullock labour in the optimum plan for the month of July was higher than that in the 
existing plan because of greater ploughing requirements of transplanted aman and brinjal. The 
relaxation of capital constraint increased utilization of bullock labour due to transfer of land 
area from local (paddy) varieties to modern varieties. In this plan, the farmers had to hire 
bullock power throughout April because of ploughing of aus paddy, broadcast aman paddy, 
danta and mukhikachu. 
 

      In the case of the owner-cum-tenant farms, the total utilization of bullock labour 
decreased in the optimum plan with limited capital by 50.47% as compared to the existing 
plan. This was due to the fact that the farmers kept land fallow under this plan owing to 
capital scarcity. Even in the case of relaxation of capital constraint, the owner-cum-tenant 
farms could not increase bullock labour utilization significantly over the existing plan. 
However, the farmers had to hire bullock labour during April for both the groups of farms in 
the optimum plan with borrowed capital. 
 
Utilization of Tractor/Power Tiller 
 

      The utilization of tractor/power tiller for the existing plans and the optimum plans in the 
different peak periods for the selected tenurial groups of small farmers has been presented in 
Table 5. In the case of the pure owner farms, utilization of tractor/power tiller increased in the 
optimum plan with limited capital by 0.79% as compared to the existing plan. The relaxation of 
capital constraint further increased (3.57%) the utilization of tractor/power tiller. 
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       In the case of the owner-cum-tenant farms, a slightly different result was observed. Table 6 
reveals that the owner-cum- tenant farm registered a decrease of tractor/power tiller 
utilization by 61.11 % in the optimized plan with limited capital as compared to the existing 
plan. This was due to the non-utilization of tractor/power tiller of those crops which entered 
into that plan. The relaxation of capital constraint increased the utilization of tractor/power 
tiller by 54.65% in the optimum plan as compared to the existing plan. This was due to 
greater utilization of land area by rabi crops, namely sweetgourd, chickpea, mustard and lentil in 
the optimum plan. 
 
Gross Margin Under Existing and Optimum Plans 
 

       An examination of Table 6 reveals that optimum plans with limited capital situation 
resulted an increase in gross margin by 32.79 and 31.80% on the pure owner and owner-
cumtenant farms respectively. This clearly shows a marked mal-allocation of existing resources on 
all tenurial groups and a considerable scope for increasing farm income by reallocation of 
existing resources. The mal-allocation in the case of both the groups of farms was almost the 
same. The provision of borrowed capital further raised the income by 71.77 and 62.88% over the 
optimum plans with limited capital in the cases of the pure owner and owner-cum-tenant farms 
respectively indicating that both groups of farms were highly capital starved. The result of the 
analysis suggests that provision of adequate and timely credit would go a long way in 
popularising the adoption of modem varieties and cash crops, and in raising farm income. 
 
       The marginal value product of land varied considerably from situation to situation. An 
examination of Table 7 reveals that the use of borrowed capital increased marginal value 
product of land in all situations. The marginal value product of rented-in land was zero in the 
optimum plan with limited capital. 
 
Marginal Value Products of Resources 
 

       The marginal value product of human labour for different months is given in Table 8. In 
the case of the pure owner farms, the marginal value product of human labour for different 
months in the optimum plan was zero (excepting the month of November). This indicates that the 
available human labour was uniformly surplus of the requirement in the optimum plan in the 
case of the pure owner farms. For the owner-cum-tenant farms however, a slightly different result 
was observed. The positive marginal value product of human labour was observed during the 
months of March, May July, August and November. This indicates that the available 
human labour was uniformly surplus of the requirement in the optimum plan in the case of the 
pure owner farms. Rationale for varying marginal value products of human labour was related to 
land reallocation to different crops and consequential readjustment in land-labour ratio in the 
cropping patterns under the optimum plans. 
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       An examination of Table 9 reveals that on pure owner and owner-cum-tenant farms, the 
marginal value product of bullock labour was zero in most of the periods (excepting the 
months of April and July). This shows that the excess available bullock labour on these farms and 
the extent of under-employment prevailed in almost all the periods. 
 
       Table 10 indicates that the introduction of borrowed capital decreased maginal value 
product of tractor/power tiller. This might have been due to increase in the use of 
tractor/power tiller with access to capital. It is seen from Table 11 that the marginal value 
product of tractor/power tiller in the month of April was zero in the case of owner-cum-
tenant farms with existing (limited) capital situation. This might be due to non-utilization 
of tractor/power tiller for those crops which entered into that plan. 
 
       The introduction of capital borrowing activity increased the use of capital on both 
groups of farms as evident in Table 11. The increase in the use of capital ranged from 23% to 
34% in the case of the pure owner farms. This shows how badly the farmers need the credit for 
proper and better utilization of the available resources (with exception in tractor/power tiller). 
So, there exists an urgent need for providing special credit facilities for introducing the 
modern varieties and high valued cash crops as well as for optimum utilization of available 
resources. The marginal value product arising from limited capital was higher in owner-cum-
tenant farms than that of pure owner farms. This indicates that in the case of the owner-cum-
tenant farms, the capital investment pushed up even at a high rate of interest. For achieving 
economic efficiency the use of capital should be invested to the point where marginal value 
product equals interest rate. 
 

IV. CONCLUSIONS AND POLICY IMPLICATIONS 
 

       The above discussions clearly demonstrate that under the existing plan, farm resources 
were not utilized optimally. There was significant increase in net return and employment of 
labour yielded by the optimum plans over the existing ones. Tractor/power tiller utilization 
increased under borrowed capital situation, while labour employment and tractor/power tiller 
utilization decreased under limited capital situation. This indicates that lack of capital acted as a 
severe constraint. Cereal based cropping patterns showed dominance in both the existing and 
optimum plans. The study found that the owner farmers were more efficient in allocating and 
utilizing available resources than those of the tenant operators. The variation in productivity 
was mainly due to variation in resource endowment and management. The information on 
optimum plans computed will be useful for policy makers to evolve regional schemes for 
development. The results of the study can be utilized by the credit agencies to assess the credit 
needs, both in short-term and long-term of the farmers. Based on our analysis, certain policy 
instruments may be identified and their implications can be stated as follows: 

(i) the existing land use pattern was found to be sub-optimal, thereby indicating more 
scope of farm management extension. 

 
 
 
 
 
 
 
 
 



 



 



 



    



 


