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  Research Note 

RESOURCE USE EFFICIENCY OF IRRIGATED-HYV BORO 
RICE CULTIVATION BY DIFFERENT FARM SIZE 

GROUPS AND ITS IMPACT ON EMPLOYMENT 
AND DISTRIBUTION OF INCOME IN DTW II 

PROJECT AREA OF MYMENSINGH 
 

K. C. Mandal, S. A. Sabur and A. R. Molla 

ABSTRACT 
 
The study seeks to verify the contending propositions of size productivity relationship prevailing in DTW II 
Project, to measure and compare per hectare cost, returns, farm productivity, to estimate the impact of farm 
size on employment. It uses empirical data collected through a lengthy intensive farm survey of 220 sample 
farmers in an area of Mymensingh district in Bangladesh. The study shows that medium farms obtained the 
highest yield and gross margin despite using least amount of inputs. They were technically more efficient 
but no farm group was found to be efficient allocatively. The study also shows that there is scope to 
increse the doses of fertilizer despite its higher price in the recent years. It is also found that small 
farms created more employment opportunities and medium farms used resources more efficiently in the 
study area. 

I INTRODUCTION 
 
To feed the rapidly growing population, government of Bangladesh has given top 

priority to the resolution of the food shortage and set a plan to achieve food autarky by 
1995. In fact, there is a substantial prospect for achieving food autarky by increasing 
agricultural productivity through the introduction of seed, fertilizer and irrigation 
technologies. Among them, irrigation is important in the sense that use of other 
technologies is limited in the absence of irrigation. For that reason, government with the 
help of donor agencies is spending lot of money on tubewell irrigation and has fixed a 
target of bringing 22 and 7 lakh hectares under shallow and deep tubewell (DTW) irrigation 
respectively by the end of fourth five year plan (GOB, 1990). One of the projects 
implemented is DTM II project under which 4000 DTWs are installed. 
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However, farm size is an important factor to increase productivity of inputs. The 
field level studies on productivity in relation to farm size are inconclusive and confusing in 
policy recommendation. Those who observed inverse relationship between farm size and 
productivity are, among others, Sen (1964), Bardhan (1973) in India and Hossain (1977) in 
Bangladesh. No relationship was observed by Rao (1967) in India and Islam (1974) in 
Bangladesh. However, Ghosh (1973), Mandal (1979) and Bhuiyan (1986) found that 
medium farm size groups were more productive. Mandal (1979) and Chattopadhyay & 
Rudra (1977) were strongly in view that certain relationship might operate in a certain 
region at a certain time but that might vary due to variation in resource endowments and 
cropping patterns. Since it is still a cotroversial and largely inconclusive issue, it is 
crucially important to examine which situation is prevailing in DTM II project area; 
whether the farmers of different farm size categories are efficiently allocating their 
resources or not. 

Agriculture is still the major source of employment in Bangladesh. It accounts for 60 
percent of employment opportunities. In rural area, there is abundant labour force who sell 
out their labour as their prime source of income and employment. So it is necessary to 
estimate which farm size group absorbs more agricultural labour to eradicate 
unepmployment. Income distribution is also a vexed and long debated question. Income 
distribution among the factors of production is a crucial issue as it qualifies how factors of 
production are contributing to the gross value of production. Equity in income distribution is 
desirable for sustainable economic growth. But various field studies obsrved varied 
phinomenon relating to income distribution. Modern technology is criticised by many 
researchers for its adverse impact on income distribution. In this context, it is 
worthwhile to estimate how income generated from the HYV boro cultivation in the 
Project area is being distributed among various factors of production in different farm 
size groups. The study is an attempt to examine the resource use efficienc with respect to 
farm size of HYV Boro paddy cultivation and its effect on employment and income 
distribution in DTW II Project area. The hypotheses which are to be tested are: 
productivity, cost, return and resource use efficiency do not vary significantly among 
different farm size groups and farm size has no effect on employment and income 
generation. The paper is organised as follows: Section II discusses sources of data. 
Analytical techniques used in the paper are the presented in section III. Section IV deals 
with results and discussion. Summary and conclusions are made in section V. 

II. DATA SOURCES 
 
The study used the data collected for annual monitoring survey of DTM II Project 

for 1991-92 irrigation season. Crop production data collected from 220 sampled farmers 
in Mymensingh area were used in this study. The study area covers all the thanas of 
Mymensingh district. Farmers were selected by systematic sampling procedure from the 
"irrigation ledger" collected from the managers of the selected schemes. Data collection was 
made by the 
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Four different modes of water charge payment such as fixed cash, crop share, farmers' fuel and 
fixed crop were found in the study area. Under fixed cash and fixed crop methods, a fixed amount 
of money and crop are paid respectively as water charge. In case of crop share, users usually 
pay 1/4 of their harvest as payment for water. In farmers' fuel method, apart from fixed cash, 
farmers supply fuel for irrigating their land. Per hectare water charge were calculated to be Tk. 
2806.17, 3211.00 and 6261.20 for fixed cash, farmers' fuel and crop share payment method 
respectively. Water charge were maximum for crop share because in this method the users were 
benefitted as they pay nothing as water charge before harvest. 

 
Total full costs per hectare were computed as TK.16659.31, 14561.59 and 16339.59 for 

small medium and large size groups respectively. This was the highest for small farms 
followed by large and medium farms. On the other hand, the respective cash costs were found to 
be Tk. 8014.57, 9312.20 and 11775.65 for small, medium and large farms. (Table 3). The total 
cash costs were positively related to farm size which may be due to the fact that larger group 
of farmers used more hired labour in their plots. It is mentioned that labour cost was the 
highest cost item (about 50% of total cost) followed by irrigation charge. 

 
Paddy yield was the highest for medium farms followd by by large and small farms (Table 2). 

Medium farms' yield was found to differ significantly with small farms. The result is 
consistent with Mandal (1979) and Hossain et. al. (1987). However, Hossain (1977) and 
Bhuiyan (1986) observed higher yield on small farms. Rathore (1984) observed two different 
results in two different places. Abedin and Bose (1988) found higher output on medium and 
large farms due to the adoption of modern technology. 

 
Gross farm income was estimated at Tk.25238.53, 27944.59 and 26368.73 and net 

income was Tk. 8579.22, 13383.00 a nd 10029.14 for small, medium and large size group 
respectively. The study thus reveals that gross as well as net income were the highest for 
medium farmers followed by large and small farmers. But in case of income over cash cost, 
large farmers' income was the lowest because of their higher cash cost. The highest income of 
the medium farmers may be attributed to their lower input use and by their size owned as 
observed by many researchers. 

Estimated Production Function 
The estimated production functions are presented in Table 5. The corresponding 

coefficients of various inputs are elasticities of yield with respect to those inputs. The 
estimated elasticity of human labour is positive and significant for small farm size group. The 
negative coefficient of human labour for medium and large farms may be explained by their 
hired labour use. The result thus implies that small farms are more productive in human 
labour use compared with medium and large farms. Similar results were also observed by 
Hossain et. at. (1987) and Jahan (1985). Hossain (1977) also observed inverse relationship 
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between labour productivity and farm size. This inverse relationship may be explained by 
distribution of human labour. Large farms, compared to small and medium farms, depend 
more on hired labour than family labour. There might be qualitative difference between family 
labour and hired one as family labour become more sincere when they work on own land. 
Besides this, large scale hired labour used in peak season over a scattered plots is a serious 
management problem for large farms. 

 
In case of draft power, the estimated coefficients for small and large farms are positive 

and significant but the magnitude of coefficient for small farms is lower compared with large 
farms. As the small farm has relatively more bullock power per unit of land , they use bullock 
power lavishly. So, the productivity of bullock for small farms is low. On the other hand, 
large farmers may have better quality of bullock and comparatively more land to use them 
productively. So, their productivity is high. From this it may be inferred that productivity of 
bullock power is more for large farms compared with small farms. Bhuiyan (1986) obtained 
the similar result in case of Aman paddy. 

 
The higher and significant positive coefficient of fertilizer for large farmers indicates that 

they obtained more yield from the use of fertilizer. Since they are more educated, they perhaps 
used fertilizer in proper amount at proper time. The negative and insignificant coefficient of 
fertilizer for medium farms may be explained by the fact that in their production function, plot 
size acted as a dominat variable which absorbed almost all the variation of output keeping 
nothing for the others. 

 
The coefficients related to the distance of plot are all negative and insignificant with the 

exception of medium farm's coefficient which is significant at 10% level. This indicates that 
except medium farm distance factor does not hamper the crop production. Even then the effect of 
distance on crop production can not be ruled out since it affects the productivity in different ways. 
As for example the nearer plots may be affected by excessive water supply. 

 
All the coefficients of plot size are positive and significant. However, small farmers' 

coefficient is lower compared with other farmers. That means in case of small farmers, plot 
size is not a more important variable like medium and large farms. 

 
The summation of estimated elasticities are 1.00, 0.85 and 1.30 for small, medium and 

large farms respectively (Table 6). This signifies that small, medium and large farge farms are 
operating respectively under constant, decreasing and increasing return to scales. 

Comparison Among Various Production Functions: 
To test difference in production functions among the farm groups three production 

functions with pooled data for small and medium, medium and large and small and large farm 
size groups are estimated and are presented in Table 7. The significance of Chow test's F ratios 

 

 



 



 



 



 



 



 


