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ABSTRACT 

 

        Perceptions of knowledgeable Bangladeshi farmers regarding rice yield losses due to various technical 
constraints were studied to quantify the magnitude of yield losses and yield gaps. Two model farmers were 
chosen from each of the selected 120 thanas of the country. These 240 sample farmers were interviewed to 
solicit their perceptions on probability of occurence of different biotic and abiotic constraints, the proportion of 
area affected by these constraints and the corresponding yield losses. The result on normalized yield loss 
estimation shows that abiotic factors are much more severe than the biotic ones in constraining rice yields 
irrespective of production ecosystems. Yield loss from all biotic and abiotic constraints is estimated at 0.8 tons 
ha-1 which is about 28% of the current farm level yields. The volume of rice production lost from these 
constraints is estimated at 7.8 million tons of paddy valued at US $ 1558 million at the existing international 
prices. Ex-ante analysis shows that the research investment on the priority problem areas would pay fairly 
lucrative returns to the government. 
 

I. INTRODUCTION 
 

       Rice production is vital to the Bangladesh economy, because rice contributes about 50 
percent of the total agricultural value added and it engages over 65 percent of the total 
agricultural labor force. Besides, rice production continues to be one of the important 
sources of livelihood accounting for an estimated 76% of the people's average calorie 
intake and 66% of protein intake (BBS, 1996). The experience of technological change led 
by varietal improvement in Bangladesh has significantly contributed to the growth of rice 
production during the last two decades. Gains in the, food grain sector that Bangladesh has 
achieved since its independence are mostly due to technological progress in the rice 
cultivation. 
 
      The experience of 1990s however suggests that the technological progress is getting 
out of steam. Adoption of modern varieties is already complete on the irrigated land. 
Further expansion of irrigation will also be difficult. Given the existing land constraints, 
further growth in rice production will depend on (a) the development of modern varieties for 
the unfavorable production environments, (b) the success in reducing yield losses from 
biotic, water stress and soil related constraints, and (c) increasing efficiency in the use of 
inputs. 
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        However, It is widely perceived that there is wide gap between the potential and farm level 
vield and the major part of the gap is due to the yield loss caused by several biotic and abiotic 
factors. The magnitude of these losses have not yet been systematically quantified. In Bangladesh, 
rice scientists initiated crop loss assessment as early as in 1973, but estimates were made 
through measurement of losses in controlled experiments in a few plots in research stations. It has 
been reported that the broad spread of modern rice varieties during the green revolution period has 
been associated with outbreaks of several viral, fungal, bacterial and nematode diseases along 
'with numerous insect pests. The losses were often reported to vary from 30 to 90 
percent of the yield ~Miah, 1988, BRRI 1979, Dey et al, 1996). The way crop yield loss 
(caused by biotic factors) -,vere evaluated so far, could hardly be used for the estimation of 
aggregate loss at the country level, because a) crop losses are often calculated using empirical 
damage functions derived from plot experiments on research stations. Extrapolating their use to 
farmers' fields requires that proper accounting be done for scale-depending phenomena (Teng 1990) 
and (b) the estimates are often not available over a large, representative area to enable national or 
regional estimates of the area affected. Furthermore some pests only cause localized damage, 
which although may amount to 100% loss becomes relatively unimportant when 
extrapolated at the national scale. Any excercise on research prioritization needs to 
recognize that there are pests which cause damage over large areas at low levels and there are 
pests which occur infrequently in small areas but causing devastating losses in the affected area. 
 
        It is therefore, imperative that, in order to derive policy implications, crop loss estimations 
need to be made on the basis of normalized yield loss i.e, loss at the national level for a normal year. 
Planners and policy makers need information on the relative importance of various problems so that 
they can allocate and redistribute the available resources among various researchable issues. To 
satisfy this national need, the factors associated with the existing yield losses must be clearly 
identified. This study therefore, presents an overview of the magnitude of production losses due to 
the technical constraints using data on farmers' perception of yield losses. In particular the study 
aimed to: a) identify the existing rice yield gaps across the production environments and associated 
production constraints, b) estimate the contribution of various biotic and abiotic constraints to the 
yield gap in different rice ecosystem and, c) generate a list of priority problem areas for rice 
research based on their corresponding yield loss estimates and potential research pay-offs. 
 
      The rest of the study is organized as follows: In the second section, we explained the 
methodology employed in the study: while the empirical results are discussed in the third section. 
The last section deals with the summary and concluding remarks. 
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II. METHODOLOGY 
Sampling and Data 
 
 

      For this study a nationwide field level survey on the estimation of rice yield gaps and yield 
losses was undertaken during 1995-96. A sample survey was carried out to study extenstion 
workers' and farmers' perceptions of yield gaps and yield losses. Thana level Agricultural Extension 
Officers and model farmers were the sampling units.To draw the sample for the survey, a two stage 
sampling procedure was adopted. The country was classified into 10 major agroecological zones 
according to the FAO study. Each agroecological zone was further subdivided into four land types 
according to flooding depth (MPO, 1992). All thanas in Bangladesh were grouped into these (10 x 
4) 40 sub-ecosystems. A sample of 120 thanas (25% from each group) were then drawn randomly 
to proportionately represent the subecosystems. Two model farmers knowledgeable about rice 
production practices were purposively selected from each Thana with the advice of extension staff. 
A structured questionnaire was used for the survey. The research team consisting of agronomists, 
economists and extension specialists visited each region and held a workshop with extension 
officials to discuss the objective of the study and to solicit information on major insects and 
diseases in the region, the coverage of area under different rice ecosystems and soil related stresses. 
Assistance was solicited to identify model farmers in the selected thana and to conduct the survey. 
 
       Farmers were interviewed by crop production specialists in presence of the local extension 
officer. Information were generated on crop varieties, input use, major yield reducing stresses, 
frequency of their occurrence over the last 10 years, area affected and corresponding yield losses in 
the affected area. Extension personnel helped farmers to identify the contrainsts/symptoms but 
corresponding estimate of losses were obtained from the farmers themselves. A final workshop was 
held at BRRI to review the findings by the rice researchers and the extension specialists. 
 
Yield loss estimation 
 
The estimates of yield loss were made based on three variables:          

Frequency of occurrence of the problem in the last ten years  
 

Percent of area affected by the constraint when it occurs  
 

The amount of yield loss in the affected area 
 
       The area affected by each constraint in a normal year was estimated by multiplying the first 
two variables. The normalized yield losses were estimated by multiplying the yield losses 
in affected area with the percent of area affected by the constraint. The normalized yield losses 
per unit area were then multiplied by the total rice area to estimate the production losses from 
these constraints at the national level. 
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        The maximum yield under irrigated conditions is estimated at 5.19 t/ha, compared to 2.47 tons 
under rainfed conditions. This large difference arises due to the availability of irrigation facilities 
and the adoption of modern varieties. This gap could be reduced substantially, if appropriate 
modern varieties could be developed for rainfed conditions. 
 
       Under the irrigated conditions the maximum yield achieved by farmers is 4.79 t/ha for the wet 
season (aman) and 5.83 t/ha for the dry season. The one ton difference in yield is due to the 
favorable environmental factors such as less cloud cover, higher sunshine, and larger difference 
between the day and night temperature. 
 
       The best environmental situation for rice production is exemplified by the boro crop under the 
irrigated ecosystem. For this crop farmers achieve a yield of 5.83 t/ha, if there is no biotic and 
abiotic stresses. Yield obtained in the research station and on-farm experiment for the popular 
Boro varieties (e.g. BR14, BR3 etc) is reported as between 6.0 & 6.5 t/ha (BRRI,1998). 
 
      This shows limited possibility of increasing the yield through improved crop management 
practices. 
 
Biotic Constraints to Rice Production 
 
      Insect pests : The major destructive rice insect pests as reported by the survey farmers are 
stemborers, rice hispa, rice bugs, brown planthopper, leaffolder, ear cutting caterpillar, case worm, 
gall midge, mealy bugs, thrips and storage insects . In terms of intensity of damages in the 
affected area with respect the insects, the yield loss varies from 236 kg to 772 kg ha-1 Table 3. The 
highest intensity of loss in the affected area was reported for Brown plant hopper and ear cutting 
catterpiller with an yield loss of about 40 % of the farm level yield. while the lowest was reported 
at only about 12% for caseworm. In terms of frequency of occurrence leaf folder was reported as 
the most serious insect followed by stemborer. Farmers reported that they faced these problems 
usually once in three years. In terms of area affected when the problem ocurs, most important 
insects are stemborer and rice hispa. Farmers reported that in the seasons when it occurs, stemborers 
affect 32% of the area for the irrigated ecosystem., and 27% of the land for the rainfed ecosystem. 
The estimate for rice hispa is 12 and 21 percent respectively. The brown plant hopper however 
appears to be a localized problem. According to the respondents, it affects only 4.4% and ?.1~Ic of 
the area in the irrigated and rainfed ecosystems respectively when it occurs. The ear catterpiller 
and case worm also affects only a small fraction of area. If those three variables are taken into 
account to estimate normalized yield loss we find only stem borer, rice hispa and rice bug as the 
major damaging insects in Bangladesh. With expansion of irrigation however the brown  
 
 
 
 
 
 
 
 
 
 
 
 



 



 





















 


