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ABSTRACT 

 
        Pesticides are generally sold at a price lower than MRP, but in some cases during peak period they are sold 
higher than MRP. More than one-half of farmers use recommended quantity of pesticides. Almost all farmers use 
pesticides after seeing pest/disease in the field. Majority of them cover their face during pesticide application. 
Among all crops, comparatively more pesticides are applied for vegetables crops. Majority of farmers believe 
that pesticide application pollute water & air and they are harmful to farm labour. The study shows that farmers 
use excess pesticides for all crops except Banana (sagar) and Mango. Non-IPM farmers apply much higher amount 
of pesticides than IPM farmers. Only IPM trained farmers know and use IPM technologies. Apart from pesticide 
application, majority of trained farmers are aware and use crop rotation and control by hand methods. In contrast, 
a few of them use cultural and biological methods. Although they are interested to use pest resistance seeds, 
they cannot use those because of non-availability of seeds. In case of using recommended doses of pesticides, 
IPM and nonIPM farmers differ significantly. Comparatively more IPM farmers express their view that 
pesticide application pollutes air as well as crop. Finally, this study reveals that training on IPM encouraged 
farmers to adopt non-traditional pest control methods. 
 

I. INTRODUCTION 
 
       The role of pesticides has become critically important with modernization of 
agriculture. Modernization of agriculture implies increased use of modem inputs such as 
chemical fertilizer, irrigation and modern seeds, which provide a favourable climate for 
rapid growth of pests. Moreover, modern seeds are more susceptible to insect pests and 
diseases. 
 
        The use of pesticides, however, carries several dangers. Non-optimal and non judicious 
use of pesticides may result in a series of problems related to both loss of their effectiveness 
in the long run and certain externalities like pollution and health hazards. It is argued 
that increase in production cost, when associated health costs are counted due to use of 
pesticides, exceeds the improvement in crop productivity. Prophylactic chemical control (i.e. 
calendarbased pesticide application) recommendations for rice were set in the early 70s 
when modern varieties were introduced. Since then, despite improved varietal resistance and 
management practices, these recommendations have hardly changed. Prophylactic chemical 
control has 
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been associated with destruction of other beneficial (predator) species, resurgence of the treated 
pest populations, outbreaks of secondary pests, residues in food, feed and the environment, 
and farmer illness from prolonged exposure to pesticides. Since pesticides having some 
undesirable effect on environment and human health, several countries including Bangladesh are 
introducing integrated pest management (IPM) technologies which are based on the natural 
balancing forces in ecological • system. An economic evaluation of these technologies is 
urgently needed. 
 
       In Bangladesh, several studies have been conducted on marketing and economic use of 
different agricultural inputs. But the studies on pesticides are scantly. Rahman (1978) 
emphasized on the study concerning correct application and economic viability of insecticides. 
Prabhu (1985) showed that pesticides use by farmers was excessive and their pesticides use 
decisions were based on their expectations regarding the timing and intensity of pest attack, the 
pest damage function and the effectiveness of pesticides. Rola and Pingali (1993) candidly 
recognized that frequency application and use of very toxic chemicals increased risk of 
farmer health damage due to chemical exposure and indiscriminate pesticide use leads to larger 
pest related yield losses than not applying pesticides at all. They warned that poorly implemented 
IPM programs could increase the amount of insecticides applied where insecticide use is low. 
They concluded that under normal circumstances, the natural control option is often the 
economically dominant pest management strategies. 
 
      Sabur and Akter (1997) showed that total as well as per hectare use of all types of 
pesticides were found to increase since 1982/83, but this upward growth had been checked in the 
recent past of Bangladesh. Their study result showed that pesticides influenced value of 
production positively up to certain level, after that they affected negatively. In a study Chand 
and Birthal (1997) showed that pesticide use was positively and significantly influenced by 
irrigation coverage, percent of rice area irrigated, share of cotton in the gross cropped area and 
percent area under HYVs of cereals. 
 
      Gandhi and Patel (1997) found that farmer perception of the significant impact of 
pesticides on the environment seemed to exist but was limited to their immediate 
surroundings of labour, other human beings and animal. It did not go beyond this to the effect 
on water, air and residues in the produce. Further their awareness about environment friendly 
alternative such as biological control, integrated pest management and homemade 
formulations was almost nil. On the other hand, awareness about pesticides was about 100 per 
cent and used by 90 per cent farmers. It was found that pesticides use levels were determined 
significantly by the extent of irrigation, presence of cotton and wheat, and location. The 
intensity of use was higher on small farms. Education and age of the farmers seemed to 
affect pesticide use negatively. 
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       None of the earlier studies provided detail information regarding economic use of pesticides, 
its impact on crop production and evaluation of IPM technologies. This study is expected to fill this 
information gap concerning pesticides in Bangladesh. 
 
       The objectives of this study are to observe the pesticides use pattern by the farmers, to examine 
the storage and safety practice of the farmers, to find out the relationship between pesticides use 
and crop productivity and to evaluate the integrated pest management technologies in 
Bangladesh. 

 
II.  METHODOLOGY 

 
       On the basis of highest pesticide use per hectare for Boro paddy, four greater districts from 
four divisions namely Comilla from Chittagong division, Mymensingh from Dhaka division, 
Jessore from Khulna division and Bogra from Rajshahi division were selected for this study. One or 
two thanas from each district was chosen based on highest pesticide used as well as IPM technology 
used areas. If a thana where higher pesticide as well as IPM used was not found, two thanas, one 
as higher pesticides use area and another as IPM use area, were selected. Accordingly, 
Ishwargonj thana from Mymensingh, Sadar and Jhikargacha thanas from Jessore, Sadar and 
Sariakandi from Bogra and Burirchong and Laksham thanas from Comilla were selected. 
 
       In case of fruits and vegetables, six greater districts such as Mymensingh, Jessore, Bogra, 
Chittagong, Dhaka and Rajshahi were chosen for this study. 
 
Selection of Farmers 
 
       Ninety farmers from each district totaling 360 farmers were selected for this study. Of the 90 
farmers selected from each district, 30 were IPM trained farmer (henceforth IPM farmer) and the 
rest 60 were non-trained farmers (henceforth non-IPM farmer). For non-IPM farmers, two or 
three higher pesticides used villages were chosen after consulting with Agricultural Officer. All 
Boro farmers were listed with the help of Block Supervisors of the respective villages. Farmers 
were classified into three groups such as small (< 2.51 acres), medium (2.51-5.00 acres) and 
large (> 5.00 acres). Sample was drawn in such a way that all groups of farmers might be 
included into the sample. In case of selecting IPM farmers, more than one farmer's field 
schools (FFS) were chosen. In farmers field school farmers were trained on IPM 
technologies. Thirty farmers were selected from the list of trained farmers in such a way 
that all groups of farmers might be included into the sample. 
 
        On the basis of higher pesticides use, four vegetables namely Brinjal, Cabbage, Bean and 
Potato and four types of fruits namely Banana (Sagar), Banana (Sabri), Guava and Mango 
were selected. Areas where these selected vegetable and fruits are grown intensively were 
chosen for this study. 
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For Boro paddy, data related to 1997-98 crop season were collected during May to 
October 1998. For vegetables and fruits, data related to 1998-99 crop season were collected 
during April to July 1999. (Detail methodology is shown in Sabur & Molla, 2000) 
 

III. PURCHASE OF PESTICIDES 
 
Pricing System 
 
      Some big companies such as Noverties, Rhone Polenec, Padma follow fixed price 
system throughout the year. In some cases, during peak demand period traders raise the price 
and sell at price higher than MRP. But, during lean period, they sell at a price lower than 
price fixed by the company by forgoing some portion of commission/profit. About 41% 
farmers stated that pesticides are purchased at price fixed by the companies. On the other hand, 
in some cases prices are fixed by traders, as mentioned by about 60% of farmers. Finally, more 
than one-half informed that prices are determined by open bargaining. 
 
       For the pesticides of well-known company like Novertice, Boro paddy farmers pay 
higher than the maximum retail price (MRP) of the company. The variation of price across 
the 
 
Table 1. Average price of pesticides paid by the Boro paddy farmers during 1998-99. 
Name of Pesticides Company Average 

price paid 
MRP Difference 

between Av. 
Price & MRP 

Coefficient of 
price variation 

Basudin (Tk./kg.) Novertice 91.34 97.00 -5.66 8.32 
Diazinon (Tk./liter) Novertice 791.30 600.00 191.30 30.70 
' Dimecron (Tk./liter) Novertice 941.82 904.00 37.82 9.09 
Azodrin (Tk./liter) Padma 833.33 705.80 127.53 17.32 
Furadan (Tk./kg.) Padma 86.16 87.60 -1.44 9.36 
Marshall (Tk./liter) Jamuna 535.00 605.00 -70.00 3.97 
Miral (Tk./liter) Novertice 130.00 129.00 1.00 13.14 
Nogos (Tk./liter) Novertice 654.00 580.00 74.00 23.50 
Pillarcorn (Tk./liter) Shetu Corp. 648.50 780.00 -131.50 27.13 
Sunfuran (Tk./kg.) Shetu Pest. 85.44 86.50 -1.06 0.62 
Thiovit (Tk./kg.) Rhone-Poulenc 108.33 125.00 -16.67 18.65 
 
farmers is significant. The coefficient of price variation ranges from 31% for Diazinon to 
0.62% for Sunfuran (Table 1). With few exceptions, price variation is found lower for 
wellknown and well-used pesticides like Basudin, Furadan, Marshall, Dimecron etc. 
 
       On the other hand, vegetable farmers generally purchase pesticides at a price lower than 
the maximum retail prices. This indicates that during vegetable season market is very much 
competitive and traders are compelled to sell pesticides at a price lower than MRP by 
giving up some percentage of their commission 
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Problems in Purchasing Pesticides 
 
       Some low quality and less effective pesticides are sold at higher price as complained by 
more than two-thirds of the farmers in the study area. It is reported that some traders sell low quality 
and date expired pesticides after pasting new label of well-known reputed company. One-half of 
the farmers remarked on the higher prices of pesticides. During peak period, traders raise the 
price of pesticide by creating artificial shortage of supply. 
 
       Subject Matter officer, Block Supervisor and traders suggest different company's 
pesticides for a particular pest or diseases. As a result farmers face problem of selecting 
pesticides during pest attack and disease infestation. 
 
        Farmers cannot purchase required quantity of pesticides due to scarcity of cash money in the 
peak period of Boro season. Sometimes necessary pesticides are not available in the market at 
the time of severe pest attack. 
 
        Although MRP is fixed by the company for each pesticides, but pesticides are not sold on 
that price. Farmers have to haggle with traders for purchasing pesticides. As a result, more time is 
wasted in case of purchasing pesticides. 
 
       The different traders even in a same market sell same pesticides of a company at 
different prices. As a result, farmers often pay higher price of pesticides due to lack of market 
knowledge. 
 

IV. PESTICIDES USE 
 
Use of Recommended Quantity 
 
       More than one-half of the farmers use recommended quantity of pesticides in their crops (Table 
2). On the other hand, each one-fifth of them either uses more or less than the required quantity. The 
study shows interesting result that more proportion of small and medium farmers use excess 
quantity compared with large farmers. However, this is reverse in the case of using less 
quantity. This indicates that there is no relation between the financial solvency and use of pesticides 
in the study area. 
 
Table 2. Using recommended quantity of pesticides (% of farmer) 
 
Type of farmer 
_ 

Recommended 
quantity 

More than recommended 
quantity 

Less than recommended 
quantity 

Small 62.11 19.82 18.06 
Medium 52.78 27.78 19.44 
Large 65.52 3.45 31.03 
All 60.37 20.12 19.51 

 
       Nine-tenth of the farmers reported to have information regarding recommended quantity of 
pesticides from Block Supervisor. One-fourth of them received knowledge from retailer 
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and over one-half from other farmers. Thus, it is found that concerning recommended doses the 
Block Supervisor's role is very prominent. 
 
       Farmers use higher amounts of pesticides than recommended doses because of ignorance, 
lack of training, experience, awareness etc. Farmers believe that production will be more if they 
apply more of pesticides. For that reason they use excess pesticides. For selling more 
pesticides the traders advise farmers to pse more pesticides. As Block Supervisors do not meet 
farmers regularly, the farmers remain unaware about the recommended doses of pesticides. As 
a result they fail to use proper doses. Sometimes pesticides are applied according to the advice 
of neighbouring farmers who do not know the proper doses. Generally the traders sell pesticides on 
credit, which results in using more amounts of pesticides. The estimated maximum likelihood logit 
function shows that excess use of pesticides and IPM training are negatively related (Appendix 
table Al). That means training on IPM has a negative impact on excess use of pesticides. In 
other word, imparting training on IPM induces the farmers not to use excess pesticides. 
 
Time of Use 
 
       Most of the farmers (95%) use pesticides on crop after seeing pest/disease in their field. About 
19% and 12% farmers use pesticides after applying fertilizers and after ploughing land 
respectively. Although few farmers apply pesticides at prefixed time, none of the large 
farmers found using pesticides at prefixed time. That means large farmers seem to be more 
conscious about time of using pesticides. One-tenth of the farmers use pesticides on their crops 
by seeing use of neighbouring farmers. Proportionately more large farmers use pesticides after 
fertilizer application but it is reverse in case of applying pesticides after ploughing land. 
 
       Majority of farmers (80%) reported to use pesticides during initial attack. About twofifths 
of them apply during severe attack. Hundred percent of large farmers reported using during initial 
attack. However, only a few of them apply during severe attack. Thus, in terms of condition of 
pesticide used, large farmers seem to be more efficient compared with other farmers. Only few 
farmers use pesticides without seeing any pest or disease. 
 
Security measures 
 
         All farmers do not adopt security measure during pesticide application; 12% do not take any 
measure. Majority (88%) of them cover their face with cloth during application. In addition to 
covering face, nearly one-half cover their head and two-fifths wear shirt at the time of pesticides 
application. Only 16.55% reportedly use socks to cover their hands and legs and 4.48% use glasses 
to protect their eyes. 
 
Pesticides applied area 
 
       Farmers apply pesticides in all types of crops but the pesticides applied area varies 
from crop to crop in accordance with the importance of crop, severity of pest and disease attack etc. 
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More pesticides are applied for vegetable crops like potato, brinjal etc. Pesticides are applied in 
85% of total potato area and 83% brinjal area (Table 3). Among different types of paddy, 
pesticides are used comparatively more on Boro area. Pesticides area comprises about two-
third of total Boro area against 54% for Aus and 45% for Aman paddy. Besides, pesticides 
are applied in the significant portion of sugarcane (44%) and oilseed (43%) area. Pesticides 
are used only in a small portion of pulse (19%) and jute (11%) areas. 
 
Table 3. Crop area applied by pesticides. 
 
Crops Boro Aman Aus Jute Pulse O'I 

seed 
Sugar 
cane 

Potato Brinjal Other 
Veg 

Other 
crop 

% of total area 62.89 45.70 51.46 11.11 23 00 42.57 44.31 90.41 83.05 61.53 49.22 

 
Types of pesticides applied for Boro paddy 
 
       Farmers use different types of pesticides for the production of Boro paddy. The highest 
26% of farmers use Basudin, about 17% use Furadan and 12% Dimecron in the study area. As 
these pesticides are very popular to the farmers from long back and as they are sure about the 
quality of these products, they prefer to use these pesticides even at higher price. They do not 
take risk to use new pesticides. Besides a significant portion (10%) of farmers use 
Diazinon in the study area. 
 

V. FARMERS' OPINIONS ON DIFFERENT ASPECTS OF PESTICIDES 
 
       Approximately all farmers express their view that applying pesticides pollute water 
(Table 4). Eighty six percent of them believe that pesticide application is harmful to farm 
labour. More than three-fourths opined that using pesticides might pollute air. "Pesticide 
application is injurious to the health of other persons and animal" is expressed by over one-
half of the respondents. Lastly 41 % viewed that crop might be polluted after using pesticides. 
Regarding water pollution and harmful to farm labour, majority of farmers believe that the effect 
of pesticides application is more serious compared with other effect. 
 
       Due to lack of training nearly one-half of the farmers believe that all insects are harmful to 
crops. About 90% of farmers opined that there is positive relationship between pesticides use and 
crop production. That means they believe that production will be higher if they use more 
pesticides and vice versa. On the other hand, 87% respondent think that pesticides 
application is profitable. A large portion of large farmers are convinced of the profitability of 
pesticides use. 
 
      Theoretically, price of pesticides should remain the same all the year round as 
mentioned by the government and pesticides companies' association. But in practice this 
does not happen. Only 21.61% farmers reported that price remained the same in all the 
seasons in a year. That means about 80% farmers informed that price changes due to change in 
demand. This has happened due to the fact that during peak demand season, especially during 
Boro 
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55 and Tk. 83 respectively. This indicates that in the case of these two fruits, pesticides are 
used at sub optimal level. In case of Banana (sabri) and Guava, the pesticide cost coefficients are 
positive but non-significant. That means use of pesticides has little effect on the return of these 
two types of fruits. 
 

VII. INTEGRATED PEST MANAGEMENT METHODS 
 
Practice of IPM methods 
 
       There are two constraints in implementing IPM methods in Bangladesh. These are non-
availability of training facilities and lack of awareness about IPM methods among the 
farmers. Majority (about 68%) of farmers do not know and practice IPM methods in order to 
protect crops from pests and diseases. About only one-third knows and applies these methods. 
That means only the farmers who have training on IPM know and use these methods. 
Proportionately, more small and medium farmers know and use these methods compared with 
large farmers. Interestingly, some of the small farmers who do not receive training know about 
IPM methods. Excepting small farmers, all farmers who know about IPM methods practice 
these methods. All farmers know IPM methods either from Thana Agricultural Officer (TAO) or 
from Block Supervisor (BS). A few of them came to know from other farmers, NGOs, etc. 
 
Training on IPM methods 
 
       IPM methods include different methods such as cultural method, biological method, crop 
rotation, control by hand, use of pest resistance seed, pesticides application, etc. Eighty 
percent farmers received training on all methods of IPM. In some cases, trainers avoid to 
provide training on some difficult methods to the farmers. That is why, one-fifth of the 
farmers reported that they were trained up on some methods only. 
Although most of the farmers received training on all methods, few of them use all. Only 23% 
farmers use all methods of IPM.. Two-fifth farmers use two to five methods and onethird 
practice six to seven methods. 
 
Awareness, use and effectiveness of different pest control methods 
 
      Table 11 presents the finding on the awareness, use and opinion on effectiveness about 
different major methods of pest control. Among all methods, the awareness on pesticides 
application is the highest. All farmers know this method, of which 87% use this. But only 62% of 
them feel that this method is effective. With respect to crop rotation, the awareness and use are 
also very high; 79% and 71% farmers know and use this method respectively. Majority (64%) of 
farmers opine that this method is effective. On control by hand, the awareness and use are high. 
Seventy one percent of farmers know this method and of which 61% use it. Fifty seven percent of 
them consider this method to be effective. 
 
       Majority of farmers (about 60%) aware and use cultural methods. But not all of them 
think it to be effective. The awareness about cultural method is higher for large farmers 
compared with other groups of farmers. Although the awareness about use of pest resistance 
seed is high (56%), the use of this method is very low (29%) may be due to the non-
availability and doubtful on the effectiveness of this kind of seed. The awareness about 
 
 



 



 



 



 


