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I. INTRODUCTION 
  The use of pesticides to prevent pre-harvest and post-harvest losses has assumed a great significance 

during the last two decades, in an attempt to provide sufficient nutritive food for the ever growing world 

population.  

 The use of synthetic pesticides in agriculture has increased rapidly and has over shadowed the 

traditional methods used to protect crop damages due to insect, pest, diseases & weeds. Though pesticide use is 

said to have contributed significantly to the food security by the way of reduction of crop production & post 

harvest losses, there is a growing concern over the ill-effect of pesticides on human & animal health, 

environment, natural resources and sustainability of agriculture production However,  out  of  all  inputs,  

pesticides  play  key  role  in  increasing   agricultural production by controlling agriculture pests and diseases. It 

has been observed that about one third of reliable global output is estimated to be lost due to insect pests, disease 

and weeds. 

India  ranks  10
th

  in  the  world  in  pesticides  consumption  as  its  total  consumption amounts to 

about 500 million tonnes. India is presently the largest manufacturer of basic pesticides among the South Asian 

and African countries, with an exception of Japan. The Indian pesticides market is the 12
th

 largest in the world 

with a value of US$0.6 billion (Hundal et al., 2006).  

Pesticides together with fertilizer & high yielding varieties have helped Indian farmers to achieve 

significant increase in crop productivity since mid 1960s. For example, the yield of two most pesticides using 

crops, Cotton and rice increased by a factor of 1.9 times and 1.8 times respectively. During the initial year of 

Green Revolution, the effectiveness of pesticides was so unambiguous that soon it over showed the traditional 

methods of pest control. 

Abstract: The farmers are under the misconception that higher returns could be obtained through higher 

doses of plant protection chemical. However this has resulted in pest resistance, pest resurgence and 

secondary pest out break in the region over the past few years. In this regard, the study provides insight into 

economics of pesticides use. The results of the study would be useful to both policy maker and farmers of the 

region in understanding the nature and economic consequence of pesticide use. The study pertains to 

agriculture year 2012-13 and is based on information obtained by 60 randomly selected farmers form 

Bhandara District. The  resource  use  efficiency  analysis  clearly  indicated  that  the  resources  are  not 

optimally used as  guided  by the  economic  principles.  The  MVP/MFC  ratios were negative  for  

labour  and  plant  nutrients  and  less  than  one  for  plant  protection chemicals. Thus the withdrawal 

of these resources would maximize the returns from paddy production. The farmers  need to be educated 

and advised about the proper use of these resources particularly plant protection chemicals and 

fertilizers. Though the pesticide use was high, the farmers in the study area w e r e  already using more 

quantity of pesticide. This is not only uneconomical but also would lead to other ill effects of pesticide 

use. Therefore there is an urgent need for proper education to the farmers about the balanced use of 

pesticides. The farmers should be educated to identify the threshold level of pest infestation and take 

measures only after that instead of blindly following the neighbouring farmers while applying plant 

protection chemicals. They also need to be advised about the method of applying and identifying the 

spurious chemicals. The knowledge about the integrated pest management (IPM) practice is not wide 

spread in the study area. Therefore large scale demonstrations to show the benefits of IPM may be 

organized. The farmers may be encouraged to use not only less toxic chemicals to human and livestock 

but also less persistent in the environment in place of more toxic and more persistent chemicals. 
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Paddy (Oryza sativa L.) is one of the important cereal crops of the world and forms the staple food for 

more than 50 per cent of population and is known as king of cereals. The United  Nations  General  Assembly,  

in  a  resolution  declared  the   year   of  2004  as  the “International  Year  of  Rice”,  which  has  tremendous  

significance  to  food  security.  It  very eloquently upheld the need to heighten awareness about the role of rice 

in alleviating poverty and malnutrition (Barath and Pandey, 2005). In Asia, India has the largest area under the 

rice accounting for 28.5 per cent of the global rice area. India so far has witnessed two per cent growth in 

population while the growth in rice production was three per cent. The growth rate of rice output during the last 

two decades has remained well above the population growth rate, which has made the  country not only self 

reliant in food grains but also generated surplus for exports. 

Rice is consumed both in urban and rural areas and its consumption is growing due to high income 

elasticity of demand. To meet the growing demand a rapid increase in paddy production is needed. But, there is 

little scope to increase the area under paddy and hence increase in production has to come from increase in  

productivity with an improvement in efficiency of production. 

 Paddy (Oryza sativa L.) is one of the most important cereal crop grown in the Bhandara District of 

Vidarvha region. In Bhandara disrtict the area under paddy is 1.789 ha. Paddy production in the district is 3.687 

tonnes during the year 2012-13. Monocroping of paddy is a common practice in this region.  

 The farmers in the district are under the misconception that higher returns could be obtained through 

higher doses of plant protection chemical. However this has resulted in pest resistance, pest resurgence and 

secondary pest out break in the region over the past few years. In this regard, the study provides insight into 

economics of pesticides use. The results of the study would be useful to both policy maker and farmers of the 

region in understanding the nature and economic consequence of pesticide use.  

 

II. LIMITATION OF STUDY 

The study pertains to agriculture year 2012-13 and is based on information obtained by 60 randomly 

selected farmers. Hence, various conclusion drawn and explanation of various problems have been on behaviour 

of the sampled farmers and availability of data during reference period. The respondents were not in the habit of 

maintaining records of their income and expenditure. The entire information was by recollecting past events by 

the farmers.  

III. METHODOLOGY 

The main objective of any scientific investigation is to draw useful conclusion in light of objective of 

study. In order to get the meaningful conclusion, it is essential for investigator to adopt appropriate method and 

procedure, keeping this in view, to explain the methodology adopted, and to fulfill the objective of study. It also 

deals with source of data, type of data, selection of area, selection of farmers, collection of data, and analytical 

tools used. 

A. Nature & source of data:  

 The present study was undertaken in Bhandara district of Vidarbha region. The villages and the number 

of farmers selected are as fallows. 

 Table1. Tahsil wise distribution of farmers: 
Sr. 

No. 

Name of Tehsil Name of Villages Number of 

Farmers 

1 Pauni Vahi 05 

Betala 05 

Shindpuri 05 

Adyal 05 

2 Lakhani Sawari 05 

Mundipar 05 

Bhiliwada 05 

Manegaon 05 

3 Sakoli Sarati 05 

Jambhli 05 

Virsi 05 

Saundal 05 

 Total     60 

 

 The present study is based on the primary data obtained from sample farmers of Bhadara district.  The 

three predominantly growing tahsils were selected viz. Pauni, Lakhani & Sakoli. Four villages were selected 

from each tahsil and five paddy growers were randomly chosen from each village for getting the required 

information on paddy cultivation.  Thus the study was based on 60 randomly selected paddy growing farmers 

spread in Bhadara district for the year 2012-13. 

 

B. Method of analysis 
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Tabular analysis:- The data was summarized in the form of appropriate tables. The budgeting technique was 

used to asses the cost, returns and profits from paddy crop cultivation in the study area. The percentage and 

averages were computed and compared to draw meaningful inferences. 

Production Function analysis: 
The Cobb-Douglas production function was estimated to study the resource use efficiency and influence of 

inputs on paddy yield.  

Y = A   X1
b1

  X2
b2

  X3
b3

  X4
b4

  

Where, 

Y – Gross Income from paddy (Rs. ha
-1

) 

X1 – Expenditure on seed (Rs. ha
-1

) 

X2 – Expenditure on Fertilizer and manures (Rs. ha
-1

) 

X3 – Quantity of pesticides used (Kg. ha
-1

) 

X4 – Expenditure on labour (Rs. ha
-1

) 

A- Constant  

bi – production elasticities  

One of the objective of the study was to estimate optimum quantity of pesticide use. Hence, PPC input 

was measured in physical quantity while other inputs measured in monetary value. The above function was 

converted into the linear form through logarithmic transformation of all variables and is written as 

logy = log A + b1 log X1 + b2 log X2+ b3 log X3+ b4 log X4 

The marginal value product for each input were calculated by using following formula 

Marginal value product of Xi = bi  (Y/X) 

 Where, 

Y = geometric mean of gross income 

Xi   = geometric mean of i resource 

b   =  production elasticity of i
th

   

 The marginal value product was equated the marginal factor cost to determine optimal use of resources. 

To determine the optimum quantity of pesticide use, under the assumption of profit maximization behaviour, the 

following relationship was estimated. The marginal Physical product (MPP) of pesticides was equated to the 

price ratio of the pesticide and paddy. 

 MPP= (dy\dx) = Pp/Py 

 i.e. b3 (Y\X) = Pp/Py 

 X* = (b3. Y. Py )/Pp 

 Where, 

 X*  = Optimum quantity of pesticides 

 b3  = Production elasticity of pesticides 

 MPP  = Marginal physical product of pesticides 

 Pp  = Unit price of pesticides (Rs/a.i) 

 Py  = Out put Price of the paddy (Rs/Qtls) 

 

 The rate of return from pesticide use in the paddy was computed by using formula as suggested by 

Nguyen and Tran Thi, 2003. The rate of return was estimated as the ratio of (Return – Total cost other than 

pesticides)/ total pesticide cost. 

Plant protection chemical expenditure function 
The following log linear regression function was used for estimating the plant protection chemical 

elasticity coefficient. 

log Y = log A + b1 logX1 + b2 logX2 + b3 logX3 + b4 logX4 
 

Where; 

Y= Expenditure on plant protection chemicals (Rs. ha
-1

) 

X1 = Total family income (Rs. ha
-1

) 

X2 = Expenditure on fertilizer and manures (Rs. ha
-1

) 

X3 = Intensity of pesticide application (no of times ha
-1

) 

X4 = Area under paddy (ha.) 

 

IV. RESULTS AND DISCUSSION: 

Keeping in view the objectives of the study, the data were analysed using suitable techniques. The 

results obtained from this study have been presented and discuss critically. 

A) Profile of Sample Farm:  

A total of twelve (12) villages spread across three Tahsil of Bhadara district of Vidarbha region were 

surveyed for the study. The demographic characteristics of the sample farm’s families are profiled in table 2. 
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Age and education play vital role in farmers disposition towards technology and their comprehension and 

adoption. Hence, it is observed from the table that, only 31.67 percent of the respondents fell under Old age 

category while 66.67 percent belonged to middle age category and rest 0ne percent to young category. The 

educational profile showed that 38 percent farmers had primary school level, followed by 26 percent High 

school level, 18 per cent secondary level and 6 per cent Diploma/ College level. However, till 10 percent 

farmers was illiterate in the sample. 

Table no. 2. Family Profile of the sample farm household 
Sr. No. Particular Frequency  

(N=60) 

Percentage 

(%) 

A Age groups   

1 Young (<30) 1 1.67 

2 Middle(30 - 50) 40 66.67 

3 Old (>50) 19 31.67 

B Education status   

1 Illiterate 6 10.00 

2 Primary level 23 38.33 

3 Secondary level 11 18.33 

4 High School level 16 26.67 

5 Diploma/College level 04 6.67 

C Family size (member)   

1 Small (<5) 35 58.33 

2 Medium(5-10) 25 41.67 

3 Large (>10) 00 0.00 

D Average size of Holding   

 Small  (0.01 - 2. 0 ha.)  42 70.00 

 Medium (2.01- 4. 00 ha.)  13 21.67 

 Large (Above 4  ha.)  05 8.33 

Family size is a major factor in determining the economic well being of the farmers. The family size 

distribution showed that 58.33 and 41.67 percent had small family and medium size of family respectively. 

Whereas on an average 70 percent farmers had small size of holding and 22 percent farmers, medium size of 

holding was observed in the sample. 

B) Cost and returns from paddy cultivation with reference to pesticide use 

The cost incurred and returns realized from paddy cultivation were calculated and presented in Table 

no.3. It is revealed from the table that average cost of cultivation in paddy worked out to Rs. 57923.28 ha
-1

. The 

net returns per hectare obtained by farmers was Rs.8849.87 ha
-1

. The share of variable cost was 78.27 per cent 

and that of fixed cost was 21.72 per cent. Labour expense was the major component of variable cost while rental 

value of land was major in fixed cost. The pesticide share in total cost was estimated 3.55 per cent. The average 

yield of paddy was 40.79 qtls ha
-1

.  

The cost incurred and returns realized from pesticide use was calculated and presented in the table 

no.3. It revealed from the table that the expenditure on pesticides worked out to Rs 2054.30 ha
-1

. The rate of 

return from pesticide use was computed by using formula as suggested by the Nguyen and Tran Thi (2003). 

The result also indicated that the rate of return obtained from pesticides use was Rs. 05.31. Though the rate of 

return on pesticides was more than five, it should not be based on inferred that the farmers should spent more 

on PPCs. The decision to spend on PPC must be economic threshold of pest infestation. The farmers need be 

educated with respect to various issues of pesticides. 

Table no. 3 . Per hectare costs and returns in paddy cultivation 
Sr. no. Particulars Unit Phy. Unit Value (Rs) Percentages to Total Cost 

1 Human labour Man days 165.02 21287.58 36.75 

2 Bullock labour Pair days 1.06 268.30 00.46 

3 Machine labour Hrs 17.23 11199.50 19.33 

4 Seed Kgs 64.36 2104.95 03.63 

5 FYM Qtls 3.95 323.01 00.56 

6 Fertilizer 

N 
P 

K 

Zn 

 

Kg 
Kg 

Kg 

Kg 

 

170.48 
46.51 

04.59 

2.50 

 

 
5380.98 

 

 
09.29 

7 PPCS’ 
Powder / Granules 

Liquid 

 
Kg 

Lit 

 
1.548 

1.349 

 
2054.30 

 
03.55 

8 Irrigation   153.12 00.26 

9 Int. on working capital   2566.31 04.43 

I Total variable cost   45338.05 78.27 

1 Land revenue & tax   24.97 00.04 

2 Depreciation   312.17 00.54 

3 Rental value    11103.98 19.17 

4 Interest on fixed capital   1144.11 01.98 
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II Total fixed cost   12585.23 21.72 

III Total Cost   57932.28  100.00 

1 Output Qtls 40.79 66773.69  

2 Gross income   66773.69  

3 Net income   8849.87  

 Total cost of Pesticide   2054.30  

 Rate of Return (Rs.)   05.31  

Note:  rate of return to pesticide = (Return – all cost other than pesticides)/ total pesticide cost 

C) Resource use efficiency in paddy 

The Cobb-Douglass production function was estimated to analyse the relationship between resources 

and productivity of paddy using survey data from sample farmers. The gross realized income expressed in 

rupees from paddy output was taken as dependent variable while expenditure made on seeds (Rs),  

fertilizers and manures (Rs), labours (Rs) and quantity of pesticide used (l) were taken as independent 

variables. The dependent and independent variables in  production function were defined on per ha 

basis. The estimated production functions are presented in Table 4 .  

 

Table no 4. Estimated Cobb-Douglass production function in paddy production 

                                                                 (N=60) 
Sr. 

no. 

Explanatory Variable Coefficient 

1 Intercept 9.4329 

2 Expenditure on seed (Rs./ha) 0.3489 ** 

(0.0041) 

3 Expenditure on Fertilizers and manures 

(Rs./ha) 

-0.0276 

(0.0143) 

4 Quantity of Pesticide (l/ha) 0.0287 * 

(0.0008) 

5 Expenditure on Labour (Rs./ha) -0.0531  

(0.0387) 

 R2 0.785 

 Returns to Scale 0.2969 

Note : Figures in parentheses are standard errors 

*- denotes significance at 5 % , * * - denotes significance at 1% 

The inputs included in model explained 7 8 . 5 0  per cent of variation in paddy output as 

revealed by the coefficient  of multiple determination (R
2

). The summation of production elasticities 

indicated decreasing returns to scale i.e. for each per cent incremental use of all inputs simultaneously 

farmers would get less than one per cent of output. 

The estimated parameters of seeds and pesticides were positively significant at one per cent of 

probability level for selected farmers indicating that every one per cent increase in seed would result in 

increase of gross return by 0.3489 per cent and for every one per cent increase in pesticides would result in 

an increase of gross income by 0.0287 per cent. The coefficients of  fertilizers  and  manures  and  labour  

were  negative  for  farmers  and non significant. One per cent increase  in fertilizer and manures would 

result in decrease of gross income by 0.0276 per  cent. The estimated production elasticity of labour was 

negative  and it was non significant. Every one per cent increase in the labour would result in decrease in 

the gross income by 0.0531per cent. 

D) Marginal value product to marginal factor cost 

The Cobb-Douglas function  estimates  and geometric  levels of  inputs  and  outputs were used  

to  estimate  the  marginal  value  products  of  the  inputs.  The knowledge of the marginal value products 

of resources facilitates comparison of marginal value product with marginal factor cost of the resources to 

arrive at optimal use of resources. 

It was evident from Table 5 that the ratio of marginal value product and  marginal factor cost was 

positive and more than unity for seeds for the farmers indicating that  the  resource  was  under  utilized  

and  there  was  scope  for  maximizing  returns  by increasing the use of seeds. The ratio of marginal  

value  product and marginal factor cost were negative and below unity for fertilizers and manures where 

as positive but below unity for pesticides indicating that these resources were over used i.e. decrease in the 

use of these inputs would enhance the returns. Thus, the scope for optimization exists with respect to these 

inputs. 

Table no. 5. Ratio of Marginal value product to the marginal factor cost in paddy production 
Sr. 

No 

Resources MFC MVP MVP / MFC 

1 Seed  1 1.61 1.61 

2 Fertilizer and manures 1 -0.342 -0.342 

3 Pesticides  1.81 0.933 0.515 

4 Labour 1 -0.167 -0.167 
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E) Frequency distribution of pesticide use intensity   

Frequency distribution of farmers by pesticide use intensity was presented in Table 6. The farmer in 

the study were found to use pesticides frequently in paddy cultivation. More than 50 per cent farmers treated 

the crop by application of insecticide, three times during its production cycle. However, 23.33 per cent 

farmers applied insecticide four times. The maximum number of application of Insecticide was observed to be 

five times.  

It is observed that 31.67 per cent farmers were applied one spray of weedicide. The application of 

weedicides was not so common in the sample area. These farmer were applied weedicides might be due to 

unavailability of labour or high wage rate for weeding.     

The fungicides were mainly used to control fungal diseases. On paddy, blast was the common 

diseases observed in the study area. All most all formers were used fungicides, of which 61.67 per cent of 

them opted for two fungicide spray while remaining 20 and 18.33 per cent opted for single and even three 

fungicides spray respectively. 

Table no. 6. Distribution of sample farmers according to number of pesticide application 

(N=60) 
No. of Application No. of Farmers Percentage 

Insecticides 

2 

3 
4 

5 

 

08 

35 
14 

03 

 

13.33 

58.33 
23.33 

05.00 

Weedicides 

0 

1 

 
41 

19 

 
68.33 

31.67 

Fungicides 

1 

2 

3 

 
12 

37 

11 

 
20.00 

61.67 

18.33 

Total No. of 

Pesticide 

application 

2 

3 

4 

5 

 
 

 

02 
34 

17 

07 

 
 

 

03.33 
56.67 

28.33 

11.67 

F) Type of pesticides used by paddy growers 

Pesticide use in paddy cultivation has become a regular and inevitable feature in the study area even 

though most of the farmers discount the complexity involved in and consequence of indiscriminate use of 

pesticides.  

Table no 7. Quantity of pesticide used in paddy cultivation (a.i /ha) 
Sr. no. Pesticides Quantity Percentage 

1 Insecticides  1.02 59.30 

2 Weedicides  0.19 11.05 

3 Fungicides  0.51 29.65 

 Total  1.72 100.00 

    

On an average one hectare of paddy area received 1.72 a.i of technical grade pesticides in the study 

area. Insecticides were the most frequently used pesticides which accounted for bulk of the share (59.30 per 

cent) in total pesticides used and followed by Fungicides (29.65 per cent) and Weedicides (11.05 per cent). 

G) Optimum quantity of pesticide requirement 

The optimum quantity of pesticide requirement for paddy production was presented in table 8. The 

optimum quantity of pesticide required for paddy was estimated to be 1.28 a.i. ha
-1

. The requirement of 

pesticide as estimated through production function. The actual quantity of pesticide use was high in the 

sample farmers. As such farmers were found to over us pesticides by 0.44 active ingredient per hectare. In 

other words the farmers spent Rs. 528.13 ha
-1

. Extra because of an uneconomical use of pesticides in paddy 

farming. This is because of the risk aversive nature farmers to avoid crop loss due to pest infestation. 

Therefore, any increase in pesticides higher than the optimal level is really not a rational expenditure. 

Moreover, in the process of overusing pesticides, environmental problems are inevitably generated. 

Table no 8: Optimum quantity of pesticide requirement in paddy cultivation 

 
Particulars a. i.  ha-1 Cost (Rs. ha-1) 

Optimal Use  1.28 1526.17 

Actual used 1.72 2054.30 

Saving 0.44 528.13 
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H) Expenditure elasticity co-efficient of pesticides use in paddy 

A log linear regression model was estimated considering the cost of pesticides as dependent variable. 

Total family income (Rs.), expenditure on fertilizer and manures (Rs.), number of pesticide applications and 

area under paddy (ha) were taken as independent variable. The independent variables included in model 

explained 59 per cent of total variation in expenditure on PPCs (Table 9) 

Table no. 9: Expenditure elasticity of pesticide use in paddy 
Sr. 

no. 

Variables Co-efficient 

1 

2 

 
3 

 

4 
 

5 

Intercept 

Total family income (Rs) 

Fertilizer and manure (Rs.) 
Number of pesticide application 

(no) 

Area under paddy (ha) 
 

2.259 

0.054 ** 

(0.251) 
0.184 

(0.013) 

0.114 
(0.030) 

0.091* 

(0.002) 

 R2 0.59 

Note: Figures in parentheses are standard errors, *denotes significance at 5%, ** at 1% 

The estimated parameter of total family income was positively significant at one per cent probability 

level for farmers, indicating that one per cent increase in total family income would result in increase 

expenditure on plant protection chemicals by 0.054 per cent. The regression coefficient of area under paddy 

was 0.091. This indicated that one per cent increase in area under paddy crop would bring about o.o91 per 

cent increase in expenditure on plant protection chemicals. This as the area under paddy increases the chance 

of applying more pesticides would also increase in order to secure higher returns by controlling the insect 

pest. The farmers in the study area were spending more than Rs. 2000 / ha. on pesticides. Similarly the 

intensity of pesticide application was found to contribute positively to the expenditure on PPCs which clearly 

indicated that the farmers in the study area were spending more on pesticides. The mono-cropping without 

crop rotation has been followed since many years in study area. Because of this, brown plant hopper and stem 

borer have emerged as serious pest. It was noticed that as the family income increased, the farmers tend to 

spend more on pesticides to control the pest which is not only uneconomical but also would lead to 

emergence of pest as resistance.  

I) Safety practices followed by sample farmers 

i) Farmers response towards pesticide use 

It could be seen that from the table no. 10 about 18.33 per cent farmers felt that the use of PPC was 

adequate. More than 80 per cent of the farmers surprisingly opined that the pesticide use in paddy was 

inadequate in the view of inefficient control of pest with existing dose usage. Among the sample farmers only 

8.33 percent farmer were aware of the recommended dose of pesticides. This is the reason for farmers using 

pesticides indiscriminately.  Nearly 30 per cent of the sample farmers were observed to look at the labels on 

the pesticide container. The farmers who had education up to secondary, college and above were aware (10 

per cent) of colour symbols on PPC container and toxicity level (21.67 per cent). Further only 35 per cent 

farmers were aware of the prices of all pesticides.   

Table no 10 . Farmers awareness towards pesticide use. 
Sr. no. Particular No. of farmer Percentage 

1 Adequacy of pesticide use 11 18.33 

2 Aware of recommended dose  05 8.33 

3 Look at the labels 18 30.00 

4 Aware of importance of colour symbols on PPC 

containers 

06 10.00 

5 Aware of toxicity level 13 21.67 

6 Aware of prices of all pesticides 21 35.00 
 

ii) Pesticide handling practices 

The pesticide handling practices followed by sample farmer were presented in Table 11. Most of the 

farmers (96.67 per cent) applied PPC’s along the wind direction. Table also revealed that 03.33 per cent of the 

farmer did not consider the direction of wind as important. The application of PPC’s along the wind direction, 

reduces farmer’s exposure to chemicals. This is the correct method of applying PPCs and reduces the 

probability of poisonous effect, through inhalation of chemicals. But most of the applicators (90.00 per cent) 

did not use any protective covering like hand gloves, shoes and facemasks. This increased the probability of 

exposure to poisoning by contact and health hazards. Particles of PPCs, which adhered body and hands of the 

applicator were washed with soap and mud through bathing, after spraying, thus, reducing the risk of health 

hazards.   
 

Majority of the applicators (96.67 per cent) mixed the chemical by using wooden stick. This was the 
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practice of farmers while few farmers also used pouring water by mug / jar. Nearly 75 per cent of the 

respondents used measuring jar for measuring pesticide which is correct method. While 15 per cent of the 

farmers used pesticide bottle cap or matchbox (if powder) for measuring pesticides and also in the process of 

diluting the PPCs with water. The volume of water used by the farmers was rough approximation which often 

did not yield the required dilution as per recommendation. This might have result in either sub lethal or over 

dose of chemical. Sub lethal dose would result in uncontrolled population of pest and development of 

pesticide resistance whereas over dose would result in greater health hazard. 

Table no. 11. Pesticide handling practices followed by sample farmers. 

 
Sr. 

no. 

Particular No. of farmer 

(N=60) 

Percentage 

1 Direction of PPC application 

a) A long with wind 
b) Across the wind 

c) Do not consider wind direction 

 

58 
00 

02 

 

96.67 
00.00 

03.33 

2 Protective coverings 

a) No protective covers 
b) Use of hand gloves 

c) use of shoes 

d) use of face masks/ cover the face 
e) use of plastic/ polythene bags as shoes 

 

54 
00 

00 

06 
00 

 

90.00 
00.00 

00.00 

10.00 
00.00 

3 Hand washing practice 

a) with soap 
b) with mud / soil 

c) with soap & mud 

 

55 
02 

03 

 

91.67 
03.33 

05.00 

4 Take bath after spraying 03 05.00 

5 Pesticide and water mixing practices 
a) Use wooden stick 

b) Use sprayer lancer 

c) Pouring water by mug / jar 

 
58 

00 

02 

 
96.67 

00.00 

03.33 

6 Measurement of pesticides 

a) Measuring jar 

b) pesticides bottle cap / Matchbox 
c) weighing Balance  

 

45 

15 
00 

 

75.00 

15.00 
00.00 

 iii) Use and maintenance of sprayer 

Table 12 indicate that two different type of sprayer were used by farmers in the study area. Majority 

of the respondents used knapsack sprayers. More than 50 per cent farmers were washing their sprayer after 

use. Moreover those who washed sprayers, disposed the washed water in to the crop field it self. The 

contamination of soil with PPCs would lead to a a negative effect on soil health since it might affect some of 

the beneficial micro flora of the soil. The respondents were unaware of negative consequences of PPCs on 

soil health.  

Table no 12. Sprayers use and maintenance by sample farmers 
Sr. no. Particular No. of Farmer Percentage 

1 Type of sprayer used 

a) Knapsack sprayer 
b) Paidle Sprayer (Foot pump)  

 

59 
01 

 

98.99 
01.67 

2 Wash sprayer after use 

a) Yes 
b) No 

 

37 
23 

 

61.67 
38.33 

3 Disposal of Wash water 

a) Field 
b) Irrigation channel 

 

30 
07 

 

81.08 
18.92 

4 Disposal of pesticide bottle 

a) in Field 

b) Sell 
c) Burrying in field 

d) use for other purposes 

 

47 

02 
00 

11 

 

78.33 

03.33 
00.00 

18.33 

 

Table no 13. Attitudinal response of PPC applicators 
Sr. 

No. 

Activities No. of Farmer Percentage 

1 Eat / drunk before spraying 47 78.33 

2 Work in the field after spraying  00 00.00 

3 Rest after spraying 46 76.67 

 Table 12 revealed that about 78 per cent of the respondents eat / drunk prior to spraying 

activity to avoid the possible consumption of pesticide residue due to human negligence in washing the hand 

after spraying activity. And the other reason was to get the energy for spray. Non of the farmers reported 

working in field after spraying activity which revealed the tiresome work of spraying activity. 
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V. CONCLUSION 

 The  resource  use  efficiency  analysis  clearly  indicated  that  the  resources  are  not optimally 

used as  guided  by the  economic  principles.  The  MVP/MFC  ratios were negative  for  labour  and  

plant  nutrients  and  less  than  one  for  plant  protection chemicals. Thus the withdrawal of these 

resources would maximize the returns from paddy production. The farmers need to be educated and 

advised about the proper use of these resources particularly plant protection chemicals and fertilizers. 

Though the pesticide use was high, the farmers in the study area we r e  already using more 

quantity of pesticide. This is not only uneconomical but also would lead to other ill effects of pesticide 

use. Therefore there is an urgent need for proper education to the farmers about the balanced use of 

pesticides. The farmers should be educated to identify the threshold level of pest infestation and take 

measures only after that instead of blindly following the neighbouring farmers while applying plant 

protection chemicals. They also need to be advised about the method of applying and identifying the 

spurious chemicals. 

The knowledge about the integrated pest management (IPM) practice is not wide spread in the 

study area. Therefore large scale demonstrations to show the benefits of IPM may be organized. 

The farmers may be encouraged to use not only less toxic chemicals to human and livestock but 

also less persistent in the environment in place of more toxic and more persistent chemicals. 
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