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EXECUTIVE SUMMARY

Owing to low income, farmers have raised loans from moneylenders and banks. 
In Punjab, there is no crop insurance policy for any crop; even crop production 
is a risky venture. High burden of debt and lack of any insurance policy in 
case of cotton crop failure forced the farmers to commit suicides. Despite an 
additional income from ‘leased in’ activities, farmer’s indebtedness considerably 
has increased due to the failure of the cotton crop. This region of Punjab also 
known as cancer capital is already facing a lot of environment and health issues 
due to the haphazard, excessive, and unsafe use of pesticides, fertilizers, and 
poor groundwater quality. The agricultural workers are most affected because 
they are directly using their consumption. But the sad part of the story is that 
many banned and restricted pesticides are still in use in this region. Due to 
the failure of the cotton crop, farmers have started to cultivate paddy, even 
soil and salty water in this region do not suit the paddy crop. Moreover, more 
production of paddy crop further enhances the problem of environmental 
degradation because farmers use to burn paddy straw, which increases the 
level of air pollution. Moreover, groundwater has already deteriorated due to 
contamination of pesticides with water. In view of this, it has become important 
to study the externalities of pesticide use in the Malwa region of Punjab. Given 
the current agrarian crisis in the Malwa region of Punjab, the main aim of the 
current project is to evaluate the socio-economic externalities of pesticide use 
in selected areas of the region. 

Given the current agrarian crisis in the Malwa region of Punjab, the main aim of 
the current project is to evaluate the socio-economic externalities of pesticide 
use in selected areas of the region. The factors responsible for extensive use of 
pesticides for cotton crop in view of the current crisis is also assessed in the 
present study. 
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CHAPTER 1

Introduction

There is no doubt that technologyhas a significant impact on world agricultural production. 
Subsequently, agricultural production has been increasingly depending on off-farm inputs, 
for example, pesticides, and fertilizers. Their reliance in less developed countries has 

increased since the late sixties. In India, the consumption of pesticides in Indian agriculture has 
increased rapidly during the last few decades. It has been contributing significantly to the reduction 
of post-harvest losses, but there is a growing concern over the ill effects of pesticides on health 
and the environment. In India, the value of crops lost due to pests was estimated at Rs. 6,000 crore 
in 1983, whichreported to have further increased to Rs. 29000 crore in the early 1990s (Dhaliwal 
and Arora, 1996). The agrochemical policy group an apex body of 200 crop protection companies 
have reported that agricultural productivity loss in 2007 due to pests was about at Rs. 1.40 lakh 
crore (Kumarswamy, 2008). According to CARE Rating report, it is estimated that the country loses 
approximately 18 percent of its crop yield valued at Rs 90,000 crore due to pest attacks each year. 
Losses due to insect pests in Indian agriculture have been estimated from time to time (Pradhan, 
1964; Atwal, 1986; Dhaliwal and Arora, 1996). Cotton suffered from large loss due to pests as there 
was 50 per cent loss in the post-green revolution period as compared to the pre-green revolution 
when it was just 18 per cent. 32 per cent was changed in loss followed by oilseeds, 20 per cent and 
Paddy 15 percent (Dhaliwal et al., 2010). 

1.1 Cotton Crisis in Punjab

At the time of the green revolution, Punjab has played a crucial role in increasing the productivity 
of agriculture crops. But after the golden period, it has become stagnant due to unbalanced use of 
pesticides, fertilizers, and climate changes. In 2016, cotton crop came under a major pest attack 
in the Malwa region of Punjab known as a cottonbelt. About 2/3rd cotton crop is destroyed by 
pest attack in the state.Punjab has nearly 12 lakh acres of cotton this year, and almost all of it is 
BT cotton, which is just opposite of some major pests such as bollworm. For the last few years, 
whiteflies have regularly attacked cotton plants. Although a new pesticide is being introduced and 
subsidized by the state government, the whitefly attack is out of control (Varma and Bhattacharya, 
2015).
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Table 1.1: Area, Average Yield, Production under Cotton in Punjab (1960-61 to 2017-18)

Year Area Yield Production

1960-61 446 269 705

1970-71 397 371 866

1980-81 648 309 1178

1990-91 701 463 1909

1995-96 742 447 1951

2000-01 474 430 1199

2005-06 557 731 2395

2006-07 614 750 2709

2007-08 604 663 2355

2008-09 528 736 2286

2009-10 511 667 2006

2010-11 484 641 1826

2011-12 516 535 1624

2012-13 481 575 1627

2013-14 446 570 1495

2014-15 420 543 1342

2015-16 339 197 393

2016-17(P) 257 756 1142

2017-18(Target) 400 750 1765

Area (000’Ha), Yield (Kg/Ha), Production(000’Bales) in thousands

Source: India Stat (2019).

In Punjab, failure of monsoon does not have a crucial effect on agriculture production because 
of availability of enough irrigation facilities. However, environmental and climate changes have 
affectedthe cropping pattern adversely. Out of about 12 lakh acres of land under cotton crop, 
nearly 6.75 lakh acres of land suffered from whitefly attack. (Varma &Bhattacharya,2015).
Variousfarmers choose the option of suicides. They are in the prison of avicious circle, which has 
serious implications for their livelihoods (Fig. 1.1).
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Figure 1.1 : Vicious Circle of Pesticide Use in Agriculture

Source: Varma &Bhattacharya, 2015

1.2 Externalities of Pesticide Use

In the context of this, it has become important to study the externalities of pesticides used in this 
region. ‘Externalities’ are defined as loss or gain in the welfare of one party resulting from activity 
of another party. Baumol and Oats (1988) defined externality as the unpriced, unintentional, 
uncompensated extra effect of economic activity of an agent that affects the other agent directly. 
These externalities can be positive as well as negative. Associated externalities of the current 
problem are mentioned in figure 1.2. 

1.2.1 Economic Externalities

The use of pesticides in agriculture has increased the cost of the cotton crop production that leads 
to a decrease in net return and further enhances the burden of debt on the farmer that causes 
the farmer suicides.Production of the BT cotton in the country has been falling; even the use of 
pesticide has increased to the levels seen formerly.Over 50 per cent of the pesticides, used in the 
country ends up being sprayed on cotton crops (Yadav, 2016).The high cost of production due to 
more use of pesticides and stagnation in production in Punjab causes the high burden of debt on 
farmers. 

Due to low income, farmers are raising loans from moneylenders and banks. “The state’s farmers 
lost more than 60 per cent cotton crop last year after a pest known as whitefly attacked the standing 
crop”(Sehagal, 2016). Therefore,afarmer is unable to pay the loans due to low income and cotton 
crop failure. The state government has announced Rs 8000 per acre compensation for 100% 
cotton crop loss due to whitefly attack but has not been utilized efficiently. On 18 February 2016, 
The Pradhan Mantri Fasal Bima Yojana was launched in India. This scheme welcomed by many 
states as one of the best farmer-friendly crop insurance schemes. However, Punjab has refused 
to implement this scheme because of conflict with the Centre over the usefulness of the crop 
insurance scheme in case of Punjab.
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1.2.2 Social Externalities

High burden of debt and lack of any insurance policy in case of cotton crop failure in Punjab forced 
the farmer to commit suicides. And many farmers committed suicide as loss of cotton crop put 
them into a debt trap ( Khinda, 2016). In Punjab there is no crop insurance policy for anytype of 
thecrop, even crop production is the risky venture. Therefore thelack of crop insurance copping 
the failure of thecotton crop is the major reason behind of farmer suicides. Kissan unions in the 
region help the farmers to attain the compensation to families of suicides victims whose cotton 
crop was damaged.

Figure 1.2 : Externalities of Pesticide Use

Source: Khinda, 2016.

An organization of Kissan Union frequently gathered in Bathinda to protest against the farmer 
suicides due to cotton crop failure. These unions also stopped the railway lines to reach their 
message to the administration of Punjab and centre government. These unions also demanded 
Rs. 40,000 per acre as compensation to the farmers whose cotton crop was damaged due to the 
whitefly attack and the clearance of debt and amendment in the indebtedness bill in favour of the 
farmers.Media also played an important role in reporting on farmer’s suicide. Various newspapers 
and news channel reports on farmer’s suicide. Reports m from various leading newspapers in the 
region such as ‘The Tribune’, ‘The Times of India’, ‘Hindustan Times’, ‘Ajit’ focused on this issue.

1.2.3 Environmental Externalities

Due to the failure of the cotton crop, farmers started to shift to paddy in the Malwa region, even soil 
and salty water in this region do not suit the paddy crop. Moreover, more production of paddy crop 
further enhances the problem of environmental degradation because farmers use to burn paddy 
straw, which increases the level of air pollution. Moreover, groundwater has already deteriorated 
due to contamination of pesticides with water. 
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1.2.4 Health Externalities

Use of pesticides is very harmful to health. Cancer, vomiting, asthma is the common diseases, 
whichcome from the use of pesticides on the crops. Mainly pesticides applicators and cotton 
pickers (women) bear the cost of health externalities. Districts of Malwa region of Punjab, which 
grow mainly cotton crop, use pesticides in very high intensity. These districts of Malwa region of 
Punjab are also known as the ‘Cancer belt of Punjab.’The number of cancer patients has grown 
manifold in the recent years in the Malwa area (Sharma, 2008). Lack of awareness in thespraying of 
pesticides is the major reason behind the harmful health externalities among pesticide applicators.

1.3 Pesticides Consumption in Punjab

Pesticides consumption in Punjab has been found in increasing trend and expected consumption 
for 2017-18 was 6374 MT that was 534 MT higher as compare to the previous year.

Table 1.2: Consumption of Insecticides/Pesticides in Punjab(1980-2017)

Year Consumption in Technical Grade(M.T)

1980-81 3200

1990-91 6500

1995-96 7200

2000-01 6970

2005-06 5970

2006-07 5975

2007-08 5900

2008-09 5760

2009-10 5745

2010-11 5600

2011-12 5690

2012-13 5725

2013-14 5720

2014-15 5699

2015-16 5721

2016-17 5843

2017-18(T) 6374

Source: India Stat (2019)

1.4 Statement of the Problem

The Malwa region of Punjab known as the cotton belt is in the agrarian crisis at present due to the 
excessive consumption of pesticides. Due to the supply of spurious pesticides and climate change, 
about 2/3rd cotton crop was destroyed by pest attack in the state in 2016. In Punjab, failure of 
monsoon does not have a crucial effect on agriculture production because of availability of enough 
irrigation facilities. But this time, environmental and climate changes have affected cropping 
pattern adversely. Out of about 12 lakh acres of land under cotton crop, nearly 6.75 lakh acres of 
land suffered from whitefly attack(Varma & Bhattacharya, 2015). The high cost of production due 
to more use of pesticides and stagnation in production caused the high burden of debt on farmers.

 Due to low income, farmers have raised loans from moneylenders and banks. In Punjab, there is 
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no crop insurance policy for any crop; even crop production is a risky venture. High burden of 
debt and lack of any insurance policy in case of cotton crop failure forced the farmers to commit 
suicides. Kaur et al. (2016)explained that despite an additional income from ‘leased in’ activities, 
farmer’s indebtedness considerably has increased due to the failure of the cotton crop. This region 
of Punjab also known as cancer capital is already facing a lot of environment and health issues due 
to the haphazard, excessive, and unsafe use of pesticides, fertilizers, and poor groundwater quality. 
The agricultural workers are most affected because they are directly using their consumption.But 
the sad part of the story is that many banned and restricted pesticides are still in use in this region. 
Due to the failure of the cotton crop, farmers have started to cultivate paddy, even soil and salty 
water in this region do not suit the paddy crop. Moreover, more production of paddy crop further 
enhances the problem of environmental degradation because farmers use to burn paddy straw, 
which increases the level of air pollution. Moreover, groundwater has already deteriorated due 
to contamination of pesticides with water. In view of this, it has become important to study the 
externalities of pesticide use in the Malwa region of Punjab. Given the current agrarian crisis in 
the Malwa region of Punjab, the main aim of the current project is to evaluate the socio-economic 
externalities of pesticide use in selected areas of the region. 

1.5 Objectives

Given the current agrarian crisis in the Malwa region of Punjab, the main aim of the current project 
is to evaluate the socio-economic externalities of pesticide use in selected areas of the region.

• To study the socio-economic externalities of pesticide use in the selected areas of Malwa region 
of Punjab; 

• To assess the factors responsible for extensive use of pesticides for cotton crop in view of the 
current crisis; 

• To suggest appropriate guidelines for regulating the safe use of pesticides 

1.6 Hypotheses / Research Questions: 

• What are the extent of crop failure and debt level due to cotton crop failure in the selected 
areas? 

• What is the level ofenvironmental degradation in the Malwa region of Punjab due to excessive 
use of pesticides? 

• Which type of health problems has come out with the use of pesticides? 

1.7 Scope of the Study in Alternative Economics

The major goal of alternative economics is to assess the impact of various activities on society in 
real economic terms, so the present study is a direction towards this.In view of the crop crisis, the 
need of the hour is to develop an alternative system. In the race of production, the used inputs have 
a harmful impact on society, so there is a need for innovative practice for the use of pesticide. It has 
become important to alternate existing policies like the Insecticides Act, 1968. More policy actions 
would be required for the optimum use of pesticides. Implementation of crop insurance policy is 
the need of the hour in the Punjab state. The state government has announced Rs 8000 per acre 
compensation for 100% cotton crop loss due to whitefly attack that has not been utilized efficiently. 
Increase in production at the cost of others is not the development. The crucial requirement is to 
develop ‘climate-smart’ agriculture especially in the environmentally sensitive region, which is the 
ultimate job of alternative economics.

1.8 Chapter Scheme

The present study is divided into five chapters. The first chapter is the introduction and second 
chapter is the Review of Literature. The third chapter deals with the Database and Methodology 
of the study. The fourth chapter deals with the Socio-Economic Externalities of Pesticide Use in 
Malwa Region of Punjab
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CHAPTER -2

Review of Literature

There is a vast literature available on various impacts of pesticides consumption in agriculture. 
The present chapter is an attempt to discuss the literature review related to the theme of 
the study. The study related to an economic impact of pesticide use in agriculture along 

with the review of socio and environment impact is discussed in this chapter in the first two 
parts. Other parts are deals with the review of literature related to determinants of pesticide in 
consumption and crop failure and farmer suicide.

2.1 Economic Impact of Pesticide Use 

An economic evaluation of pesticide use externalities in the cotton zones of Punjab, Pakistan had 
evaluated by Khan et al. (2002).The study found that the additional cost of pesticide applications, 
due to pesticides resistance developed in the pests was about Rs 11000 per hectare. The actual 
gross benefit of pest control was calculated as 8069 million rupees by multiplying incremental 
yield with the price of seed-cotton and the total cotton area of 9 districts. Another study by Nguyen 
and Tran (2003) analysed the economic consequences of pesticides usage in paddy production in 
the Mekong Delta, Vietnam. The study reported that among the pesticides, insecticides were used 
the most i.e. 394 grams per hectare followed by herbicides 323 grams per hectare and fungicides 
300 grams per hectare in the study area. On average, farmers applied 1,017 grams of pesticides per 
hectare per crop. The number of pesticides used by the sample farmers decreased by 43 per cent. 
It is due to the adoption of Integrated Pest Management (IPM). 

Jeyanthi and Kombairaju (2005)studied the usage of pesticides in four important vegetable crops 
i.e. chillies, cauliflower, brinjal and bhindi and its frequency, intensity and determinant factors 
among these vegetables. Cross-sectional data is used in the study. Vegetables were beset with 
a number of insect pests if, they were not controlled may cause heavy damage. The study had 
revealed that chemical control was the important pest control method followed by the farmers. 
A limited number of growers applied biopesticides and botanical pesticides while the usage of 
weedicide was absent. On average, cauliflower and brinjal crops were each given 15 sprayings. 
Chilli was given 13 and bhindi was given 12 applications of pesticides. The average pesticide-use 
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intensity had been found high in chilli (5.13 kg of a.i/ha), followed by brinjal (4.64 kg of a.i/ha), 
bhindi (3.71 kg of a.i/ha) and cauliflower (2.77 kg of a.i/ha). Farmer’s nature about risk aversion was 
the main reason for the indiscriminate use of pesticides. The study has recommended that farmers 
should be educated about the usage of pesticides. They will be encouraged to adopt Integrated Pest 
Management (IPM) practices.

Budak and Budak (2006) conducted a study based on a survey comprising of 100 farmers from 
twenty villages to compare the differences in pest management and farm profitability in the two 
provinces i.e. Adana and Kahramanmaras, in East Mediterranean region of Turkey. Farmers were 
selected on the basic characteristics of farms, input use per hectare, type of pesticides used, and 
share of inputs in variable costs, target insects and type of containers. The study showed that 
the usage of insecticides was not the same in the two regions as varied according to conditions. 
The average level of herbicides and fungicides use was slightly higher in Kahramanmaras than in 
Adana. 

Ngowi et al. (2007) studied type, pattern, and frequency of pesticides application in Northern 
Tanzania with 61 small sample farmers growing vegetables. The study found that 41 different types 
of pesticides were used by the farmers in the area were, insecticides (59%), fungicides (29%) and 
herbicides (10%) with the remaining two percent being rodenticides. 8 out of 41 were unregistered 
for general use. More than 50 percent of the respondents applied pesticides up to five times or 
more per cropping season depending upon the crop. The study showed that usage of pesticides 
was influenced by manufacturers and pesticide vendors as they want to increase their sales. So 
there is a need to introduce pest management strategies to the farmers which are inexpensive and 
environmental-friendly. 

Dhaliwal et al. (2010) analysed the changing trend of crop loss during the pre-green revolution 
and in the post green revolution era. The study showed that globally, crop loss has increased due 
to insects in the post green revolution era to 13.6 percent, which was 10.8 percent in the pre-
green revolution i.e. in 1965. Loss in cotton has decreased from 16 per cent to 15.4 percent. Data 
revealed that losses in the post green revolution era have shown an increasing trend than in the 
pre-green revolution era. An overall loss had increased from 7.2percent in the early 1960s to 23.3 
per cent in the early 2000s. The maximum increase in loss occurred in cotton (18.0 to 50.0 per 
cent) followed by other crops like sorghum and millets (3.5 to 30 per cent) maize (5.0 to 25.0 per 
cent) and oilseeds (5.0 to 25.0 per cent). 

Kaur & Kaur (2013) analysed the socio-economic implications of the use of pesticide in Bathinda 
known as cotton belt of Bathinda District. The study reveals that the rate of return from pesticides 
for the cotton crop for large farmers (Rs. 13.40) was less than medium farmers (Rs. 14.31) and 
small farmers (Rs. 15.44). It was the highest for small farmers (Rs. 15.44) showing that it decreases 
with the increase in the expenditure on pesticides. Likewise, for paddy, the rate of return was 
less for large farmers (Rs. 18.56) as they incurred more on pesticides while the highest for small 
farmers (Rs. 22.67). Regarding the impact of different inputs used for returns of cotton, pesticides 
were significant and positive input while for paddy; labour was significant and positive variable. 
Technical efficiency of farms had been measured by DEA found that cotton farms were less efficient 
than paddy farms.

Kaur et al. (2016) examined the intensity of indebtedness of three villages of cotton belt block 
namely Talwandi Sabo in Bathinda District of this region. The survey finds out that 96 percent of 
the sampled farmers are indebted. 63 percent debt has been borrowed from institutional while 37 
percent from non-institutional sources. The low productivity of cotton is one of the major reasons 
for the current problem. On the other side, the cost of the inputs has also increased considerably. 
Marginal farmers, small farmers, semi medium farmers and landless cultivators are facing financial 
crisis as compared to large farmers and medium farmers. Their per hectare debt burden is much 
higher than large farmers. The study also shows that despite an additionalincome from ‘leased in’ 
activities, farmer’s indebtedness considerably has increased due to failure of the cottoncrop, there 
is a lack of any insurance policy of crops in Punjab. 
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2.2 Social and Environmental Impact of Pesticide Use 

Regarding the social and environmental effects of pesticides use, Sanfilippo and Perschau (2008) 
found that that about 25 per cent of the world’s insecticides are used on cotton that leads to health 
problems to farmers. It revealed that between 26 million and 77 million agricultural workers suffer 
from acute pesticide poisoning. So chemical pesticides not only have a negative health effect but 
are responsible for economic loss because farmers spent the US $43 a year on medical treatment. 
A hazardous pesticide leads to major threat to biodiversity. So it is recommended, organic cotton 
should be cultivated which will be the best solution to achieve long term soil fertility. 

Patil and Katti (2012) analysed a relationship between the extent of the usage of pesticides and 
signs and symptoms of illness among agricultural labourers in Western Maharashtra. The study 
is based on a primary survey consisting of 100 agricultural labourers indicating that usage of 
pesticides has been directly proportional to farm productivity and indirectly to health and the 
environment. About around 97 per cent of labourers was suffering from skin problems. Lack 
of awareness, illiteracy, and poverty among labourers indicating heavy doses of pesticides in 
agriculture that affecting upon their economic structure. It revealed that usages of pesticides have 
a harmful impact on agricultural labourers.

Nguyen and Tran (2003) revealed that farmers reported sickness, headaches and eye or skin 
irritation while mixing or applying pesticides, which results, the more variable cost of pesticides 
in Adana. Shifting to organic production was considered to increase the producer’s income and 
reduce the possible environmental and health hazards. Input taxes, subsidies, credit instruments 
can be used to reduce pesticide usage. Public extension services can play a major role in the 
reduction of pesticide use. 

Kaur and Kaur (2013) also reported that usage of Pesticides has a harmful effect upon the health 
of farmers and agricultural labourers indicating that those were using manual backup sprayer face 
many problems. 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 pesticides. 

A study in the four states i.e. Karnataka, Andhra Pradesh, Maharashtra and Punjab was conducted 
by Shetty (2004) to determine the impact of pesticide usage on the agricultural production, health 
of farmers and pest resistance. Consumption of pesticides is 38.14 per cent of the total amount 
of pesticides in the four states. In 48 villages, small, medium and large farmers were selected 
randomly. The study revealed that excessive use of nitrogenous fertilizers and continuous mono-
cropping of paddy led to pest problems, which compel the farmers to the usage of pesticides. 
Pesticides account for about 42-50 per cent cost for cotton and 25 per cent for paddy crop indicating 
higher cost effecting upon their socio-economic status. Due to the heavy cost of pesticides, about 
74 per cent and 47 per cent of the respondents in Karnataka and Andhra Pradesh respectively buy 
pesticides on loan. Farmers do not follow any rule which impacted upon the health system of the 
farmers. Hence, the application and indiscriminate use of pesticides had several adverse impacts. 
It is recommended that government should provide educational qualification to the distributor and 
Integrated Pest Management practices should be encouraged to reduce the pesticide usage. 

Pouchepparadjou et al. (2005) conducted a study in rise-irrigated area in Pondicherry with primary 
survey. It is based on a comparison of adopters of Integrated Pest Management (IPM) technology 
and non-adopters of Integrated Pest Management (IPM) technology. Three farmer field schools, 
villages were selected randomly. From these villages, 30 farmers were selected who were trained 
through FFS and 30 farmers who did not take training were selected. Logistic regression analysis 
was used to find out results. The study revealed that total cost of pesticides spent in non-adopter 
farms was higher than adopter farms at Rs. 360 and Rs. 402.2 /acre respectively due to higher 
usage of pesticides. Returns were more in among adopter farmers than non-adopters. There is need 
for reorientation of agricultural and environmental policies to introduce appropriate economic 
incentives.
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Devi (2007) in her working paper ‘Pesticide Use in the Rice Bowl of Kerala: Health Costs and Policy 
Options’ assessed short-term health costs associated with pesticide exposure. The study found 
that the toxicity level and dose of pesticides had a significant effect on the health of pesticide 
applicators. Rs. 38 per day per individual was spent on health damages. The study suggested to 
providing training in self-handling of pesticides to improve the health of pesticide applicators. 
Insurance protection measures for pesticide applicators could be introduced. 

Prabuddha (2007) studied the pattern of pest infestation on vegetables and the extent of the use 
of pesticides by vegetable growers in 18 villages in Katwa block, Bardhaman district, West Bengal, 
India. The study found that the intensity of insect pest infestation on aubergine, pointed gourd, 
cabbage and cauliflower was greatest during the Rabi season, followed by the Kharif and pre-Kharif 
seasons over the last five years. Most of the farmers applied pesticides on aubergine and cabbage, 
but the application rates, number of chemical groups of pesticides and application frequency 
adopted by the farmers were more than the recommended. This practice was most pronounced for 
aubergine, followed by cauliflower, cabbage and pointed gourd.

The adoption of Integrated Pest Management technology (IPM) on cotton in Punjab and on paddy 
in Haryana was assessed by Singh et al. (2008). The study is based on the primary data collected 
during the year 2003-04 from a sample of 95 cotton farmers from the Bathinda and Ferozpur 
districts of Punjab and 83 farmers cultivating paddy in the Karnal and Kaithal districts of Haryana. 
Poisson count regression models have been used to analyze technology adoption. The study 
hypothesized that the level of education will have a positive effect and age a negative effect on 
adoption behaviour towards IPM technology. It was estimated that the adoption level of farmers 
who received formal IPM training was higher than those who did not undergo training by 12 per 
cent in paddy and 76 per cent in cotton farmers. Hence the investment in IPM education will have 
long term beneficial impact. The study has found mixed evidence about the relationship between 
farm age and adoption of IPM technology. It shows that small farmers are poor adopters of this 
technology. It is therefore recommended that there should be some training about the use of IPM 
technology. These will help farmers’ capacity on decision making. 

Aktar and Paramasivam (2009) have reviewed the article, “Impact of pesticides use in agriculture: 
their benefits and hazards”. It describes primary as well as secondary benefits of pesticides. The 
primary benefit of pesticides is to protect the crop from loss which brings higher yield. This primary 
benefit led to secondary benefits. Higher yields bring additional revenue that could be put towards 
children’s education and medical care leading to a healthier and better-educated population. The 
study has shown that pesticides are considered a boon in income generation, employment creation 
and in many social works. The study also explained the harmful effects of pesticides. It has resulted 
in many serious health implications for man and his environment. During manufacturing, workers 
handle various chemicals including pesticides; raw materials etc. which makes many problems. In 
addition to killing insects or weeds, pesticides can be toxic to a host of other organisms including 
birds, fish, beneficial insects and non-target plants. The study shows that overuse of pesticides 
leads to many problems so education and training of workers as a major vehicle to ensure the safe 
use of pesticides is being increasingly recognized. It is recommended that the message should 
convey that prevention of adverse health effects and promotion of health are profitable investments 
for employers and employees as support to the sustainable development of economics. 

An attempt has been made to know the environmental and economic costs of pesticides use in 
the U.S. by Pimentel et. al., 1992.The Study revealed that pesticides were used to increase the 
production as a dollar invested in it returns $4 i.e. it had increased income by reducing loss due 
to pests. If these were not used properly, then the loss would increase by 10 per cent. Not only 
improper use of pesticides leads to crop loss, results showed that in U.S changes in agricultural 
practices have leads to crop loss from 7 per cent to 13 per cent. The study had shown that users of 
pesticides and society had to pay more. It considered $8 billion environmental and social costs of 
pesticides used each year. Out of which $3 billion of this cost was paid by direct users of pesticides 
and society had to pay $3 billion-plus the remaining $5 billion in environmental and public health 
costs. This analysis of pesticide use reduced the profitability of pesticides. It was recommended 
that nonchemical pest control should be used to benefit society.



23

Antle and Pingali (1994) had discussed the impact of pesticides on farmer’s health and impact of 
farmer’s health on the productivity of crops in the Philippines. The study revealed that more usage 
of pesticides leads to many health problems like respiratory problems and neurologic problems 
affecting the production process as farmer suffering from diseases could not work properly. These 
relationships were used in a simulation analysis to investigate health and productivity tradeoffs. It 
was directly used to control pests in the process and considered their benefits but production loss 
due to health problems was more. Results revealed that its use had a negative effect on farmer health 
and positive effect on productivity. The study describes that taxes had been imposed on pesticides 
to minimize its consumption as it improved the farmer’s health but also reduced productivity 
indicating that productivity loss from reduced pesticides would be offset by the productivity gain 
from improved farmer’s health. So the most hazardous, least pesticides should be reduced so that 
it could not more effect on the production process. 

Ngowi et al. (2007) studied type, pattern and frequency of pesticides application in Northern 
Tanzania with 61 small sample farmers growing vegetables. The study found that 41 different types 
of pesticides were used by the farmers in the area were, insecticides (59%), fungicides (29%) and 
herbicides (10%) with the remaining two per cent being rodenticides. 8 out of 41 were unregistered 
for general use. More than 50 per cent of the respondents applied pesticides up to five times or more 
per cropping season depending upon the crop. Insecticides and fungicides were routinely applied 
by 77 and 7 per cent respectively. The fact was that more than 15 per cent of farmers applying 
pesticides 16 times or more indicating an increasing trend in pesticide use. 68 per cent of farmers 
reported having fallen sick after routine application of pesticides out of which 61 per cent farmers 
spend no money on health costs while others spend between .018$ to 116 US $ indicating higher 
cost. The study showed that usage of pesticides was influenced by manufacturers and pesticide 
vendors as they want to increase their sales. So there is a need to introduce pest management 
strategies to the farmers which are inexpensive and environmentally friendly.

Shrestha et al. (2010) studied the knowledge, practice and use of pesticides among commercial 
vegetable growers of Dhading district, Nepal. They collected data from 30 households growing of 
broccoli, brinjal, cauliflower and ladyfinger. The study revealed that large numbers of respondents 
were using pesticides for more than six years. It showed that nearly 46.6 per cent applied pesticide 
5-6 times, whereas, nearly one-fourth i.e. 23.3 per cent used it 3-4 times depending on the severity 
of pest problem in vegetables which causes more health risk to growers and consumers. 16.7 per 
cent of farmers use extremely hazardous pesticides which were banned in the country. Majority 
of the growers did not receive any training on usage of pesticides and even not use protective 
equipment. So it is recommended that there is the need for awareness, education among the 
farmers and there should be Integrated Pest Management programme for reducing pesticide usage. 

Shrawasti (2012) made an attempt to know the socio-economic impact of pesticides use in 
agriculture in Panchkhal the area in Nepal. A questionnaire survey has been conducted of a sample 
of 1320 persons to know the pattern, frequency and extent of pesticides. The study revealed that 
farmers use pesticides mostly on standing crops in the field. The pattern of pesticides is increasing 
due to the change in climate and low rate of pesticides. The increasing trend of pesticides and more 
usage of chemical fertilizers has increased crop production. Lack of knowledge about usage of 
pesticides leads to many health problems to respondents. So, there is an urgent need for awareness 
among the farmers and the community regarding the pesticide issues.

Mohd Fuad et al. (2012) undertook a study to know the impact of pesticides on paddy farmers and 
their ecosystem in Malaysia. The study consisted of 219 farmers, which were selected from the 
district of Tanjung Karang, in the state of Selangor. It is also known as ‘the rice bowl of Selangor’. It 
found that Paraquat, Rumputoq, Malathion, 2, 4-D and Actara 250 GM pesticides were used in the 
area. 93 per cent of the farmers use Paraquat which has been subsidized by the District Agriculture 
Department, is highly toxic pesticide for the crop which have retarded the growth of paddy. The 
survey showed that 51.5 per cent of the farmers said that they had difficulty in breathing while 
spraying the pesticides. 26 per cent had itchiness and 13.7 per cent had rashes. The results showed 
that the use of pesticides harms the health, environment, plants, fishes, livestock and farmers. The 
study recommended that Integrate Pest Management technique should be used.
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2.3 Determinants of Pesticide Consumption 

Regarding the determinants of pesticides consumption, Gerken (2001) revealed political and 
institutional factor just like subsidies and tax reduction encourage the use of pesticides, besides 
economic and technical considerations of the farmers.

Thus, most of the studies have not estimated the externalities of pesticides used in a contest to the 
current crisis. Pesticide Market and many other factors like continuous subsidization of pesticides 
etc. have a great impact on producing these externalities. So, the present study is an attempt to fill 
this gap.

Mariyono and Bhattarai (2009) analysed the factors affecting chilli farmers’ decision to use 
pesticides in Indonesia indicating that farmers’ objectives for plant protection are not only to 
obtain a high yield, but also to minimize the risk of crop failure and to ensure economic efficiency 
of farm inputs used including pesticide chemicals. The study is based on a primary survey 
consisting of 160 farmers from three districts of Central, Java. On average, farmers applied 12 kg 
of pesticide per hectare of chilli in a crop season of four months depicting that farmers have to 
depend upon pesticides to control pests as it compels the government to import pesticides. The 
study revealed that age has a positive and the size of the farm has a negative relationship with 
the usage of pesticides. 90 per cent of farmers surveyed in the study applied pesticides more than 
the recommended dose, which contributes to the development of resistance to insecticides. It is 
recommended that there should be a focus on the education level of farmers that there should be 
a focus on the education level of farmers

Kumar and Dandapani (2000) studied frequency, intensity and determinants of pesticide use 
in rainfed cotton, by using farm-level cross-sectional data from Nanded district of Maharashtra. 
Average pesticide use was 3.2 kg active ingredient per hectare of cotton area. Farmers also used 
a number of cultural and physical methods directly or indirectly to limit crop loss due to pest 
and diseases. The attitude of farmers towards insect pest risk varied and accordingly the use 
of pesticides. Risk-averse farmers used pesticides excessively and indiscriminately. The study 
suggested that improving the existing stock of knowledge of pests and management practices can 
help reduce pesticide use.

 Agne et al. (1995) examined the use of pesticides and its negative and positive effects on society, 
environment, health, and policy. The main objective of this study is a socially optimal level of 
pesticide use taking into account of non-pesticide alternatives. There are some methodological 
issues focused in this study; select representatives from the policy areas of agriculture, environment, 
health, and including individual from government and non-government organizations, the relative 
importance of price and non-price factors determine the demand for pesticides. The pesticides 
policy studies include three main sections are; analysis of the existing situation, in-depth analysis 
of the current crop protection policy and detailed analysis of the microeconomic issues. The 
existing situation also including the agricultural sector, agricultural pricing policy, pest problem 
and management practices, externalities of pesticide use, the social response of pesticide use.
Crop protection pricing policy also including pricing trade and input, regulation and research, 
education and extension policies.Microeconomic issues including farm characteristic affecting 
pest management, crop characteristic affecting pest management and cost ratio of the available 
control method.

There is another study which has also related to the pesticide policy project to examine various 
concerns and problems related to the use of pesticides in Thailand. Frauke (1996) examined 
various concerns and problems related to the use of pesticides in Thailand. The main objective 
of this study is the socially optimal level of pesticide use. Study mainly focused some factors 
like role of agriculture in the overall economy and the characteristics of Thailand agricultural 
sector, introduced the development of the pesticide market, pesticide import situation and recent 
development in pesticide use, concentrate on agricultural and crop protection policies, existence 
and evidence of external effects related to pesticide use, crop protection policy and influencing 
factors of Thailand. The agricultural sector in Thailand also including the role of the agricultural 
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sector in the economy it shows that agricultural sector’s share was declining steadily (11% in last 
decades), agricultural sector characteristics and trends, the value of agricultural exports dropping 
from a sector share of 46% in 1982 to 15% in 1992. Pesticide market and pesticide use it’s including 
the structure and development of the pesticide market, pesticide import and their trades, patterns 
of pesticide use and their importance. The overall agricultural policy and pesticide legislation 
including agricultural policy it covers, infrastructure, inputs, production, productivity, import trade 
and use regulations, research extension, agriculture budget allocation, credit policy, information 
and training. External effects related to pesticide use including; health hazards, health cost related 
to pesticide use, residues in food and resurgence, external costs of pesticide use. Factors affecting 
pesticide use and pesticide policy including; crop protection issues, pesticide policy issues. This 
study finds the negative side effects of the current pesticide use result in considerable costs to 
society. The study suggested economic instruments in crop protection policy which help to limit 
the pesticide use towards the social optimum. 

Alfred et al. (2001) examined the current economic political and institutional factors affecting the 
agriculture and crop protection in Ghana. This study is focused on some factors like economic 
performance and contribution of the agricultural sector it’s including; general economic policy, 
development of gross domestic product and external trade, state budget and some indicators, 
the contribution of the agricultural sector to the economy. Agricultural policy and institutional 
framework including; current agricultural policy, institutional framework and decentralization, 
the policy of cocoa sector. Agricultural production and use of fertilizer it’s including; land use and 
production systems, agricultural production and price trends. Crop protection practices, plant 
protection and regulatory services directorate, pesticide management and control.Crop protection 
measures and pesticide use including; supply and distribution of pesticides, pesticide price trend.
The external effect of pesticide use include; effects of pesticide use on human health, the effect on 
water, soil, and environment.

2.4 Crop Failure, Indebtedness and Farmer Suicides

Mitra and Shroff (2007) discussed the main causes of the growing incidence of farmers’ suicides in 
the Maharashtra state of India. Farmers earlier faced with yield risk but nowadays crop failure goes 
togetherwith price risk. Low yield, lack of dynamism in cotton yield per hectare and enormous 
growth in costs of cultivation are responsible for the trouble of farmers. One new reason primary 
to a rise in the cost of cultivation was the use of expensive Bt- Cotton seeds. The growing number 
of farmer suicides in Maharashtra had frequently been recognized to the extensive adoption of the 
area under Bt Cotton by the farmers. 

Kumari (2005) conducted a study on 165 respondents in Adilabad, Karimnagar, Nizamabad and 
Warangal districts of Northern Telangana Zone (NTZ) and pointed out that 142 farmers (81%) 
were indebted. On average, the sample farmer in NTZ was in debt for an amount of Rs. 16904 per 
hectare and Rs. 43444 per average size of a holding of 257 hectares. With regard to loan repayment, 
only 63 percent of the sample farmers were found to be regularly repaying the loan amounts, while 
22.4 per cent failed to repay due to many reasons i.e. crop failure, low yields, lack of irrigation 
facilities and low market prices respectively.

Rao (2004) made an attempt to examine the phenomenon of suicides of farmers in the country 
in the background of domestic and trade liberalization and in a macroeconomic perspective by 
studying the changes brought about in the cultivation of cotton crop and also study all the policies- 
agricultural, industrial, employment and social welfare and their impact on the farming community. 
The erstwhile prosperous state of Andhra Pradesh and Punjab recorded a large number of suicides 
of farmers followed by Karnataka, Maharashtra, and Gujarat. The majority of the victims were from 
the small farmers, workforce age group and dry land cultivators and growers of cotton, a third 
of them are tenant-cum owner-cultivators. Farm harvest prices had almost doubled in Andhra 
Pradesh, Punjab, Karnataka, and Gujarat in the first five years of the nineties. A large number of 
farmers entered cotton cultivation when prices were increasing in anticipation of huge profits. 
Failure of chemical control, rising rental values of land, depleting groundwater, the popularization 
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of hybrids, rising in money wages, hike in fertilizer prices, power, diesel and interest 13 rates 
contributed to the large increase in costs of cultivation. There is the crisis in the cultivation 
of cotton crop and this seems to be net losers in the process of liberalization. Crop failure and 
indebtedness emerged as the main and causative factors.

Singh(1998)explained the reasons for farmers ‘suicides due to crop failure and the high burden 
of debt in various states of India. Through a survey of 115 households in six villages of three 
districts of Punjab during 1996-97, a study was founded on the estimations made from the data 
collected the study exposed that landholding size had the solid and positive association with the 
relative share of loans and amount of credit. Marginal, small and medium farmers used credit for 
per acre capital requirement. Non-institutional agencies play a major role in fulfilling their credit 
requirement of these farmers. Big farmers have a relatively low cost of credit but comparatively 
high for the marginal and small farmers.

Kumar and Dandapani (2000) studied frequency, intensity and determinants of pesticide use 
in rainfed cotton, by using farm-level cross-sectional data from Nanded district of Maharashtra. 
Average pesticide use was 3.2 kg active ingredient per hectare of cotton area. Farmers also used 
a number of cultural and physical methods directly or indirectly to limit crop loss due to pest 
and diseases. The attitude of farmers towards insect pest risk varied and accordingly the use 
of pesticides. Risk-averse farmers used pesticides excessively and indiscriminately. The study 
suggested that improving the existing stock of knowledge of pests and management practices can 
help reduce pesticide use.

Bains (2007) analyzed the farmers’ suicides as a serious problem in Southern Punjab. Although the 
cotton belt of southern Punjab was an agriculturally better area than the rest of the state and even 
the numbers of farmers’ suicides was more there. Indebtedness is one of the key factors in driving 
farmers to commit suicide. It is the outcome of two factors, first, low yield of the cotton crop and 
therefore farmers are not receiving sufficient income to meet his requirements and to repay the 
debt amount. Moreover, farmers have a tendency to over-borrow and utilize it for unproductive 
purposes other than agriculture. He perceived that while the farmer was incapable of paying bank 
loans, he borrows from village moneylenders at the inflated rate of interest. He suggested that 
macro measures for growing productivity with especially important on small farmers and other 
characteristics for rural development should go on and farmers’ suicides need to be examined and 
dealt with at the micro-level. 

Kumar and Sharma (2006) found out the nature, extent, and causes of suicides in rural Punjab and 
recommended a plan of action for fighting the problem of farmers suicides, according to this study 
which was accompanying in Faridkot, Bathinda, Amritsar, Mansa, Sangrur and Jalandhar and 24 
villages of the state, 40 percent of the farmers’ suicide victims were from non- farming occupations 
such as business, service or labour, 48 percent of them were daily drinkers and 20 percent of 
the total victims were alcoholics. The main conceivable reason for farmers’ suicide indicated by 
the family members was the high burden of debt, family discords, drug abuse and psychological 
tension.

A study conducted by Gill and Singh (2006) exposed that Sangrur and Mansa were the two 
districts which stated the record incidents of farmers’ suicides. Sangrur and Mansa are the 
relatively backward and poorer districts of Punjab. In these two districts, the percentage of 
cultivators who committed suicide was considerable more than agriculture labourers. Amongst 
the cultivators, small and marginal farmers which reported the maximum numeral of suicides. 
55 farmers committed suicides In Mansa district where Sangrur district 66.66 percent. Percentage 
of agriculture labourers- households was 33.33 in Sangrur district and 45 in Mansa district. The 
agricultural crisis in the form of suicides had reached very dangerous stage in Punjab. In these two 
districts suicides were credited to a number of causes, ranging from poverty to crop failure, high 
burden of debt, marital dispute and drunkenness, domestic dispute, etc. But according to the view 
of authors, it was primarily due to the economic crisis.

A study on farmer suicides conducted by Gill, S. S. (2007) found out that all three regions of 



27

Punjab namely Malwa Majha and Doaba are facing the problem of farmer suicides especially 
among poor peasants and agricultural labourers. But three districts namely Sangrur, Bathinda, and 
Mansa district of Malwa region of Punjab has most effected areas. The main reason behind these 
cases is the high burden of debt on farmers and the economic crisis in the rural economy.

An attempt has been made by Preet (2005) in his study, examined involving main parts of districts 
Sangrur, Mansa, Bathinda, Faridkot and Muktsar. The agricultural exercise of wheat, paddy 
and cotton rotation in this region had played devastation. While paddy is water-intensive crop 
but cotton crop had been a failure because of pest attack (bollworm attack). The high prices of 
pesticides and their unsuccessfulness could not withstand cotton. The deteriorating water table, 
farmers reliant on diesel for submersible pumps and bad quality of water in this region made 
paddy also unsustainable. The increasing costs of living assisted and supported by consumerist 
culture, which had occupied into sweep level rural Punjab, made agriculture an uneconomical 
profession. The extensive dependence on drugs, incapability to repay loans taken for unproductive 
expenses just like marriages and tractors had initiated a flood of suicides in this region.

A study taken by the Gill (2004), surveyed the incomes of the small and marginal farmers had 
deteriorated unequally in the cotton belt of Sangrur, Mansa and Bathinda districts. Faced with 
growing debts, decreasing produces and rising cost of production, the poor farmers‟ destiny turns 
out to be depressed. This causes of farmers suicides from mid- the 1980s. Cases of farmers ‘suicides 
were largely concerted in Sangrur, Mansa, and Bathinda, however, some case of suicides of farmers 
were informed from the other districts of the state. Many farmers under indebtedness committed 
suicides, many deceased due to lack of medical treatment due to not having money, and about half 
the land of the village had been seized by money lenders. The average debt per farmer ranges Rs. 
4-6 lakh. The writer detected that in the lack of a structured farmer’s movement, the farmers turn 
into isolated, upset and started committing suicides and the state government was well well-versed 
about it, but no step was taken to curb this problem and farmers’ suicides under social and under 
economic distress continued.

An attempt has been made by Bose (2000) which discloses that most incidents of farmers, suicides 
were stated in the Mansa district of Punjab as the relatively backward and poorer district of Punjab. 
The farmers of Mansa district committed suicides because they could not abolish the cotton pest 
attack on cotton crop. The pesticides use made their cotton crop failure and compelled to get more 
debts both from arthritis and banks. The future of the farmers was miserable, so they forced to 
commit suicides.

Though there exists vast literature available on the current theme of study, this region known as 
the cotton belt has not been attempted extensively. So the current project’s main aim to study 
economic externalities of pesticide use in the Malwa region of Punjab.Thus the present study tries 
to fills the gap.
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CHAPTER 3

Database and Methodology

This chapter deals with database and methodology used in the present study. This study is 
based on primary as well as secondary data. A brief summary of data analysis has also been 
discussed in the chapter.

3.1 Measurement of Externalities

Measurement of Externalities of pesticides utilization is an important part of the study. So, 
externalities mentioned in Figure II in chapter 1related to the current crisis of the region measured 
through the perceptions of various stakeholders. Measurement of certain externalities requires 
various lab tests, are out of the expertise. So, for the same, various scientific studies areused as case 
studies and considered as a data source.

3.2 Coverage of the Studied Area in Punjab

The Punjab state has three regions – Majha, Doaba and Malwa. Malwa region known as a cotton 
belt of Punjab is purposively selected. Multistage sampling technique is used to select the sample 
for the present study. 

3.3 Selection of District 

Out of the total number of 11 districts of Malwa region of Punjab, seven districts namely Ferozepur, 
Faridkot, Muktsar, Moga, Bathinda, Mansa, and Sangrur are major cotton-producing districts and 
comprise the cotton belt of Punjab. Out of these seven districts, Bathinda and Mansa are selected 
as these districts found most victims of the cotton crop crisis. 

3.4 Selection of Blocks 

Among the selected districts, two blocks from each district are selected which have a higher area 
under cotton crop cultivation. From Bathindadistrict, the selected blocks are Talwandi Sabo and 
Bathinda. From Mansa districts, selected blocks are Jhunir and Mansa.
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3.5 Selection of Villages 

One village from each block is purposely selected for the primary survey. The selected villages in 
Bathinda and Talwandi Sabo blocks are Ghuda and Mahi Nangal, respectively. For Mansa district, 
selected villages for block Mansa and Jhunir are Makha and Nangal Kalan, respectively.

3.6 Selection of Farmers, Labourers and Dealers

A total sample of 120 farmers and 80 agricultural labourers (including women labourers) from four 
selected villages in equal numbers are randomly chosen to study the socioeconomic externalities 
of pesticide use in the region. Ten pesticide dealers, five from each district are selected to know 
the information regarding pesticide, insecticide and herbicides currently in use by the farmers for 
various crops.

3.7 Methodology

To measure economic, social, environmental and health externalities, the present study 
heavily relies on the methodology adopted by Khan et al.(2002).Formal survey and case study 
methodologies are conducted to collect evidence on health hazards, production losses due to pest 
resistance etc. The secondary and scientific case studies are used to collect information related to 
the environmental impact of the use of pesticides. This methodology is developed by the Hannover 
University Pesticide Policy Project (HU-PPP), which has been tested before in several countries 
in Asia, Africa and Latin America. This study is based on the methodological framework of the 
‘Guidelines for Pesticide Policy Studies’ (Agne, Fleischer, Jungbluth, Waibel, 1996) to some extent.

3.7.1 Collection of the data

The study heavily relies on primary data. Moreover, the studyis also based on secondary data to 
study the pesticides market and determinants affecting the consumption of pesticides.To measure 
the externalities, the major problemsare to estimate the value of the cost associatedwithsocio 
externalities. The cost associated with environment effect is collectedfrom various budgets 
and healthdata ofthe Punjab region. Data is collected through various schedules from various 
stakeholders. Schedule for farmers and labourers including women, schedules for pesticides 
dealers and manufacturers are also prepared. Focus group interviews are also conducted to collect 
the information about various perceptions from government officials, researchers and scientists.

3.7.2 Data Analysis

The data collected is thoroughly cleaned and entered into excel spreadsheets and the statistical 
analysis also carried out. Cost-Benefit Analysis is done to estimate externalities in monetary terms. 
Likert scaling and ranking are also done to precise the information collected through various 
schedules. 

The major stakeholders are farmers, labourers, pesticide dealers, doctors etc. from whom the various 
informationis collected through various pre-tested schedules. The various schedules pertain to the 
information the debt level of the farmers, loss of production, name and price of the pesticide used, 
faced health hazards, use of spray etc. Focus group interviews are conducted to collect information 
about various perceptions from government officials, researchers, and scientists.
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CHAPTER 4

Socio-Economic Externalities  
of Pesticide Use in Malwa  
Region of Punjab

The present chapter is an attempt to studies the various socio-economic externalities of pesticide 
use in selected areas of the Malwa region of Punjab. Also, an attempt has been made to access 
the factors responsible for extensive use of pesticides for cotton crop. For this the chapter use 
field survey data collected from Bathinda and Mansa district of Malwa region of Punjab. For these 
chapters divided into sections: First sections deal with field survey results and the second section 
deals with secondary data with authentication of primary data.

First Section:

4.1 Sample Size 

Table 4.1: Sample Size for Survey

District Farmers Labourers Dealers

Bathinda 60 40 5

Mansa 60 40 5

Total 120 80 10

Source: Primary Data,2018-19

The sample size for the study was taken 120 farmers, 60 each, from Bathinda and Mansa District. 
80 Labourers were selected as a sample from, 40 each, both district. Dealers of pesticide were also 
taken to complete study and sample were 5 each from Bathinda and Mansa District.
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4.2  GENERAL FEATURES OF FARMERS, LABOURERS AND DEALERS UNDER 
STUDY 

The average size of the family was 4.95 members for the farmers, 5 for dealers and 5.1 for Laborers. 
The average age of farmers was 42.8, for dealers 40 and for Laborers average age was 50.5, with 
higher for labourer respondents. Registered literacy proportion for farmers and labourers was 76.7 
higher as compare to labourers. Landholding size for farmers was 10.9 acres. All the farmers were 
having assured irrigation facilities. 

Table 4.2: Profile of Respondents

Particulars Farmers Labour-
ers

Deal-
ers

Sample Size 120 60 10

Average Age (years) 42.8 50.5 40

Average Family Size 4.95 5.1 5

Education (no.)

Illiterates 28 72 0

Literates 92 8 10

Primary 32 6 0

High 42 2 0

Secondary 12 0 3

Bachelor 5 0 7

>Bachelor 1 0 0

Average landholding 
(acre) 10.9 NA NA

Source: Primary Data, 2018-19

The illiteracy rate was registered higher for farmers of Mansa (31.7%) district as compared to 
the farmers of Bathinda (15%) district which was double to the illiteracy proportion of Bathinda 
district. The proportion of only primary education received by the farmers was higher for Bathinda 
district as compared to the Mansa district registered 43.3% and 11.7%, respectively. 

High school proportion was 10% higher for farmers of Mansa district (40%). Farmers of Mansa 
district have received a higher proportion for secondary education nearly double to the proportion 
of the Bathinda (6.7%) district. Education until College level contributedproportion was 5.0% and 
3.3% for both Bathinda and Mansa district. The labourers have lower literacy level 10% and higher 
literacy level has been registered with dealers was 100 %.

Table 4.3: General information of Farmers in Bathinda and Mansa districts

Particulars Bathinda Mansa

Average age (years) 43 42.7

Average family size (no.) 4.91 4.98

Illiterate (%) 15 31.7

Primary (%) 43.3 11.7

High (%) 30 40
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Secondary (%) 6.7 13.3

Bachelor (%) 5 3.3

>Bachelor (%) 0 0

Source: Primary Data, 2018-19

The higher recorded primary occupation of the farmers for agriculture and allied activities was 
95.8%.

Table 4.4: Primary Occupation of the Farmers

Particulars %

Agriculture and allied activities 95.8

Government Job 0

Business 0

Agriculture and allied activities and government Job 1.7

Agriculture and allied activities and business 2.5

Source: Primary Data, 2018-19

4.3 Productivity and Profitability

Productivity on average for Cotton and Paddy crop was nearly 11 and 31 quintal per acre. The gross 
return on Cotton and Paddy crop was Rs. 59306, Rs. 55631, respectively. Net returns over variable 
costs from Cotton and Paddy crops were Rs. 36153 and Rs.33269respectively, which were higher 
for the cotton crop with the difference of the amount of Rs. 2884, owing to climatic favourable 
conditions for cotton in the yearof 2018-19 leads to higher production per acre compared to past 
years where climate unfavourable for cotton crop leads to higher pest attacks, lower production 
and finally lower income and higher input costs. But for paddy crop climate was not so much 
favourable compared to last year that results in lower production, lower income for farmers and 
higher input costs.Furthermore, the production cost for Cotton and Paddy crop was Rs. 23153 and 
Rs. 22362, respectively, where production cost is higher for the Cotton crop but not as much as 
expected compared to paddy crop. 

Table 4.5: Productivity and Profitability

Particulars Cotton Paddy

Average production (Quintal) 10.9 31.43

Average crop price 5441 1770

Average income 59306 55631

average cost 23153 22362

Average land rent (6 month) 18500 25000

Source: Primary Data, 2018-19

Semi-medium farmers those have landholding between 2-4 acre have higher production, higher 
income and they also incur higher expenses on the Cotton crop as compared to Large and Medium 
farmers. The average production per acre for Large, Medium and Semi-Medium farmers was 11, 
10.8 and 11.25 quintal, respectively. The average income per acre for Large, Medium and Semi-
Medium farmers was Rs. 59587, 58730 and 62223, respectively. The average expense per acre for 
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Large, Medium and Semi-Medium farmers was Rs. 23245, 22902 and 23720, respectively. 

Table 4.5 (a): Productivity and Profitability (Cotton Crop)

 Particulars
Large Farm-
ers
(land=>10)

Medium 
Farmers 
(4-10)

Semi-Medi-
um Farmers 
(2-4)

Average: All Surveyed Cotton Grow-
er Farmers (no own land/own land)

Average production 
(Quintal) 11 10.8 11.25 10.9

Average crop price 5417 5438 5531 5441

Average income 59587 58730 62223 59306

Average cost 23245 22902 23720 23153

Note: Classification in Large, Medium, Semi-Medium, Small and Marginal farmers is based on NABARD 
(2014)

Source: Primary Data, 2018-19.

Semi-medium farmers produce higher quintal of paddy per acre as compared to Large, Medium 
and Small farmers, which was 33 quintal per acre. The average expense for paddy crop per acre for 
Large, Medium and Semi-Medium farmers was Rs. 22702, 22010 and 22605, respectively, where 
higher cost was incurred by Large farmers. 

4.4 Landholding and Area Allocation to Cotton and Paddy Crop by the Farmers

The average area under cotton and paddy cropwas 5.65 and 9.8 acre, respectively, in which average 
land holding for paddy crop was higher as compared to cotton crop landholding. Crop cultivated 
percentage for cotton and paddy crop was registered 37.5% and 61%, respectively, which was 
higher for paddy cultivation. The total area under cotton and paddy cropwas 554 and 899.5 acre, 
respectively. Average landholding was 10.9 acre for the respondent farmers.

Table4.6: Landholding and Cultivated Area

Particulars Cotton Paddy Unit

Crop acre under study 554 899.5 Acre

Total acre under study 1478.5 1478.5 Acre

% Crop cultivation 37.5 61 %

Average land holding crop(From crop cultivator/
non-cultivator) 4.6 7.5 Acre

Average landholding owning 10.9 10.9 Acre

Source: Primary Data, 2018-19.

Table 4.6 (a) describes clearly that average per farmer paddy crop cultivation was higher for Large 
and Medium farmers as compared to the cultivation of the cotton crop. The average per large 
farmer area under cotton and paddy crop was 6.64 and 13.75 acre, respectively, that was double 
for paddy crop than of the area under cotton crop.

Table 4.6 (a): Average Land Cultivation

Particulars Cotton Acre (No. of Farmers) Paddy Acre (No. of Farmers)

Larger Farmers (10-above) 6.64 (45) 13.75 (44)

Medium Farmers (4-10) 5.01 (44) 6.4 (45)

Semi-Medium Farmers (2-4) 2.3 (8) 2.3(3)
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Average (From Crop Cultivator) 5.65 (98) 9.77 (92)

Source: Primary Data, 2018-19.

Average own landholding was higher for Bathinda farmers 11.5 acre as compared to 10.2 acres of 
Mansa district. The proportion for paddy and cotton crop on share and lease in were not significant.

Table 4.7: Land Under Cultivation Holding Type

Particulars Bathinda Mansa Average

Own land 11.5 10.2 10.9

 Lease in 0.5 1.8 1.14

Lease out 0.3 0.2 0.2

On share 0.7 0.3 0.5

Cotton (acre) 4.2 5.1 4.6

Paddy (acre) 7.9 7 7.5

Source: Primary Data, 2018-19.

Both Paddy and Cotton crop were cultivated by same farmers in his different acre was in higher 
proportion as compared to only paddy, cotton, vegetables and fruits registered proportion 
understudy was 55% for paddy and cotton crop further higher proportion was in Bathinda district 
as compared to Mansa district registered 66.7% and 43.3%, respectively.

Table 4.8: Main Crop Cultivated

Particulars Bathinda Mansa Average

 Paddy 20 30 25

Cotton 13.3 26.7 20

 Paddy and Cotton 66.7 43.3 55

 Vegetables 0 0 0

Fruits 0 0 0

paddy, cotton, vegetables 0 0 0

All 0 0 0

Source: Primary Data, 2018-19.

Higher Input cost for Paddy crop was plant protection cost (17.9%), chemical fertilizer cost (15.6) 
land preparation cost (13.41%), they all covering nearly 47% of the total paddy production cost.

Table 4.9: Cost of Production of Paddy (Per Acre)

Particulars Units Quantity Value (Rs)

Land Preparation Acre 1 3000

Paddy Nursery cost (seed Cost + nursery irrigation cost 
using diesel operated engine+ Computer leveller + 
insecticides Cost+ Fungicide Cost+Selective herbicide 
cost used during nursery preparation +labour charges for 
maintaining nursery+ Chemical Fertilizers cost applied on 
Nursery)

Rs. 1000

Plantation cost Rs. 2500

Farm Yard Manure Trolley 1.42 (800) 1139
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Chemical Fertilizer Rs.  3483

Fertilizer labour cost Bag 6 (40) 240

Irrigation labour Day 8 (300) 2400

Plant protection chemicals and herbicides Rs.  4000

Spraying labour Per time 150 (6) 900

Weeding and hoeing Day 9(300) 2700

Harvesting cost Acre 1000

Total cost Rs.  22362

Source: Primary Data, 2018-19.

Large farmers incurred higher expenses on the production of paddy crop as compared to Medium 
and Semi-Medium farmers the listed expenses were Rs. 22702, 22010, 22605, respectively. Semi-
Medium farmers incurred higher exvpenses on inputs such as Land preparations, Paddy Nursery, 
Chemical fertilizers and the second-highest position those use more resources for paddy cultivation 
after Large farmers. (Table: 4.9)

Table 4.9: (a) Cost of Production of Paddy (Per Acre) (2018-19)

Sr. 
No. Particulars

Large 
Farmer 
Value 
(Rs)

Medium 
Farmer 
Value (Rs)

Semi- 
Medium 
Value (Rs)

Average 
Value 
(Rs)

A

Paddy Nursery cost (seed Cost + nursery 
irrigation cost using diesel operated engine+ 
Computer leveler + insecticides Cost+ Fun-
gicide Cost +Selective herbicide cost used 
during nursery preparation +labour charges for 
maintaining nursery+ Chemical Fertillizers cost 
applied on Nursery)

1004 993 1033 1000

B Chemical Fertilizer 3477 3484 3533 3483

C Plant protection chemicals and herbicides 4031 3973 3933 4000

D Labour Costs 8772 8711 8707 8740

1 Plantation cost 2498 2504 2467 2500

2 Fertilizer labour cost 240 240 240 240

3 Spraying labour 900 900 900 900

4 Weeding and hoeing 2734 2667 2700 2700

5 Irrigation labour 2400 2400 2400 2400

E Other Costs 4518 4849 5399 5139

1 Farm Yard Manure 1400 871 1333 1139

2 Land Preparation 3018 2978 3066 3000

3 Harvesting cost 1000 1000 1000 1000

 Total cost 22702 22010 22605 22362

 Gross Return 55471 55613 58410 55631

 Net Return 32769 33603 35805 33269

 Rate of Return from Pesticide 9.12 9.46 10.1 9.32

 Rate of Return from Labour 4.74 4.86 5.11 4.8
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Rate of return from pesticide use was higher for semi medium farmers which was 10.1% and lower 
for large farmers, accounting for Rs. 9.12. The average rate of return from pesticide use was Rs. 
9.32. Rate of return regarding labour use was also higher for semi-medium farmers (Rs. 5.11) and 
a lower rate of return was registered for Large farmers (Rs. 4.74).

Higher Input cost for the Cotton crop was harvesting cost (28.9%), pesticide cost (13.8%), tillage 
cost (13.76%) and fertilizer cost (11.4%) they all covering nearly 67.86% of the total Cotton 
production cost.

Table 4.10: Cost of production of Cotton

Sl. 
No. Particulars Units Quantity Value (Rs)

1 Land Preparation cost/ tilling and Seed Sowing cost Acre 3184

2 Seed Kg 2.96 (850) 2515

3 FYM Trollie 1.8(800) 1437

4 Chemical Fertilizer Rs.  2636

5 Fertilizer labour cost Bag 5 (40) 200

6 Irrigation labour Day 2 (300) 600

7 Plant protection chemicals and herbicides Rs.  3196

8 Spraying labour Per time 150 (6) 900

9 Weeding and hoeing Day 6 (300) 1797

10 Harvesting cost Quintal 614 (10.9) 6688

18 Total cost Rs.  23153

Source: Primary data, 2018-19

Semi-Medium farmers incurred higher expenses on the production of paddy crop as compared 
to Large and Medium farmers the listed expenses were Rs. 23720, 23245, 22902, respectively. 
Semi-Medium farmers incurred higher expenses for cotton picking and Farm Yard Manure (FYM). 
Higher plant protection chemical inputs were used by Large farmers as compared to Medium and 
Semi-Medium farmers, the input costs were Rs. 3220, 3173, 3188, respectively. Medium farmers 
incurred higher amount on inputs such as Land preparations, Seed and Chemical fertilizers and 
hold the third position in term of expenses for cultivating the cotton crop.

Rate of return from pesticide use was higher for semi-medium farmers (Rs. 13.07) higher as 
compared to large and medium farmers (Rs. 12.3 each). The average rate of return from pesticide 
use was Rs. 12.3. Regarding labour rate of return was higher for semi-medium farmers (Rs. 4.7) 
and lower for large farmers (Rs. 4.5). The average rate of return from labour use for the cotton crop 
was Rs. 4.5.

Table 4.10 (a) Cost of Production of Cotton (Per Acre) (2018-19)

Particulars Large Farmer 
Value (Rs)

Medium Farmer 
Value (Rs)

Semi- Me-
dium Value 
(Rs)

Average Value 
(Rs)

Seed Cost 2436.67 2618 2444 2515

Chemical Fertilizer 2625 2677 2500 2636
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Plant protection chemicals and 
herbicides 3220 3173 3188 3196

Labour Costs 10321 10018 10363 10185

Fertilizer labour cost 200 200 200 200

Spraying labour 900 900 900 900

Weeding and hoeing 1840 1745 1838 1797

Cotton Picking 6781 6573 6825 6688

Irrigation labour 600 600 600 600

Other Costs 4642 4416 5225 4621

Farm Yard Manure 1511 1182 2000 1437

Land Preparation 3131 3234 3225 3184

Total cost 23244 22902 23720 23153

Average income 59587 58730 62223 59306

Net Return 36343 35828 38503 36153

Rate of Return from Pesticide 12.3 12.3 13.07 12.3

Rate of Return from Labour 4.5 4.6 4.7 4.5

Source: Primary Data, 2018-19.

4.5 Crop Rotation

Crop rotation performed by 55% of the total respondent farmers and respondent of Bathinda 
district has a higher proportion (63.3%) as compared to the respondent of Mansa district.

Table 4.11: Crop Rotation Performed

Particulars Yes (%) No (%)

Bathinda 63.3 36.7

Mansa 46.7 53.3

Average 55 45

Source: Primary Data, 2018-19.

The primary season for crop rotation was Kharif (98.1%) season where farmers replace paddy with 
cotton and vice versa.

Table 4.12: Preferred Crop Rotation Season

Particulars Rabi  Kharif Both Season Summer

Bathinda 0 100 0 0

Mansa 0 96.2 3.8 0

Average 0 98.1 1.9 0

Source: Primary Data, 2018-19.
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4.6 Insurance

Health insurance was in practice by 76% of the respondent farmers, which covered under the 
Punjab government insurance policy offering to the farmers free of cost. Crop insurance did not 
use by any of the respondent farmers.

Table 4.13: Insurance Information

Particulars Yes (%) No (%)

Health Insurance 76 24

Crop Insurance 0 100

Source: Primary Data, 2018-19.

Crop insurance is not applied by the farmer’s reason for that is lack of awareness regarding crop 
insurance policy of the government. Furthermore,thePunjab government has not implemented any 
crop insurance policy in practice.

Source: Primary Data, 2018-19.

Information about Kisan credit card was not known to the farmers as 100% farmers did not know 
about that.

Source: Primary Data, 2018-19.

4.7 Inputs: 

4.7.1 Irrigation Source

Irrigation was completely depended on canal and tube well that are operated by diesel engine 
or submersible motors and registered response was 100% and in Punjab electricity for farmers is 
providing free of cost but earlier they have to pay a security which depends on distance of motor 
pump from the installed electricity tower which is at least 50 thousand and going higher as per 
distance. Furthermore, the offering of electricity connection was not open and the government 
offer more facilities to the small and marginal farmers.
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Source: Primary Data, 2018-19.

4.7.2 Seed 

Use of both local and Hybrid seed was 100% by the respondent. But they are not using any foreign 
seed owing to lack of seed availability and it may offer higher productivity and income for the 
farmers, so the government should pay attention to this issue.

Table 4.14: Seed Type Used

Particulars %

local seed+ 0

hybrid seed 0

Both 100

foreign seed 0

All 0

Source: Primary Data, 2018-19.

Use of both local and Hybrid seed was 100% by the respondent. But they are not using any foreign 
seed owing to lack of seed availability and it may offer higher productivity and income for the 
farmers, so the government should pay attention to this issue.

4.7.3 Fertilizers

Response for fertilizers applied in large quantity by the farmers was registered 100% for chemical 
fertilizers as it enhances productivity and to maintain productivity they previous yield. Organic/
Biofertilizers were also used but not applied to the entire field as the sources were limited and 
they have to pay to purchase from others and returns received over a period of time. But chemical 
fertilizers provide the quick result as compare to the biofertilizers.

Source: Primary Data, 2018-19.



40

4.7.4 Soil Fertility Management 

For soil fertility management 67.5% respondent farmers were applying fertilizers by observing 
crop health and the soil testing was performed by only 25.5% farmers.

Table 4.15: Soil Testing Techniques

Particulars %

soil testing 25.5

crop health observation 67.5

tissue testing 0

soil testing & crop health 7

Source: Primary Data, 2018-19.

4.7.5 Natural Calamity/Disaster

Table 4.16: Farmers Confronted Crop Loss Owing to Natural Calamity

Particulars Yes No

Crop loss owing to Natural Calamity 100 0

Source: Primary Data, 2018-19.

Natural calamity confronted by all respondent farmers that leads to crop loss and which lowered 
their income and results in increased agriculture debt too.

4.8 Government Compensation Policy and Farmers Reactions

Majority of the respondent which was 100% respond that sometimes Government provides 
compensation to the farmers from recovering agriculture loss owing to natural calamity.

Table 4.17: Government Compensation Policy for Farmers

Particulars Yes No Sometimes

Government compensate farmers to recover from agriculture loss 
owing to natural calamity 0 0 100

Source: Primary Data, 2018-19.

The government sometimes provides compensation policy to the farmers for recovering from 
agriculture loss owing to the natural calamity which was not satisfactory for the farmers as the 
response was 100% for not satisfied as these policies were not distributed to the victims and the 
amount was lower that failed to recover agriculture expense of the farmers.

Table 4.18: Government Compensation Policy and Farmer Satisfaction for Policy

Particulars Yes No

Satisfied 0 100

Source: Primary Data, 2018-19.
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4.9: Comparative Crop Loan Borrowing From Various Institutions

Table 4.19: Comparative Crop Loan Borrowing From Various Institutions

Particulars %

Borrowed Crop Loan 100

 Cooperative Banks 2.5

 Commercial Banks 0.8

 Other: Non Institutional Agencies 7.5

 all three source 40

 Cooperative and Commercial Banks 5

Cooperative and Other non-Institutional 
agencies 0

Commercial Bank and Other non-Institutional 
Agencies 44.2

Source: Primary Data, 2018-19.

The 100% farmers are borrowing crop loan from various sources such as commercial banks, 
cooperative banks and other institutions and nearly 40% of farmers borrowed loan from all three 
sources. The percentage of borrowing loan only from commercial and other non-institutional firms 
was 44.2% higher as compare other loan sources.

4.10 Issues

4.10.1 Pesticides

a) Commonly Applied Pesticides

Insecticide, fungicides and herbicides are used commonly, as compared to larvicides and 
rodenticides, the response was 100%.

Table 4.20: More Commonly Used Pesticides for Agriculture

Particulars % 

 Insecticides 100

 Fungicides 100

 Herbicides 100

 Rodenticides 0

 Larvicides 0

Source: Primary Data, 2018-19.

b) Pesticide Using Trend and Awareness

Awareness about pesticide use is must to take economic as well as environmental benefits. The 
farmers are relying on agriculture experts, dealers, and their own experience and on the other 
farmers to use various pesticides. 

Respondent applying recommended doses were 77.5% and the farmers applying less than 
recommended doses were 22.5% as they have their own experience of applying pesticides from 
the past and lower pest attack was also condition for lower dose applying.
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Source: Primary Data, 2018-19.

Regarding trend of pesticide use 100% responses were registered in the favour of increasing 
pesticide use as farmers views were that more fungicides, pre and post selective herbicides and 
liquid fertilizers are using as earlier they were not in large use as a comparison with today.

Source: Primary Data, 2018-19.

As cotton has been recognized as the most pesticides consumption crop their various factors 
were responsible such as climate, lack of proper pest management information, pest resistance 
for pesticides leads to more attack, minor insects were becoming major insects for cotton crop, 
degraded pesticide qualities as government authorities found the dealers providing outdated 
pesticides within new packing and making pesticides at local level where quality standards 
were not followed properly. The primary responses for higher pesticides use owing to more pest 
attack and other reasons like unfavourable climate, poor quality, lack of pest identification and 
management information was 100%.

Table 4.21: Factors Responsible for Increasing Use of Pesticides on Cotton

Particulars % Response

More Pests Attacks/ Pest Resistance Increased 100

To achieve More Production 30

Other: Unfavorable Climate/ Lack of Pest Management Information/ Pre Pest Manage-
ment/ Degraded Pesticide quality 100

Source: Primary Data, 2018-19.

Banned pesticides such as Monocrotophos, Thiopanate Methyl, Bifenthrin, DDP, Carbosulfan, 
Fipronil, Acephate, Endosulphan, Phorate, etc. from which few pesticides were still available in 
the market and farmers were using it few by their own consent and few without knowing the fact. 
Pesticide ban is different for the different crop as on few crops they can be used. Government 
impose ban only for three months. Recently completely banned herbicide Glyphosate in India was 
still in demand. The respondent those were using banned pesticides were 31.7%.
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Source: Primary Data, 2018-19.

c) Purpose Pesticide Container Used

All farmers are using pesticide containers for domestic purpose after washing it. The various 
domestic purposes for that they were using it was storing feed, caring water and using it as oil can 
or diesel can, etc.

Table 4.22: Using Pesticide Container for Domestic Purpose

Particulars Yes No

Response 100 0

Source: Primary Data, 2018-19.

Majority of farmers are using pesticide containers for various purpose size of container matter for 
the purpose they used. Respondent nearly 75% are using it for caring water, storing feed and oil.

Source: Primary Data, 2018-19.

Use of protective types of equipment such as gloves, face mask, shields, ear muffs and plugs and 
barrier creams before applying pesticides to the field was 0%.

Source: Primary Data, 2018-19.

4.11 Environmental Impact

Owing to use of chemical pesticides 100% respondent agrees that it leads to degradation of water, 
air, soil, reduction of biodiversity by disturbing food value chain, by the destruction of beneficial 



44

insects such as earthworms. Farmers were used more chemical pesticide owing to increased pest 
attack and to achieve more production to enhance income. 

Source: Primary Data, 2018-19.

4.12 Health Issues

The higher response was registered for skin problems owing to pesticide use, which was 69% and 
11% of the farmer respondent, were suffered from both skin and respiratory problems.

Source: Primary Data, 2018-19.

Source: Primary Data, 2018-19.

Owing to the use of pesticides many health issues arise that further leads to economic issues too 
such as labour cost to continue agriculture activities, treatment costs, etc. Health problems owing 
to pesticide use further affects working power also. 100% of the respondent also agree with this.

Table 4.23: Safety Practices In Relation To Pesticide Knowledge

Safety Practice
Level of Practicing safety measures %

Never Sometimes Always

Wearing of protective clothes and gloves (WPCG) 100 0 0

Wearing of special face mask (WSFM) 100 0 0
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Not eating, drinking and smoking during the application of 
pesticides (NEDS) 100 0 0

Reading and following label instructions (RFLI) 0 100 0

Using leftover pesticide solution on the same day (ULPS) 0 0 100

Washing hands after pesticide application (WHAP) 0 0 100

Not keeping the leftover pesticide in drinking container 
(WCCS) 100 0 0

Washing contaminated clothes separately (WSFM) 0 0 100

Source: Primary Data, 2018-19.

Respondent, performing various spraying pesticides practices, had mostly same response for 
various safety measures as none respondent wears special protective clothes, special mask and 
gloves available in market made to use during pesticide spray as they were not comfortable but 
they know about safety practices and harms of poisonous pesticides as few available pesticides 
in-market leads to negative reaction on body that could be seen as it comes to contact of the person 
who sprays it. Further, they know that during spraying pesticide nobody should eat food and take 
any liquor energy source and before taking these things they should wash their hand properly. The 
farmers not left mixture spray for another day and try their best to finish the spray they put into 
the water if the climate remained favourable as rain and other environmental factors not create a 
disturbance.

The labourer charge higher for pesticide spraying as their energy use increased as well as some 
labourers showed reluctance for spraying practices, the difference was 43 rs. higher for spraying 
per day as compared to other works.

Table 4.24: Average Wages

Particulars Rs.

Wages paid for other agriculture 
works 267

Wages paid for pesticides sprayed 310

Source: Primary Data, 2018-19.

Cotton picker respondents were not taking precautionary measure to a large extent as the registered 
response for using gloves (0%), shoes (25%) and scarf (50%) was not satisfactory. Owing to lack of 
safety practices its easier they could prone to various diseases emerges from cotton crop like skin 
problems, flues, etc.

Table 4.25: Precautionary Measure taken by the Cotton Picker Respondents (no.)

Yes No Total

Gloves 0 80 80

Shoes, socks, etc. 20 60 80

Scarf/Handkerchief 40 40 80

Source: Primary Data, 2018-19.

Higher average health cost for cotton picker women for medication was 550 Rs. which was followed 
by accompanied person cost accounting for Rs. 225.
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Table 4.26: Health Cost of Woman Cotton Pickers and Pesticides Sprayers

Cotton Picker Pesticide Sprayers

Medication 400-700 400-700

Traveling 140-200 140-200

Accompanied person 150-300 150-300

Productivity loss NA NA

Dietary expenses 100-200 100-200

Precautionary measures 50-100 50-100

Total health cost  -  -

Source: Primary Data, 2018-19.

Owing to lack of safety measure practices various disease could be witnessed but widespread 
reaction for cotton pickers and pesticide sprayers were registered for headache (98.8%), cough 
(98.8%), eye irritation (98.8%), skin infection (83.8%) and flue/fever (83%).

Table 4.27: Health impacts of Cotton Pickers and Pesticides Sprayers

Yes No Total

Headache 158 2 160

skin infection 134 26 160

Cough 158 2 160

eye irritation 158 2 160

flue/fever 130 30 160

Asthma attack 0 160 160

Vomiting 32 128 160

Source: Primary Data, 2018-19.

Table 4.28: Health Impacts of Cotton pickers and Pesticides Sprayers

Sl. No. Impact Likert Ranking

1 Headache 5.925

2 Cough 5.925

3 Eye Irritation 5.925

4 Skin Infection 3.35

5 Flue/Fever 2.4375

6 Vomiting 0.4

7 Asthma Attack 0

Source: Primary Data, 2018-19.

Majority of dealers (100 %) were dealing in pesticide line followed by seed segment (30%).

As per dealers, the factors that influence the purchasing behaviour of the farmers was moderate 
for listed factors such as credit terms, brand image, price of the product, dealer advice, neighbour 
advice, promotional activities and sales forces. Good packaging does not a big factor that affected 
the purchasing behaviour of the farmers.
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Table 4.29: Factors Influence the Purchasing Behaviour of the Farmer

Factors Low % Moderate %

Neighbors influence 0 100

Brand image 0 100

Price 0 100

Credit terms 0 100

Advice by you 0 100

Promotional activities 0 100

Sales force 0 100

Good packaging 100 0

Source: Primary Data, 2018-19.

The contribution (in cash on pesticide purchase time and later after selling crop) of farmers himself 
(57%) to pay for purchased pesticide was registered higher as the farmers know that third parties 
such as artisan charge commission for the payments made by them. Moreover, the dealers have 
offered him short term credit purchase facility for that they pay on the selling of crop.

Table 4.30: Payment Method of Purchased Pesticides by Farmers

Particulars %

Farmer himself 57

Artisan 39.5

By both source 3.5

Source: Primary Data, 2018-19.

Various factors affect the sale of particular pesticide brand such as price, performance, farmer 
previous experience, promotion activities by the company, credit terms for dealers, supply of 
pesticides but the factors higher responsible for the sale of particular brand were performance 
(40%), credit terms (20%) and farmers acceptability on their experience (15%) for the dealers.

Table 4.31: Factors Responsible For The Sale of Pesticide Brands

Factors % Affect

Price 10

Performance 40

Farmers acceptability 15

Promotion activities 10

Credit terms 20

Timely availability 5

Source: Primary Data, 2018-19.

Banned pesticides such as Monocrotophos, Thiopanate Methyl, Bifenthrin, DDP, Carbosulfan, 
Fipronil, Acephate, Endosulphan, Phorate, etc. from which few pesticides were still available in 
the market and farmers were using it few by their own consent and few without knowing the fact. 
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Table 4.32: Banned Chemicals List

Banned Chemicals Type Crop Name Availability Duration

Bifenthrin Insecticide Paddy Y Temporary

DDP Insecticide Paddy Y Temporary

Thiopanate Methyl Insecticide Paddy/Cotton Y Temporary

Monocrotophos Insecticide All Y Temporary

Fipronil Insecticide Cotton Y Temporary

Carbosulfan Insecticide All N Temporary

Acephate Insecticide Cotton Y Temporary

Endosulphan Insecticide All N Permanent

Phorate Insecticide All Y Temporary

Biffbin Insecticide All Y Temporary

Glypho Herbicide All N Permanent

Source: Primary Data, 2018-19.

Pesticide ban is different for the different crop as on few crops they can be used. Mostly agriculture 
department imposes ban only for three months. Recently completely banned herbicide Glyphosate 
in India was still in demand.

Second Section:

4.13 Factors Responsible for Pesticide Contamination in the  
Malwa Region of Punjab, India

4.13.1 Occupational Factors

Agriculture is the primary occupation of the respondent farmers (95.8%) of selected district 
Bathinda and Mansa for study. They have started cultivating more area under Paddy crop (61%) 
as compared to Cotton crop (37.5%, which is known as higher consumable of pesticides) in year 
2018, owing to improved facilities of water supply and from the fear they have confronted owing to 
attack of whitefly on cotton crop that affected farmer financially very badly. Owing to the financial 
loss from cotton crop farmers showing reluctant, to put more area under cotton crop, even they are 
familiar with water depletion problem. The area under study is not used for paddy crop earlier as 
the most grown crop was Cotton, therefore, it leads to more utilization of Insecticide, Herbicide 
and Fungicide for the Cotton crop as compared to the other districts Patiala, Moga, Barnala, etc. 
where paddy crop is cultivating from a long time. Therefore, farmers working in fields are exposed 
themselves to pesticides on various stages from pesticides purchase, transport, storage, dilution 
of pesticide concentrate, leaking of spray equipment and inhalations during pesticide spraying 
(Maroni et. al. 2000). Rural communities not involved directly with agriculture also confronting 
exposure to a pesticide from contaminated water owing to dumping pesticide residue, washing 
used cloth while spraying activities and owing to pesticide contents in the air. Owing to increased 
numbers and dose of pesticide spray for making more effective use of sprays on pests, pest 
resistance has increased and more concentration of pesticides in air, water and soils also increased.

4.13.2 Environmental Factors

Climate conditions and soil character sticks of Malwa region enhanced the negative impact of 
pesticides on people as use of pesticides on the cotton crop was mostly in the month of July and 
August and during these months temperature records higher nearly 30◦ C to 45◦ C with high-speed 
winds and rainfall. Owing to high-temperature, remain of pesticides remained in the air for a long 
time and higher speed of air kept it for long-distance that making the general public vulnerable to 
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pesticide exposure. The soil in the Malwa region holds less water owing to its silly texture nature 
that leads to leaching of pesticides into groundwater. Furthermore, the soil of cotton built has low 
organic matter due to which more leaching of pesticides in groundwater happens (Tiwana et al. 
2007).

4.13.3 Social factors

Many social factors such as farmers and labourers illiteracy, lack of personal protective equipment 
and lack of lower government institutions assistance to aware farmers regarding health hazards 
from pesticides excess use as farmers mostly use pesticides before the emergences of pest owing 
to lack of proper pest management information’s. Moreover, restricted pesticides for one crop are 
easily available on the bill as they are allowed for other crops such as earlier Fipronil was restricted 
for cotton crop what can be used for paddy crop. Table 4.32 provides a list of restricted pesticides 
and the duration of their restrictions in Punjab. Also, it was reported that the farmers were using 
30–35 pesticides spray for a single cotton crop as against 8–10 recommended by agriculture experts 
in some parts of the Malwa region (Thakur et al. 2008).

4.14 Fact file of Pesticides used in the Malwa Region

Pesticide consumption is highest in Maharashtra and Punjab is on fourth position (Subash et. al. 
2017) and during the last decade total consumption increased in Maharashtra and Uttar Pradesh 
but a decline registered for Punjab and Haryana. Per hectare consumption of pesticide was highest 
for Punjab (0.74 kg).As per the Kheti Virasat (2007), Malwa’s cottonbelt is less than 0.5% of the 
total geographical area of India and 15% of Punjab’s area, however, it consumes 75% of the total 
pesticides used in Punjab (Misra 2007). 

The five major districts under cotton cultivation are Firozpur, Faridkot, Muktsar, Bathinda, and 
Mansa comprising 90% of the area of the Malwa region and responsible for maximum usage of 
pesticides. So many pesticides have been used in this part that they have become an integral part 
of villagers’ life in this region. Different scientists working in the Malwa region have reported the 
presence of pesticides in environmental samples as well as in the living systems (Mittal et. al. 
2014).

Pesticide consumption for Punjab over the years from 1980-2017 where Pesticides consumption in 
Punjab has been found in increasing trend and expected consumption for 2017-18 was 6374 MT 
that was 534 MT higher as compare to the previous year (Indiastat).

In various environmental samples,pesticides have been detected in groundwater, surface water, 
ambient air, and soil samples. In living systems, the pesticides have been reported in human blood, 
milk, animal blood, animal milk, tissues of animals, and in crops, vegetables, and plants. The 
literature review of pesticides reported by different researchers working in the Bathinda-Mansa 
districts of Malwa region of Punjab is listed in Table 4.34, which highlights the area and source of 
samples, pesticides detected, and their concentrations. Different types of pesticide residues have 
been detected in the region. The Government of India (CIBRC 2012) has now categorized most of 
these into banned or restricted pesticides.

Singh (2004) found various pesticides with a different concentration in Bathinda and Mansa district 
where cottonseed was taken as a sample. The pesticides detected in cottonseed samples taken 
from Mansa district were Endosulfan, Chloropyriphos, Ethion and Cypermethrin with a detected 
concentration of 0.012 mg/kg, 0.003–0.024 mg/kg, 0.066 mg/kg and 0.023 mg/kg, respectively. The 
pesticides detected in cottonseed samples taken from Bathinda district were Chloropyriphos and 
Cypermethrin with a detected concentration of 0.019 mg/kg, and 0.014 mg/kg, respectively. The 
study conducted in Bathinda district where samples from Milk Plants were taken founds 0.01 mg/
kg concentration of DDT (Cheema et. al. (2004)).

Human blood samplestaken from the villages named Mahi Nangal and Jajjal in Bathinda district, 
have contains various pesticides such as t-HCH, Heptachlor (B), Aldrin (B), Chlordane (B), t-DDT, 
t-endosulfan, Chlorpyriphos, Malathion, Monocrotophos (R) and Phosphamidon (B) with pesticide 
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concentration 0.0570 mg/l, 0.0006 mg/l, 0.0062 mg/l, 0.0090 mg/l, 0.0652 mg/l, 0.00046 mg/l, 
0.0662 mg/l, 0.0301 mg/l, 0.0948 mg/l and 0.0366 mg/l, respectively (Mathur et. al. (2004)).The 
study conducted by Tiwan et. al. (2007) detected following pesticide from river water samples in 
Bathinda: DDT, Aldrin and Endosulfan.

The study conducted in Talwandi Sabo (Bathinda district), where tap water is taken as sample 
detects these pesticides: Heptachlor, Endoepoxide, Melathion, Dimethionate, γ –HCH and δ-HCH, 
(Cheema et. al. (2004)).

Table 4.33: Pesticides and their Concentration Detected By Various Researchers in Bathinda 
and Mansa districts

Area Source Pesticide detected Concentration Ref.

Bathinda, 
Mansa

Cottonseed 
sample

Endosulfan Mansa—0.012 mg/kg

Singh 
(2004)

Chlorpyriphos
Mansa—0.003–0.024 mg/kg

Bathinda—0.019 mg/kg

Ethion Mansa—0.066 mg/kg

Cypermethrin (R)
Bathinda—0.014 mg/kg

Mansa—0.023 mg/kg

Bathinda Milk Plants DDT 0.01 mg/kg
Cheema 
et.al. 
(2004)

Mahi Nan-
gal, Jajjal 
in Bathin-
da district

Human 
Blood

t-HCH 0.0570 mg/l

Mathur 
et al. 
(2005)

Heptachlor (B) 0.0006 mg/l

Aldrin (B) 0.0062 mg/l

Chlordane (B) 0.0090 mg/l

t-DDT 0.0652 mg/l

t-endosulfan 0.00046 mg/l

Chlorpyriphos 0.0662 mg/l

Malathion 0.0301 mg/l

Monocrotophos (R) 0.0948 mg/l

Phosphamidon (B) 0.0366 mg/l

Bathinda River Water DDT, Aldrin, Endosulfan, 
BHC Data not available

Tiwana 
et al. 
(2007)

Talwandi 
Sabo in 
Bathinda 
district

Tap Water
Heptachlor, Endoepoxide, 
Melathion,Dimethionate, γ 
-HCH, δ-HCH,

Above Minimal permissible limit
Thakur 
et al. 
(2008)

a. Heptachlor = 0.00003 mg/l

b. Malathion = 0.0005 mg/l

Central Insecticide Board and Registration Committee, India (CIBRC), 2012
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Additionally, a survey of nearly 10 pesticide sellers in the Bathinda Mansa district was done to 
learn the major pesticides currently in use. Moreover, for each active ingredient, there are many 
manufacturers and selling their product under different trade names listed in Table: 4.35. 

Table 4.34: List of Major Pesticides used in the Malwa Region of Punjab

Sl. 
no. Active ingredient Trade name Crop

2, 4-Dimethyl SodiumSalt 
and Ethyl Ester

Kissan-80,Dismiss, 
Zura, Ora, Maize, Sugarcane, Wheat, Aquatic weeds

Acetamiprid Prime Cabbage, Okra, Chilli, Rice, Cotton

Bifenthrin Raider Paddy, Cotton

Carbendazim Bavistin Paddy, Wheat, Cotton, Barley,Brinjal, 
Grapes, Ber

Cartap Hydrochloride Taj, Padan-4G Paddy, Wheat, Cotton, Fruits and Vegetables

Chlorpyrifos Dursban, Chloro 
(Sacban) Rice, Paddy, Beans, Gram,Cotton

Chlorantraniliprole Coragen All crop

Clodinafop Propargyl Point, Bijili Wheat

Cypermethrin Ripgaurd Rice, Wheat

Diafenthiuron Polo Cotton, Cabbage, Chilli,Brinjal

Emamectin benzoate Proclaim, Billo, Mis-
ile, Elpida

Cotton, Okra, Cabbage,Chilli, Brinjal, Red 
gram

Fipronil Jump Cabbage, Chillies, Sugarcane,Cotton, Rice, 
Grapes

Glyphosate Roundup Cotton, Rice (Non-Selective Herbicide)

Imidacloprid Confidor Cotton, Rice, Okra, Sunflower,Chillies, 
Sorghum

Lambda-Cyhalothrin Corolamdba, Hero Cotton, Rice, Brinjal, Tomato

Mancozeb 63% +Carbenda-
zim 12%

Companion, Cross 
man Groundnut, Paddy, Potato

Metsulfuron Methyl Algrip Wheat

Monocrotophos Luphos Cotton, Rice, Brinjal, Tomato

Paraquat Dichloride Parasac Potato, Cotton, Rice, Wheat,Maize

Propaquizafop Agil Soybean, Black gram

Propiconazole Tilt Paddy, Cotton,

Spiromesifen Boram Brinjal, Chilli

Tabuconazole+ Azoxystrob-
in Kyoto Paddy, Cotton

Thiamethoxam Clux, Actara, Sactara, Rice, Cotton, Sorghum, Wheat,Okra, Mus-
tard, Tomato, Brinjal

Source: Primary Data, 2018-19.

The information collected from dealers for name of various active ingredients in pesticide was 
listed as follows: 2,4-Dimethyl Sodium Salt and Ethyl Ester, Acetamiprid, Bifenthrin, Carbendazim, 
Cartap Hydrochloride, Chlorpyrifos, Chloranraniliprole, Clodinafop Propargyl, Cyphermenthrin, 
Diafenthiuron, Emamectin benzoate, Fipronil, Glyphosate, Imidacloprid, Lambda-Cyhalothrin, 



52

Mancozeb 63% +Carbendazim 12%, Metsulfuron Methyl, Monocrotophos, Paraquat Dichloride, 
Propaquizafop, Propiconazole, Tabuconazole, Azoxystrobin, Thiamethoxam, etc. 

4.15 Determinants of Pesticide Excess Use in Punjab 

Human beings are exposed to pesticides by oral ingestion, dermal absorption, and/or by inhalation. 
These routes of exposure vary for different pesticides depend-ing on their properties such as 
volatility, water-solubility, binding to fruit skin, and so on. The detection of pesticides like t-HCH, 
heptachlor, aldrin, chlordane, t-DDT, t-endosulfan, chlorpyriphos, malathion, monocrotophos, and 
phosphamidon in the blood samples (concentrations are given in Table: 4.34) of the residents of 
the Bathinda-Mansadistrictsindicates that they are actually being exposed to pesticides directly or 
indirectly. The consequences of unbridled use of these chemicals are faced mostly by the directly 
linked farmers’ communities in the Bathinda-Mansa districts. The following health effects have 
been reported by various researchers working in the Bathinda-Mansa districts.

4.15.1 Deaths Due to Pesticide Poisoning

There is evidence related to pesticide poisoning and deaths in the Malwa region (Mittal et.al.). 
During the year 2001–2002, the maximum number of deaths due to pesticide poisoning occurred 
in the month of June (21%), which may be due to spraying of pesticides on the crops in this month 
whereas the minimum number of deaths were recorded in September (2%) in this region (Singh 
et al. 2003). Of the 31.6% insecticide poisoning cases, 32.9% were males and 26.3% were females 
admitted to the emergency medical ward of the Adesh Institute of Medical Sciences and Research 
(AIMSR), Bathinda, from 2007 to 2009 (Garg and Verma 2010). A total of 61 persons died after 
inhaling pesticides between the years 2004–2008 in the Bathinda district while spraying on their 
farms (Dhonti 2010).

Deaths due to pesticide poisoning have been reported worldwide and are a well-known fact. The 
WHO has estimated that every year 3 million cases of acute pesticide poisonings occur globally 
and out of this 10% die (Gunnell and Eddleston 2003).

4.15.2  Cancer Prevalence

A recent report from India’s Department of Health and Family Welfare (DHFW 2013) indicates that 
the cancer prevalence (per million) in the Malwa region is1089, which is much higher as compared 
to two other regions of Punjab, that is, Majha (647/million) and Doaba (881/million) as well as 
compared to India’s national average cancer prevalence (800/million). Cancer is so prevalent in the 
Malwa region that the region has been called India’s Cancer Capital. Four of the 11 districts in the 
Malwa region (Muktsar, Mansa, Bathinda, and Faridkot) are the worst afflicted by various cancers. 
The degree of the problem can be accessed from Table 4.36, where the number of cancer cases 
reported in this region for the years 2001, 2002, 2005, 2009, and 2013 in four cotton cultivating 
districts (Muktsar, Mansa, Faridkot, Bathinda) and one less known district for cotton cultivation 
(Patiala) have been listed. The data show a continuous increase in the number of cancer cases 
in the last 12 years. The highest number of cancer cases among the four districts are in Muktsar, 
followed in order by the Mansa, Faridkot, and Bathinda districts.

Table:4.35: Cancer Patients and Death Cases in Selected districts of Malwa Region of Punjab

No. of Cancer Patients Per Million Population Cancer deaths in 
the last 5 years

Sl. 
No. District 2001∗ 2002∗∗ 2005∗∗ 2009∗∗ 2013∗∗ (2013∗∗ )

1. Bathinda 358.9 352.6 592 750.0 1258 2058

2. Muktsar 245.9 242.1 547 751.0 1363 1791

3. Faridkot 260.6 256.7 280 446.2 1346 1112



53

4. Mansa Data Not 
Available

Data Not 
Available 574 498.1 1348.0 1212

5. Patiala 348.5 335.6 Data Not 
Available 235.4 868 1498

Number of cancer patients reported by different agencies in the year 2001, 2002, 2005, 2009, and 2013 
and cancer deaths in the last 5 years in selected districts in the Malwa region of Punjab

∗ NCRP (2002); ∗∗ DHFW (2011, 2013)

Among the various districts of the Malwa region, villages Giana and Jajjal in the Bathinda district 
have been declared as “cancer-stricken villages.” The Abohar-Jodhpur passenger train carries 
nearly 60 cancer patients per day to the Acharya Tulsi Regional Cancer Treatment and Research 
Institute situated in Bikaner, Rajasthan, India. The studies by Thakur et al. (2008) revealed that 
125 cancer cases and 52 deaths per year per 100,000 population occurred in the Talwandi Sabo 
block of the Bathinda district. An epidemiological study was conducted in villages of the Talwandi 
Sabo block, Bathinda district, by the Post Graduate Institute of Medical Education and Research 
(PGIMER), Chandigarh, and reported that cancers of the female reproductive system were more 
common in Talwandi Sabo and a total of 7441 deaths were recorded in the period 1993–2003 
(Kumar 2005). The recent survey by DHFW (2013) reported 34,430 cancer deaths in Punjab and of 
this, the Malwa region alone comprised 46% of the cases. Kaur et al. (2011) in their work revealed 
highly significant differences in DNA damage between farmers freshly exposed to pesticides 
and control subjects and freshly exposed and follow-up cases. The study ruled out factors like 
age, alcohol intake, and tobacco smoking as a probable cause of alteration in DNA and held only 
pesticides responsibly.

Most of the pesticides have been reported to be carcinogenic (Brody and Rudel 2003; Weichenthal 
et al. 2012). There is evidence of association of pesticides with brain cancer, leukaemia, and lung 
cancer (Lee et al. 2004), colon cancer (Lee et al. 2007), chlordane with leukaemia and colon cancer, 
heptachlor with leukaemia, and the diel Drin with lung cancer (Purdue et al. 2007). Pesticides 
are a common cause of pancreatic cancer (Andreotti and Silverman 2012), prostate cancer, breast 
cancer (Landau-Ossondo et al. 2009), brain tumors (Pogoda and Preston-Martin 1997), cutaneous 
melanoma (Fortes et al. 2007), leukemia, and non-Hodgkin’s lymphoma (Meinert et al. 2000; 
Takashima-Uebelhoer et al. 2012).

4.15.3 Reproductive Abnormalities and Miscarriages

As per various reports from Kheti Virasat Mission, Faridkot (Punjab), the number of childless 
couples and young males with infertility was alarmingly high in more than 100 villages of the 
Malwa region (Dutt 2007). In the Jajjal village of Bathinda, 12.7% of boys (age 13–23 years) failed 
to show puberty (i.e., voice change and moustaches); 3.4% of boys failed for enlargement of 
external genitalia, and 5.8% of girls (age 13–20 years) had not started menstruation before age 
15 years and there were 0.012% cases of infertility (Halder 2007). Similar effects of pesticides on 
the reproductive system have also been reported by Whorton et al. (1977), Figa`-Talamanca et al. 
(2001), and Bretveld et al. (2006).

Various reproductive problems have been recorded in male formulators engaged in the production 
of dust and liquid formulations of various pesticides such as malathion, methyl parathion, 
DDT, and lindane (Gupta et al. 1984). Luccio-Camelo and Prins (2011) reported that DDT, DDE, 
methoxychlor, lindane, and dieldrin/aldrin inter-fere with the biosynthesis, metabolism, or action 
of endogenous androgens, resulting in a deflection from normal male developmental programming 
and reproductive tract growth and function. Khan et al. (2010) reported that increased HCH levels 
cause a significant decrease in semen quality as well as sperm count. The cause of infertility 
among males is Y chromosome micro-deletion and alteration in sperm quality after organochlorine 
exposure, which affects the seminal and pro-static functions (Pant et al. 2004). Pesticides have 
the potential to interfere with androgen action and affect the development and maturation of 
the reproductive tract in males and cause declination in semen quality (Jurewicz et al. 2009). 
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Miscarriage’s in the spouses of farmers have shown a direct connection to pesticide exposure. The 
miscarriage rate varies with the pesticide used (Garry 2004; Kumar and Kumar 2007). Pathak et 
al. (2010) investigated the possible association of organochlorine pesticides in the pathogenesis 
of recurrent miscarriages. The increase in insecticide levels in the blood of vertebrates has been 
reported to cause reproductive dysfunction (Singh et al. 2008). It clearly suggests that exposure to 
pesticides can be a significant contribution to various reproductive disorders.

McConnell et al. 1999; Abou-Donia 2003). People exposed to pesticides may feel dizzy, confused, 
and may have reduced coordination, intelligence quotient (IQ) and learning disability, permanent 
brain damage (Bjørling-Poulsen et al. 2008), risk of Parkinson’s disease (Rugbjerg et al. 2011), risk 
of dementia (Baldi et al. 2011), decrease in AChE (acetylcholinesterase) activity, and may also 
suffer from nephrotoxicity (Singh et al. 2010).

Organophosphorus (OP) insecticides are potent inhibitors of serine esterases such as AChE 
(Buckley et al. 2005) and serum cholinesterase, which results in accumulation of acetylcholine and 
over-stimulation of acetylcholine receptors in synapses of the autonomic nervous system, central 
nervous system (CNS), and neuromuscular junctions (Lotti 2001). The exposure to cholinesterase 
inhibitors was associated with symptoms of depressive psychosis-like depressed mood, lethargy, 
insomnia, and lack of concentration (Rowntree et al. 1950). It has been observed that certain 
pesticides competitively bind with the thyroid hormone-binding protein, transthyretin (Meerts et 
al. 2000), and some bind more avidly than thyroxine T4, displacing T4 and potentially interfering 
with its transport to the developing brain (Schettler 2001).

Table 4:36: Damage Costs and Damage Abatement Costs Estimated in Different Areas

Externality Area/Category Damage Cost Damage Abatement Cost

Human Health

Occupational Poisoning

Pesticide Applicators Fatalities, Treatment Cost
Blood Samples Monitoring Cost, 
Awareness Campaigns, Workdays 
loss

Women Cotton Pickers Treatment Cost
Blood Samples Monitoring Cost, 
Awareness Campaigns, Workdays 
loss

Pesticide Residues

Kharif Vegetables Potential Externality for
Rejected Outputs

Residue Monitoring, Implementation 
of Regulations

Irrigation and Drinking water Contamination of Under-
ground Water Resources

Residue Monitoring, Opportunity 
Cost to get Clean Water

Cottonseed oil and Cotton seed-
cake

Rejection of Contaminated
Cottonseed oil and cake Residue Monitoring, Awareness cost

Production Externalities

Pest Resistance Yield Loss Research and Extension, more Pesti-
cide use cost

Domestic Animal Poisoning Production Loss, Mortality 
and Treatment Cost

Separate Fodder Crops, Awareness 
cost

Honeybee Loss Loss of Honey and Yield loss 
Due to Pollinator Loss

Research to Prove and Prevent Honey 
Bee Losses

Environmental Externalities

Wildlife and Birds Loss of useful Ecosystem Analyses to Restore Natu-
ral Balance
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Loss in Bio-diversity Stagnating or Declining Pro-
ductivity

Ecosystem Analyses to restore natu-
ral balance, Increased Pesticide Use

Health/Environmental Monitor-
ing

Health and Environmental 
damages

Establishments of the regular residue 
monitoring system 

Public Awareness Complexity to develop gener-
al recommendations

 Campaigns of safe and judicious use 
of pesticides

Source: Field Survey and Mittal et. Al.

4.15.4 Premature Hair Greying

Premature greying of hair has been reported in both males and females in this region. Premature 
greying of hair has been observed in 4.7% of children of age nearly 10 years from the Jajjal village 
of the Bathinda district (Halder 2007). Pesticides are known to produce reactive oxygen species 
(ROS) in the human body. Evidence from studies on epidermal melanocyte ageing suggests that 
ROS damages both nuclear and mitochondrial DNA, which may lead to mutations in bulbar 
melanocytes (Van Neste and Tobin 2004). Nishimura et al. (2005) reported that defective self-
maintenance of melanocyte stem cells due to exposure to environmental toxicants as one of the 
possible cause of change in hair colour.

4.15.5 Neurological and Behavioral Disorders

Thakur et al. (2008) reported the chronic effects of pesticides as the inability to perform 
developmental tasks among rural children in cotton-growing areas of Bathinda. Pesticides have 
been reported to have adverse effects on mental and psychomotor development (Bouchard et al. 
2011) and act as potent neurotoxins (Sherman 1995).

In this chapter, the result obtained from primary and secondary data has been discussed. As earlier 
mentioned the chapter has been divided into two sections in which the first section has discussed 
the result based on purely primary data collected through a well structured schedule. The first 
section has covered the information regarding the size and type of samples for two districts 
Bathinda and Mansa in the Malwa region of Punjab. Further general information of respondents 
covered with an attribute like age, education, family size, landholding etc. This section further 
provides detailed information like cost of production, production, productivity, cultivated area, 
rate of return, comparative crop analysis regarding paddy and cotton crop from the surveyed 
respondent. This chapter also presented collected information regarding crop insurance, crop 
rotation, irrigation facilities, mechanization use, the reaction for government support during the 
calamity, institutional loan facility, agri-input like pesticides, fertilizers, seed, etc. use with their 
impact on income and health of the farmers while accessing the Impact on environment too. 

This chapter isthe first section covered labourer respondent assisting farmers for cotton picking 
and for applying pesticides in the field. Further information regarding precautionary measure 
taken by the respondent during cotton picking and applying pesticide has been discussed in this 
section followed by the health hassles and treatment cost emerged during these practices. The 
first section also provides details information collected from dealer respondent selling pesticide 
that provides details regarding fact effectsFamers purchasing behaviour for pesticides, deeply 
information regarding pesticide companies, precautionary measure for pesticides, information 
regarding pesticide selling companies etc. 

The study focused more deeply on the impact of pesticides, fertilizer, etc.on the respondent and 
environment and the study in the second section discussed the fact taken from secondary and 
primary data. This section discussed the factors responsible for pesticide contamination in the 
Malwa region of Punjab, India. Factors are like Occupational, Environmental, Social with further 
detailed study.
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CHAPTER 5

Summary and Conclusion

This chapter speaks about the major finding of the current study. Collected through primary 
survey along with some secondary data. An attempt also has been made to study the various 
policy implication for the affective use of pesticide to minimize the negative externalities of 

pesticide use. In the context of this, it has become important to study the externalities of pesticides 
used in this region. ‘Externalities’ are defined as loss or gain in the welfare of one party resulting 
from the activity of another party. Baumol and Oats (1988) defined externality as the unpriced, 
unintentional, uncompensated extra effect of economic activity of an agent that affects the other 
agent directly. 

The use of pesticides in agriculture has increased the cost of the cotton crop production that leads 
to a decrease in net return and further enhances the burden of debt on the farmer that causes 
the farmer suicides.Production of the BT cotton in the country has been falling; even the use of 
pesticide has increased to the levels seen formerly.Over 50 per cent of the pesticides, used in the 
country ends up being sprayed on cotton crops (Yadav, 2016).The high cost of production due to 
more use of pesticides and stagnation in production in Punjab causes the high burden of debt on 
farmers. 

Due to low income, farmers are raising loans from money lenders and banks. “The state’s farmers 
lost more than 60 per cent cotton crop last year after a pest known as whitefly attacked the standing 
crop”(Sehagal, 2016). Therefore, the farmer is unable to pay the loans due to low income and 
cotton crop failure. The state government has announced Rs 8000 per acre compensation for 100% 
cotton crop loss due to whitefly attack but has not been utilized efficiently. On 18 February 2016, 
The Pradhan Mantri Fasal Bima Yojana was launched in India. This scheme welcomed by many 
states as one of the best farmer-friendly crop insurance schemes. However, Punjab has refused 
to implement this scheme because of conflict with the Centre over the usefulness of the crop 
insurance scheme in case of Punjab.

High burden of debt and lack of any insurance policy in case of cotton crop failure in Punjab forced 
the farmer to commit suicides. And many farmers committed suicide as loss of cotton crop put 
them into a debt trap.(Khinda, 2016). In Punjab there is no crop insurance policy for anytype of 
thecrop, even crop production is the risky venture. Therefore, thelack of crop insurance copping 
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the failure of thecotton crop is the major reason behind farmer suicides. Kissan unions in the 
region help the farmers to attain the compensation to families of suicides victims whose cotton 
crop was damaged.

An organization of Kissan Union frequently gathered in Bathinda to protest against the farmer 
suicides due to cotton crop failure. These unions also stopped the railway lines to reach their 
message to the administration of Punjab and centre government. These unions also demanded 
Rs. 40,000 per acre as compensation to the farmers whose cotton crop was damaged due to the 
whitefly attack and the clearance of debt and amendment in the indebtedness bill in favour of the 
farmers.Media also played an important role in reporting on farmer’s suicide. Various newspapers 
and news channel reports on farmer’s suicide. Reports from various leading newspapers in the 
region such as ‘The Tribune’, ‘The Times of India’, ‘Hindustan Times’, ‘Ajit’ focused on this issue.

Due to the failure of the cotton crop, farmers started to shift to paddy in the Malwa region, even soil 
and salty water in this region do not suit the paddy crop. Moreover, more production of paddy crop 
further enhances the problem of environmental degradation because farmers use to burn paddy 
straw, which increases the level of air pollution. Moreover, groundwater has already deteriorated 
due to contamination of pesticides with water. 

Use of pesticides is very harmful to health. Cancer, vomiting, asthma is common diseases, which 
come from the use of pesticides on the crops. Mainly pesticides applicators and cotton pickers 
(women) bear the cost of health externalities. Districts of Malwa region of Punjab, which grow 
mainly cotton crop, use pesticides in very high intensity. These districts of Malwa region of Punjab 
are also known as the ‘Cancer belt of Punjab.’The number of cancer patients has grown manifold in 
the recent years in the Malwa area (Sharma, 2008). Lack of awareness in thespraying of pesticides 
is the major reason behind the harmful health externalities among pesticide applicators.

5.1 Major Findings

The sample size for the study was taken 120 farmers, 60 each, from Bathinda and Mansa District. 
80 Labourers were selected as a sample from, 40 each, both district. Dealers of pesticide were also 
taken to complete study and sample were 5 each from Bathinda and Mansa District.

The average size of the family was 4.95 members for the farmers, 5 for dealers and 5.1 for Laborers. 
The average age of farmers was 42.8, for dealers 40 and for Laborers average age was 50.5, with 
higher for labourer respondents. Registered literacy proportion for farmers and labourers was 76.7 
higher as compare to labourers. Landholding size for farmers was 10.9 acres. All the farmers were 
having assured irrigation facilities from canal.

The illiteracy rate was registered higher for farmers of Mansa (31.7%) district as compared to 
the farmers of Bathinda (15%) district which was double to the illiteracy proportion of Bathinda 
district. The proportion of only primary education received by the farmers was higher for Bathinda 
district as compared to the Mansa district registered 43.3% and 11.7%, respectively. 

High school proportion was 10% higher for farmers of Mansa district (40%). Farmers of Mansa 
district have received a higher proportion for secondary education nearly double to the proportion 
of the Bathinda (6.7%) district. College-level education proportion was contributed 5.0% and 3.3% 
for both Bathinda and Mansa district. The labourer has lower literacy level 10% and higher literacy 
level has been registered with dealers was 100 %.The primary occupation of the farmers was 
registered for agriculture and allied activities which were 95.8%.

Productivity on average for Cotton and Paddy crop was nearly 11 and 31 quintal per acre. The gross 
return on Cotton and Paddy crop was Rs. 59306, Rs. 55631, respectively. Net returns over variable 
costs from Cotton and Paddy crops were Rs. 36153 and Rs. 33269 respectively, which were higher 
for the cotton crop with the difference of the amount of Rs. 2884, owing to climatic favourable 
conditions for cotton in the yearof 2018-19 leads to higher production per acre compared to past 
years where climate unfavourable for cotton crop leads to higher pest attacks, lower production 
and finally lower income and higher input costs. But for paddy crop climate was not so much 
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favourable compared to last year that results in lower production, lower income for farmers and 
higher input costs.

Furthermore, the production cost for Cotton and Paddy crop was Rs. 23153 and Rs. 22362, 
respectively, where production cost is higher for the Cotton crop but not as much as expected 
compared to paddy crop. 

Average land revenue from the crop where cotton crop and paddy crop cultivated was 18500 and 
25000 Rs. over the period of six months and for the complete year, it was its double amount as 
farmers received the payment of total land revenue in two instalments.

Semi-medium farmers those have landholding between 2-4 acre have higher production; higher 
income and they also incur higher expenses on the Cotton crop as compared to Large and Medium 
farmers. 

The average production per acre from the cotton crop for Large, Medium and Semi-Medium 
farmers was 11, 10.8 and 11.25 quintal, respectively. The average income per acre from the cotton 
crop for Large, Medium and Semi-Medium farmers was Rs. 59587, 58730 and 62223, respectively. 
The average expense per acre on the cotton cropfor Large, Medium and Semi-Medium farmers was 
Rs. 23245, 22902 and 23720, respectively. 

Semi-medium farmers produce higher quintal of paddy per acre as compared to Large, Medium 
and Small farmers, which was 33 quintal per acre. The average expense for paddy crop per acre for 
Large, Medium and Semi-Medium farmers was Rs. 22702, 22010 and 22605, respectively, where 
higher cost was incurred by Large farmers. 

The average area under cotton and paddy cropwas 5.65 and 9.8 acre, respectively, in which average 
land holding for paddy crop was higher as compared to cotton crop landholding. Crop cultivated 
percentage for cotton and paddy crop was registered 37.5% and 61%, respectively, which was 
higher for paddy cultivation. The total area under cotton and paddy cropwas 554 and 899.5 acre, 
respectively. Average landholding was 10.9 acre for the respondent farmers.

The average per farmer paddy crop cultivation was higher for Large and Medium farmers as 
compared to the cultivation of the cotton crop. The average per large farmer area under cotton and 
paddy crop was 6.64 and 13.75 acre, respectively, that was double for paddy crop than of the area 
under cotton crop.

Average own landholding was higher for Bathinda farmers 11.5 acre as compared to 10.2 acres 
of Mansa district. The proportion for paddy and cotton crop on share and lease in were not 
significant.Both Paddy and Cotton crop were cultivated by some farmers in his different acre was 
in higher proportion as compared to only paddy, cotton, vegetables and fruits registered proportion 
understudy was 55% for paddy and cotton crop further higher proportion was in Bathinda district 
as compared to Mansa district registered 66.7% and 43.3%, respectively.

Higher Input cost for Paddy crop was planted protection cost (17.9%), chemical fertilizer cost (15.6) 
land preparation cost (13.41%), they all covering nearly 47% of the total paddy production cost.
Large farmers incurred higher expenses on the production of paddy crop as compared to Medium 
and Semi-Medium farmers the listed expenses were Rs. 22702, 22010, 22605, respectively. Semi-
Medium farmers incurred higher expenses on inputs such as Land preparations, Paddy Nursery, 
Chemical fertilizers and the second-highest position those use more resources for paddy cultivation 
after Large farmers.

Higher Input cost for the Cotton crop was harvesting cost (28.9%), pesticide cost (13.8%), tillage 
cost (13.76%) and fertilizer cost (11.4%) they all covering nearly 67.86% of the total Cotton 
production cost. 

Semi-Medium farmers incurred higher expenses on the production of paddy crop as compared 
to Large and Medium farmers the listed expenses were Rs. 23720, 23245, 22902, respectively. 
Semi-Medium farmers incurred higher expenses for cotton picking and Farm Yard Manure (FYM). 
Higher plant protection chemical inputs were used by Large farmers as compared to Medium and 
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Semi-Medium farmers, the input costs were Rs. 3220, 3173, 3188, respectively. Medium farmers 
incurred higher amount on inputs such as Land preparations, Seed and Chemical fertilizers and 
hold the third position in term of expenses for cultivating the cotton crop.

The average landholding for cotton in Bathinda and Mansa district was 4.2 and 5.1 acres 
respectively, where 0.9 acres higher cotton cultivation performed by every respondent farmers of 
Mansa district as compared to the farmers of Bathinda district. 

Regarding paddy reverse trend was witnessed as farmers of Bathinda cultivated paddy 0.9 acres 
per person higher as compared to the farmers of Mansa district, which was 7.9 acre and 7 acres, 
respectively.

Monoculture for paddy and cotton crop was 25% and 20% respectively, as the soil type was 
different and the facility of free cost electricity connections were not in the reach of all farmers 
as government has imposed conditions for subscribing agriculture submersible electricity pump 
connections and where only paddy was cultivated farmers have access to these connections so 
they did not pay any cost for irrigating paddy field such as the other farmers pay those depends 
on diesel pumps.

Higher Input cost for Paddy crop was planted protection cost (17.96%), chemical fertilizer 
cost (15.63) land preparation cost (13.46%), they all covering nearly 47.05% of the total paddy 
production cost.Higher Input cost for the Cotton crop was harvesting cost (28.9%), pesticide cost 
(13.8%), tillage cost (13.76%) and fertilizer cost (11.4%) they all covering nearly 67.86% of the total 
Cotton production cost.

Crop rotation was performed by 55% of the total respondent farmers and respondent of Bathinda 
district has a higher proportion (63.3%) as compared to the respondent of Mansa district.The 
primary season for crop rotation was Kharif (98.1%) season where farmers replace paddy with 
cotton and vice versa.

Health insurance was in practice by 76% of the respondent farmers which is mostly covered under 
the Punjab government insurance policy offering to the farmers free of cost. Crop insurance was 
not applied by the farmers reason for that reason wasa lack of awareness regarding crop insurance 
policy of the government. Furthermore,thePunjab government has not implemented any crop 
insurance policy in practice.Information about Kisan credit card was not known to the farmers 
and registered responses were not significant towards the positive scenario.

Irrigation was completely depended on canal and tube well that are operated by diesel engine 
or submersible motors and registered response was 100% and in Punjab electricity for farmers is 
providing free of cost but earlier they have to pay a security which depends on distance of motor 
pump from the installed electricity tower which is at least 50 thousand and going higher as per 
distance. Furthermore, the offering of electricity connection was not open and the government 
offer more facilities to the small and marginal farmers.

Use of both local and Hybrid seed was 100% by the respondents. But they are not using any foreign 
seed owing to lack of seed availability and it may offer higher productivity and income for the 
farmers, so the government should pay attention to this issue.

Response for fertilizers applied in large quantity by the farmers was registered 100% for chemical 
fertilizers as it enhances productivity and to maintain productivity they previous yield. Organic/
Biofertilizers were also used but not applied to the entire field as the sources were limited and 
they have to pay to purchase from others and returns received over a period of time. But chemical 
fertilizers provide the quick result as compare to the biofertilizers.

For soil fertility, management 67.5% respondent farmers were applying fertilizers by observing 
crop health and only 25.5% of farmers performed the soil testing.Natural calamity confronted 
by all respondent farmers that leads to crop loss and which lowered their income and results in 
increased agriculture debt too.

Majority of the respondent which was 100% respond that sometimes Government provides 
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compensation to the farmers from recovering agriculture loss owing to natural calamity.The 
government sometimes provides compensation policy to the farmers for recovering from agriculture 
loss owing to the natural calamity which was not satisfactory for the farmers as theresponse was 
100% for not satisfied as these policies were not distributed to the victims and the amount was 
lower that failed to recover agriculture expense of the farmers.

The 100% farmers are borrowing crop loan from various sources such as a commercial bank, 
cooperative bank and other institutions and nearly 40% of farmers borrowed loan from all three 
sources. The percentage of borrowing loan only from commercial and other non-institutional firms 
in was 44.2% higher as compare other loan sources.Insecticide, fungicides and herbicides are used 
commonly, as compared to larvicides and rodenticides, the response was 100%.

Awareness about pesticide use is must to take economic as well as environmental benefits.The 
farmers are relying on agriculture experts, dealers, and their own experience and on the other 
neighbour farmers to use various pesticides. 

Respondents applying recommended doses were 77.5% and the farmers applying less than 
recommended doses were 22.5% as they have their own experience of applying pesticides from 
the past and lower pest attack was also condition for lower dose applying.

Regarding trend of pesticide use 100% response was registered in the favour of increasing pesticide 
use as farmers views were that more fungicides, pre and post selective herbicides and liquid 
fertilizers in use, earlier they were not in large use as a comparison with today.

As cotton has been recognized as the most pesticides consumption crop their various factors 
were responsible such as climate, lack of proper pest management information, pest resistance 
for pesticides leads to more attack, minor insects were becoming major insects for cotton crop, 
degraded pesticide qualities as government authorities found the dealers providing outdated 
pesticides within new packing and making pesticides at local level where quality standards 
were not followed properly. The primary response for higher pesticides use owing to more pest 
attack and other reasons like unfavourable climate, poor quality, lack of pest identification and 
management information was 100%.

Banned pesticides such as Monocrotophos, Thiopanate Methyl, Bifenthrin, DDP, Carbosulfan, 
Fipronil, Acephate, Endosulphan, Phorate, etc. from which few pesticides were still available in 
the market and farmers were using it few by their own consent and few without knowing the fact. 
Pesticide ban is different for the different crop as on few crops they can be used. Government 
impose ban only for three months. Recently completely banned herbicide Glyphosate in India was 
still in demand. The respondent those were using banned pesticides were 31.7%.

All farmers are using pesticide containers for domestic purpose after washing it. The various 
domestic purposes for that they were using it was storing feed, caring water and using it as oil can 
or diesel can, etc.

Majority of farmers are using pesticide containers for various purpose size of container matter for 
the purpose they used. Respondent nearly 75% are using it for caring water, storing feed and oil.

Use of protective types of equipment such as gloves, face mask, shields, ear muffs and plugs and 
barrier creams before applying pesticides to the field was 0 %.

Owing to use of chemical pesticides 100% respondent agrees that it leads to degradation of water, 
air, soil, reduction of biodiversity by disturbing food value chain, by the destruction of beneficial 
insects such as earthworms. Farmers were used more chemical pesticide owing to increased pest 
attack and to achieve more production to enhance income. 

The higher response was registered for skin problems owing to Pesticide use which was 69% and 
11% of the farmer respondent were suffered from both skin and respiratory problems.Owing to the 
use of pesticides many health issues arise that further leads to economic issues too such as labour 
cost to continue agriculture activities, treatment costs, etc. Health problems owing to pesticide use 
further affects working power also. 100% of the respondent also agree with this.
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Respondent performing various spraying pesticides practices had mostly same response for 
various safety measures as none respondent wears special protective clothes, special mask and 
gloves available in market made to use during pesticide spray as they were not comfortable but 
they know about safety practices and harms of poisonous pesticides as few available pesticides 
in-market leads to negative reaction on body that could be seen as it comes to contact of the person 
who sprays it. Further, they know that during spraying pesticide nobody should eat food and take 
any liquor energy source and before taking these things they should wash their hand properly. The 
farmers not left mixture spray for another day and try their best to finish the spray they put into 
the water if the climate remained favourable as rain and other environmental factors not create a 
disturbance.

The labourer charge higher for pesticide spraying as their energy use increased as well as some 
labourers showed reluctance for spraying practices, the difference was 43 rs. higher for spraying 
per day as compared to other works.

Cotton picker respondents were not taking precautionary measure to a large extent as the registered 
response for using gloves (0%), shoes (25%) and scarf (50%) was not satisfactory. Owing to lack of 
safety practices its easier they could prone to various diseases emerges from cotton crop like skin 
problems, flues, etc.

Higher average health cost for cotton picker women for medication was 550 Rs. which was followed 
by accompanied person cost accounting for 225 Rs.

Owing to lack of safety measure practices various disease could be witnessed but widespread 
reaction for cotton pickers and pesticide sprayers were registered for headache (98.8%), cough 
(98.8%), eye irritation (98.8%), skin infection (83.8%) and flue/fever (83%).Majority of dealers (100 
%) were dealing in pesticide line followed by seed segment (30%).

As per dealers, the factors that influence the purchasing behaviour of the farmers was moderate 
for listed factors such as credit terms, brand image, price of the product, dealer advice, neighbour 
advice, promotional activities and sales forces. Good packaging does not a big factor that affected 
the purchasing behaviour of the farmers.

The contribution (in cash on pesticide purchase time and later after selling crop) of farmers himself 
(57%) to pay for purchased pesticide was registered higher as the farmers know that third parties 
such as artisan charge commission for the payments made by them. Moreover, the dealers have 
offered him short term credit purchase facility for that they pay on the selling of crop.

Various factors affect the sale of particular pesticide brand such as price (10%), performance (40%), 
farmer previous experience (15%), promotion activities (10%) by the company, credit terms (20%) 
for dealers, supply of pesticides (5%) but the factors higher responsible for the sale of particular 
brand were performance (40%), credit terms (20%) and farmers acceptability on their experience 
(15%) for the dealers.

Banned pesticides such as Monocrotophos, Thiopanate Methyl, Bifenthrin, DDP, Carbosulfan, 
Fipronil, Acephate, Endosulphan, Phorate, Biffbin, Glypho etc. from which few pesticides were 
still available in the market and farmers were using it few by their own consent and few without 
knowing the fact. As Pesticide ban is different for the different crop as on few crops they can be 
used. Mostly agriculture department imposes ban only for three months. Fipronil is banned for 
a cotton crop not for other crops like paddy so farmers can easily purchase it from the market. 
Higher poisonous insecticide Monocrotophos can be purchased easily from the market. Recently 
completely banned herbicide Glyphosate in Bathinda was still in demand by customers.

The Factors Responsible for Pesticide Contamination in the Malwa Region of Punjab are also 
analysed. 

Agriculture is the primary occupation of the respondent farmers (95.8%) of selected district 
Bathinda and Mansa for study. They have started cultivating more area under Paddy crop (61%) 
as compared to Cotton crop (37.5%, which is known as higher consumable of pesticides) in year 
2018, owing to improved facilities of water supply and from the fear they have confronted owing to 
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attack of whitefly on cotton crop that affected farmer financially very badly. Owing to the financial 
loss from cotton crop farmers showing reluctant, to put more area under cotton crop, even they are 
familiar with water depletion problem. The area under study is not used for paddy crop earlier as 
the most grown crop was Cotton, therefore, it leads to more utilization of Insecticide, Herbicide 
and Fungicide for the Cotton crop as compared to the other districts Patiala, Moga, Barnala, etc. 
where paddy crop is cultivating from a long time. Therefore, farmers working in fields are exposed 
themselves to pesticides on various stages from pesticides purchase, transport, storage, dilution 
of pesticide concentrate, leaking of spray equipment and inhalations during pesticide spraying 
(Maroni et. al. 2000). Rural communities not involved directly with agriculture also confronting 
exposure to a pesticide from contaminated water owing to dumping pesticide residue, washing 
used cloth while spraying activities and owing to pesticide contents in the air. Owing to increased 
numbers and dose of pesticide spray for making more effective use of sprays on pests, pest 
resistance has increased and more concentration of pesticides in air, water and soils also increased.

Climate conditions and soil character sticks of Malwa region enhanced the negative impact of 
pesticides on people as use of pesticides on the cotton crop was mostly in the month of July and 
August and during these months temperature records higher nearly 30‟ C to 45‟ C with high-speed 
winds and rainfall. Owing to high-temperature remain of pesticides remained in the air for a long 
time and higher speed of air kept it for long-distance that making the general public vulnerable to 
pesticide exposure. The soil in the Malwa region holds less water owing to its silly texture nature 
that leads to leaching of pesticides into groundwater. Furthermore, the soil of cotton built has low 
organic matter due to which more leaching of pesticides in groundwater happens (Tiwana et al. 
2007).

Many social factors such as farmers and labourers illiteracy, lack of personal protective types of 
equipment and lack of lower government institutions assistance to aware farmers regarding health 
hazards from pesticides excess use as farmers mostly use pesticides before the emergences of pest 
owing to lack of proper pest management information’s. Moreover, restricted pesticides for one 
crop are easily available on the bill as they are allowed for other crops such as earlier Fipronil was 
restricted for cotton crop what can be used for paddy crop. Table 4.32 provides a list of restricted 
pesticides and the duration of their restrictions in Punjab. Also, it was reported that the farmers 
were using 30–35 pesticides spray for a single cotton crop as against 8–10 recommended by 
agriculture experts in some parts of the Malwa region (Thakur et al. 2008).

As per the Kheti Virasat (2007), Malwa’s cotton belt is less than 0.5% of the total geographical 
area of India and 15% of Punjab’s area, however, it consumes 75% of the total pesticides used in 
Punjab (Misra 2007). Pesticides consumption in Punjab has been registered in increasing trend 
and expected consumption for 2017-18 was 6374 MT that was 534 MT higher as compare to the 
previous year.

In various environmental samples, pesticides have been detected in groundwater, surface water, 
ambient air, and soil samples. In living systems, the pesticides have been reported in human blood, 
milk, animal blood, animal milk, tissues of animals, and also in crops, vegetables, and plants. The 
literature review of pesticides reported by different researchers working in the Bathinda-Mansa 
districts of Malwa region of Punjab is listed in Table 4.34, which highlights the area and source of 
samples, pesticides detected, and their concentrations. Different types of pesticide residues have 
been detected in the region. Most of these have now been categorized into banned or restricted 
pesticides by the Government of India (CIBRC 2012).

Singh (2004) found various pesticides with a different concentration in Bathinda and Mansa district 
where cottonseed was taken as the sample. The pesticides detected in cottonseed samples taken 
from Mansa district were Endosulfan, Chloropyriphos, Ethion and Cypermethrin with the detected 
concentration of 0.012 mg/kg, 0.003–0.024 mg/kg, 0.066 mg/kg and 0.023 mg/kg, respectively. The 
pesticides detected in cottonseed samples taken from Bathinda district were Chloropyriphos and 
Cypermethrin with the detected concentration of 0.019 mg/kg, and 0.014 mg/kg, respectively. 

The study conducted in Bathinda district where samples from Milk Plants were taken founds 0.01 
mg/kg concentration of DDT (Cheema et. al. (2004)).
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Human blood samples taken from the village named Mahi Nangal and Jajjal in Bathinda district 
have contains various pesticides such as t-HCH, Heptachlor (B), Aldrin (B), Chlordane (B), t-DDT, 
t-endosulfan, Chlorpyriphos, Malathion, Monocrotophos (R) and Phosphamidon (B) with pesticide 
concentration 0.0570 mg/l, 0.0006 mg/l, 0.0062 mg/l, 0.0090 mg/l, 0.0652 mg/l, 0.00046 mg/l, 0.0662 
mg/l, 0.0301 mg/l, 0.0948 mg/l and 0.0366 mg/l, respectively (Mathur et. al. (2004)).

The study conducted by Tiwan et. al. (2007) detected following pesticide from river water samples 
in Bathinda: DDT, Aldrin and Endosulfan.

The study conducted in Talwandi Sabo (Bathinda district), where tap water is taken as sample 
detects these pesticides:Heptachlor, Endoepoxide, Melathion, Dimethionate, γ –HCH and 
δ-HCH,(Cheema et. al. (2004)).

The information collected from dealers for name of various active ingredients in pesticide waslisted 
as follows: 2,4-Dimethyl Sodium Salt and Ethyl Ester, Acetamiprid, Bifenthrin, Carbendazim, 
Cartap Hydrochloride, Chlorpyrifos, Chloranraniliprole, Clodinafop Propargyl, Cyphermenthrin, 
Diafenthiuron, Emamectin benzoate, Fipronil, Glyphosate, Imidacloprid, Lambda-Cyhalothrin, 
Mancozeb 63% +Carbendazim 12%, Metsulfuron Methyl, Monocrotophos, Paraquat Dichloride, 
Propaquizafop, Propiconazole, Tebuconazole, Azoxystrobin, Thiamethoxam, etc. 

Moreover, for each active ingredient, there are many manufacturers and selling their product under 
a different trade name.

During the year 2001–2002, the maximum number of deaths due to pesticide poisoning occurred 
in the month of June (21%), which may be due to spraying of pesticides on the crops in this month 
whereas the minimum number of deaths were recorded in September (2%) in this region (Singh 
et al. 2003). 

From the 31.6% insecticide poisoning cases, 32.9% were males and 26.3% were females admitted 
to the emergency medical ward of the Adesh Institute of Medical Sciences and Research (AIMSR), 
Bathinda, from 2007 to 2009 (Garg and Verma 2010).A total of 61 persons died after inhaling 
pesticides between the years 2004–2008 in the Bathinda district while spraying on their farms 
(Dhonti 2010).

The cancer prevalence (per million) in the Malwa region is1089, which is much higher as compared 
to two other regions of Punjab, that is, Majha (647/million) and Doaba (881/million) as well as 
compared to India’s national average cancer prevalence (800/million), from India’s Department of 
Health and Family Welfare (DHFW, 2013).

Cancer is so prevalent in the Malwa region that the region has been called India’s Cancer Capital. 
Four of the 11 districts in the Malwa region (Muktsar, Mansa, Bathinda, and Faridkot) are the worst 
afflicted by various cancers. The highest number of cancer casesamong the four districts were in 
Muktsar, followed in order by the Mansa, Faridkot, and Bathinda districts which 1363, 1348, 1346 
and 1258 (per million population), respectively in 2013 (DHFW).

Deaths owing to cancer from 2008-13 were registered higher for Bathinda district which followed 
by Muktsar district, accounting for 2058 and 1791, respectively. Death’s in Mansa district owing to 
cancer were 1212 from 2008-13, where Mansa has the third position for higher death cases owing 
to cancer (DHFW).

In Bathinda district village Jajjal and Giana have been declared “Cancer Sticken Villages” (Mittal 
et. al. 2013). In Talwandi Sabo block of Bathinda district, the study conducted by Thakur et. al. 
(2008) found that per 1,00,000 people there are 125 cancer cases and 52 deaths per year.Post 
Graduate Institute of Medical Education and Research (PGIMER), Chandigarh conducted a study 
in villages of block Talwandi Sabo, Bathinda and found that cancers of the female reproductive 
system were more common in Talwandi Sabo and a total of 7441 deaths were recorded in the 
period 1993–2003 (Kumar 2005). 

The study conducted by DHFW in 2013 revealed that in Punjab out of total cancer death cases, 
46% were only in Malwa region. Further,their work revealed highly significant differences in DNA 
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damage between farmers freshly exposed to pesticides and control subjects and freshly exposed 
and follow up cases. The study ruled out factors like age, alcohol intake, and tobacco smoking as 
a probable cause of alteration in DNA and held only pesticides responsible (Mittal et. al. 2013).

Most of the pesticides have been reported to be carcinogenic (Brody and Rudel 2003; Weichenthal 
et al. 2012). There is evidence of association of pesticides with brain cancer, leukaemia, and lung 
cancer (Lee et al. 2004), colon cancer (Lee et al. 2007), chlordane with leukaemia and colon cancer, 
heptachlor with leukaemia, and the diel Drin with lung cancer (Purdue et al. 2007). Pesticides 
are a common cause of pancreatic cancer (Andreotti and Silverman 2012), prostate cancer, breast 
cancer (Landau-Ossondo et al. 2009), brain tumors (Pogoda and Preston-Martin 1997), cutaneous 
melanoma (Fortes et al. 2007), leukemia, and non-Hodgkin’s lymphoma (Meinert et al. 2000; 
Takashima-Uebelhoer et al. 2012).

As per various reports from Kheti Virasat Mission, Faridkot (Punjab), the number of childless 
couples and young males with infertility was alarmingly high in more than 100 villages of the 
Malwa region (Dutt 2007). In the Jajjal village of Bathinda, 12.7% of boys (age 13–23 years) failed 
to show puberty (i.e., voice change and moustaches); 3.4% of boys failed for enlargement of 
external genitalia, and 5.8% of girls (age 13–20 years) had not started menstruation before age 
15 years and there were 0.012% cases of infertility (Halder 2007). Similar effects of pesticides on 
the reproductive system have also been reported by Whorton et al. (1977), Figa`-Talamanca et al. 
(2001), and Bretveld et al. (2006).

Various reproductive problems have been recorded in male formulators engaged in the production 
of dust and liquid formulations of various pesticides such as malathion, methyl parathion, 
DDT, and lindane (Gupta et al. 1984). Luccio-Camelo and Prins (2011) reported that DDT, DDE, 
methoxychlor, lindane, and dieldrin/aldrin interfere with the biosynthesis, metabolism, or action 
of endogenous androgens, resulting in a deflection from normal male developmental programming 
and reproductive tract growth and function. Khan et al. (2010) reported that increased HCH levels 
cause a significant decrease in semen quality as well as sperm count. The cause of infertility 
among males is Y chromosome micro-deletion and alteration in sperm quality after organochlorine 
exposure, which affects the seminal and pro-static functions (Pant et al. 2004). Pesticides have 
the potential to interfere with androgen action and affect the development and maturation of 
the reproductive tract in males and cause declination in semen quality (Jurewicz et al. 2009). 
Miscarriage’s in the spouses of farmers have shown a direct connection to pesticide exposure. The 
miscarriage rate varies with the pesticide used (Garry 2004; Kumar and Kumar 2007). Pathak et 
al. (2010) investigated the possible association of organochlorine pesticides in the pathogenesis 
of recurrent miscarriages. The increase in insecticide levels in the blood of vertebrates has been 
reported to cause reproductive dysfunction (Singh et al. 2008). It clearly suggests that exposure to 
pesticides can be a significant contribution to various reproductive disorders.

McConnell et al. 1999; Abou-Donia 2003). People exposed to pesticides may feel dizzy, confused, 
and may have reduced coordination, intelligence quotient (IQ) and learning disability, permanent 
brain damage (Bjørling-Poulsen et al. 2008), risk of Parkinson’s disease (Rugbjerg et al. 2011), risk 
of dementia (Baldi et al. 2011), decrease in AChE (acetylcholinesterase) activity, and may also 
suffer from nephrotoxicity (Singh et al. 2010).

Organophosphorus (OP) insecticides are potent inhibitors of serine esterases such as AChE 
(Buckley et al. 2005) and serum cholinesterase, which results in accumulation of acetylcholine and 
over-stimulation of acetylcholine receptors in synapses of the autonomic nervous system, central 
nervous system (CNS), and neuromuscular junctions (Lotti 2001). The exposure to cholinesterase 
inhibitors was associated with symptoms of depressive psychosis-like depressed mood, lethargy, 
insomnia, and lack of concentration (Rowntree et al. 1950). It has been observed that certain 
pesticides competitively bind with the thyroid hormone-binding protein, transthyretin (Meerts et 
al. 2000), and some bind more avidly than thyroxine T4, displacing T4 and potentially interfering 
with its transport to the developing brain (Schettler 2001).

Premature greying of hair has been reported in both males and females in this region. Premature 
greying of hair has been observed in 4.7% of children of age nearly 10 years from the Jajjal village 
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of the Bathinda district (Halder 2007). Pesticides are known to produce reactive oxygen species 
(ROS) in the human body. Evidence from studies on epidermal melanocyte ageing suggests that 
ROS damages both nuclear and mitochondrial DNA, which may lead to mutations in bulbar 
melanocytes (Van Neste and Tobin 2004). Nishimura et al. (2005) reported that defective self-
maintenance of melanocyte stem cells due to exposure to environmental toxicants as one of the 
possible cause of change in hair colour.

Thakur et al. (2008) reported the chronic effects of pesticides as the inability to perform 
developmental tasks among rural children in cotton-growing areas of Bathinda. Pesticides have 
been reported to have adverse effects on mental and psychomotor development (Bouchard et al. 
2011) and act as potent neurotoxins (Sherman 1995).

5.2 Policy Implication

The farmers and labourers those involved in spraying practices havea lack of information about 
health-hazardous from pesticides spraying.Therefore,they usuallygo bare-foot and bare hand during 
this spraying activitiesand acting to sponsor exposure to hazardous pesticides.Therefore, on large 
scale mechanization of spraying activities should be there as an alternative like Boom Sprayers 
are available in the market but they are expensive. Services of Boom Sprayers are provided by the 
few agrochemical companies for using their products to the farmers such as United Phosphorous 
Ltd. Moreover, this is also a solution to the labour problems confronted by the farmers as well as 
economical on rent, effectively spray on the plant with the equal composition recommended by 
agriculture experts.

As per World Health Organization study, nearly 20 countries out of 80 cotton-producing countries 
have adopted organic farming of cotton and the production has been fivefold in previous four years 
(Deadly Chemicals in Cotton, Environmental Justice Foundation, 2007). Furthermore,thearea in 
India under cotton cultivation was higher, nearly 8.3 million ha.But fibre production from cotton 
(per ha.)is five times less as compared to Australia therefore, government agriculture experts should 
focus on how to enhance productivity and they should decrease land under cotton crop and used 
it for other crops that can enhance farmer income as well as cater to the food needs of the nation 
while offering incentive to the farmers for adopting alternative crops such as horticulture crops.

Between 1%and 3% of agricultural workers worldwide, suffer from acute pesticide poisoning with 
at least 1million requiring hospitalization each year, according to a report prepared jointly for the 
Food and Agriculture Organization (FAO), United Nation Environment (UNEP)and World Health 
Organization (WHO) (Deadly Chemicals in Cotton, Environmental Justice Foundation, 2007). 
Regarding cotton pickers understudy majority of them were not using any safety equipments 
such as gloves, shoes, shocks and majority of respondents using pesticide containers for various 
purposes that lead to pesticide residue exposure to body and further many diseases emerged from 
it for that government should enhance the medical facility to the people to control many disease 
on its initial level. A study conducted in Punjab revealed the percentage of various pesticides used 
for cotton production in which Monocrotophos, Chloropyriphos and Endosulfan was detected in 
75 %, 85% and 25% samples, respectively. Therefore, awareness regarding various safety measures 
should be provided to the people involved in agriculture.

Farmers use various poisonous banned pesticides for agriculture,asthese are economical as 
compared to other expensive pesticides for the same pest. Therefore,thegovernment may provide 
bio-pesticides to the farmers at a lower cost so it may reduce input cost for the farmers.

Integrated Pest Management (IPM) and Insecticide Resist Management (IRM) can contribute to 
food and environment safety. Crop rotation with leguminous crops in studied area for that farmers 
showed reluctant to adopt on large scale as income from leguminous crop was not satisfactory as 
soil fertility and rain was higher in region as needed for these crops that leads to increased height 
of crop and lower income for the farmers if government pay more attention to crop rotation by 
giving alternative horticulture crops with marketing facilities that result in reduction of chemical 
pesticide use by 50% in India that will worth nearly 3000 crores (Indian Council of Agriculture 
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Research). IPM, IRM and Crop Rotation would enhance crop productivity by reducing the use of 
pesticides and could be a viable solution for environmental and economic problems.

Pesticides samples should be tested in a timely way and more transparency needed as farmers 
complain that sometimes pesticides of poor quality also supplied to the farmers and complain from 
the farmers can also be seen during PAU fairs.Institutional set up by the government for assisting 
farmers was not satisfactory to provide information to the farmers on the village level for various 
crops and not all farmers showed interest to visit PAU centres for agriculture information. Study 
finds that the companies and Pesticide dealers appointed field assistants; mostly they recommend 
the pesticide of their own company.

The Malwa region of Punjab has only 15% of the total geographical area of Punjab and 0.5% of 
the total geographical area of India but consumed 75% of the total pesticides used in Punjab. 
This Malwa region of Punjab also recognized as “Cancer Capital” owing to the higher number 
of cancer cases as death cases were registered 2058 from 2008-13 (Mittal 2014). Apart from that, 
the districts of this region Bathinda, Muktsar, Faridkot and Mansa was well-known districts for 
cotton cultivation. In cotton cultivation maximum applications of pesticides are used that leads to 
direct exposure of the farmers, labourers and the other rural community for pesticides therefore 
various study conducted in the Malwa region in various samples of groundwater, surface water, 
ambient air and soil samples founds pesticide residues of highly hazardous pesticides such as 
Monocrotophos, Endosulpfan, DDT, etc.that further results in various health issues such as Cancer 
emergence, death fatalities, premature hair greying, reproductive abnormalities and miscarriages. 
Further study finds that farmers and the labourers (farmers hire for spraying practices) and the 
cotton pickers (men, women and children) also not adopting any protective types of equipment 
such as gloves, shoes, shocks, and other protective types of equipment recommended by the 
agriculture experts as per type of the work that results in health hassles which end with monitory 
loss (treatment costs, job leave), as well as loss in productivity (physical weakness). The primary 
health issues noticed for cotton pickers and the labourers hired for spraying activities were skin 
problems, cough, eye irritation, flue/fever, headache, etc. Apart from that as irrigation facilities are 
better a new trend is going on the area under study where cotton crop has been replaced with the 
paddy crops and monoculture can be witnessed highly as compared to the past where the farmers 
were performed crop rotation as alternative of leguminous crops was there but now farmers are 
focusing only on paddy and cotton crops. Primary reasons were there as the farmers have witnessed 
the cotton crop crisis in 2015 and that put them in debts and compensations by the government 
to recover cotton crop loss was not satisfactory as farmers did not receive it for the all-cotton acre 
they cultivated and the amount was only 8000 rs. per acre which was not satisfactory as currently 
costs other than land, revenues are coming nearer 22000 rs. forthe cotton crop, therefore farmers 
shifted themselves towards paddy cultivation and is a serious issue for the state owing to paddy 
nature of higher water requirements and the state already witnessing a shortage of potable water 
in the area under study. While concluding the study their few measures are requirement of the 
time to lower the impact of pesticides on livelihood of the farmers and other people engaged with 
the occupation of agriculture firstly awareness should be heightenedby government, agricultural 
institutions and NGO’s to enhance the effective use of pesticide while providing assistance to the 
farmers for pest identification and their time management as farmers are mostly using pesticides 
application before the emergence of pest to control them on early stage. The farmers should be 
facilitated with lower cost bio-pesticides and import of improved seed varieties that led to higher 
income for farmers as the yield of various import vegetable seed varieties is higher as compared to 
the local research varieties. Secondly, mechanization of spraying practices is also an alternative for 
effective pesticide use, to reduce labour costs, to save time, to reduce labour problems confronted 
by the farmers and to control the impact of pesticides in the body of the person involved in spraying 
practices, such as Boom Sprayer by United Phosphorus Ltd. Thirdly Integrated Pest Management 
(IPM) and Insecticide Resist Management (IRM) can contribute to food and environment safety too.
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APPENDICES

Annexure A:

Schedule for Farmers using Pesticides 
1. Personal Details:

Name of the Farmer:
Age Gender o Male o Female
Cast Religion
Educational status o Primary            o High school        o College o Illiterate
Marital status o Married o Unmarried o Divorced o Widow
Village Post office
Block Contact number

2. Family Composition

Name
Sex 
(M/F)

Age
Educational 
Status * (Yrs.)

Marital 
status**

Nature of 
family #

Occupation  $

3. Area under different crops in Kharif Season

Crops Acre Prod. (Qts.) Yield (qt/acre) Price/qt Gross returns
Cotton
Paddy
Vegetables
Fruits
Other
Grand Total

4. Area under different crops in RabiSeason

Crops Acre Prod. (Qts.) Yield (qt/acre) Price/qt Gross returns
Wheat
Mustard
Vegetables
Fruits
Other
Grand Total
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5. Economic issues

a. Cost and Returns of Paddy

Name Quantity/acre Price Total cost
Nursery preparation 
Preparatory tillage
Sowing/transplanting

Fertilizer 
Urea
DAP
Potash

Farmyard Manure
Hired labour
Hand weeding
Harvesting
Tractor Expenditure
Pesticides/ insecticides/ 
weedicides
No of sprays
Irrigation charges
Interest on working capital
Others (specify)

b. Input costs:

Type of 
pesticide used

No. of 
times

Quantity/ 
each time

Method of 
application

Total 
quantity

Price
Labour  
wage

Marketable cost 
of pesticides

Insecticide Name

Herbicide Name

Fungicide Name

Other Pesticides

c. Return

Indicators for Return Quantity Price unit Total
I. Main product (per acre)

II. By product(per acre)
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6. Social Situation

a. What is your main 
occupation?

o Agriculture and 
allied activities

o Government 
job

o Business o Other

b. If you are satisfied with this job? o Yes o No
c. Apart from agriculture, do you do some other work for earning? o Yes o No

If yes what types of work? o Business
o Government 

job
o Other 

d. What is the main source of income in your household?
o Agriculture and allied activities o Salary o Wages o Business

o Other

e. How much of your annual income? o >80000 o 80000-100000 o < 100000 
f. How many years have you been engaged 

in farming?
o >10 years o 10-20 years o <20 years

g. If you get proper irrigation facilities in your place? o Yes o No
h. Which types of irrigation facilities are available in your place? 
o Canel o Own 

pump 
o Pond o Government 

tube well
o Sprinkle 

o Water tank

i. If you are satisfied with the use of these pesticides? o Yes o No
If yes why?
o Productivity is less o Health problems o Environmental problems o Other issues

7. Crops and Pesticides
a. What types of crops are mainly cultivated?
o Paddy o Vegetables o Cotton o Fruits
b. Do you change these crops on the basis of seasons? o Yes o No
c. If yes in which season you mainly change the crops.
o Summer o Winter o South West Monsoon o North-East Monsoon
d. What types of seeds do you use for farming?
o Local seeds o Hybrid seeds o Foreign seeds 
e. What is the main reason for using traditional crops?
o Low consumption 

of water
o Good for 

soil 
o Long-life 

seeds
o Good 

quality
o fertilizers o Other

f. What is the main reason for using hybrid seeds?
o Long-life 

seeds
o Lack of availability of 

local seeds 
o More production

o Standardised growth 
till harvesting 

g. Which types of pesticides are used commonly?
o Insecticides o Herbicides o Rodenticides o Fungicides o Larvicides
h. If you use these pesticides frequently? o Yes o No
If no why?
o Affect the fertility of the land o Affect the quality of the product o Health problems
i. Which types of fertilizers are commonly used?

o Organic fertilizers o Chemical fertilizers o Others
j. How did you apply these pesticides?
o With hand pump o With tractor o With brush
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k. Do you think it is the right manner? o Yes o No
If no then why?

o Not aware of the use of pesticides
o Didn’t get better instruction from related 

agencies
o Other

l. From where you get suggestions about seeds, fertilizers and pesticides?  

o Self
o Relatives

/ Friends
o Agricultural 

experts
o Government 

agencies
o Kisan call 

centre
o Other

m. How did you store the pesticides?
o In the original 

containers
o Storage room o In the house o Outside o Other

n. Do you use any banned pesticides in the cultivation? o Yes o No
If yes which types of pesticides?
o Aldri

n
o Nitrofen o Tetradifon o Trichlore acetic acid o Methyl o other

o. What are the factors to use pesticides?
o More pestsattack o To achieve more production o Other 

p. What is the dose you are using?        ……………….  (RD=Recommended dose)……………..
If dose>RD then why?
o the higher incident of pests o Anticipate higher returns o Any Other

o Other farmers apply o To increase more effectiveness of pesticides
If<RD

o Due to lack of 
fund

o Climate Favourable o Less pest attack o Other

q. What are trends of pesticides usage per acre?
o Increasing trends o Decreasing trends o Constant trends 

If it is increasing trends, it is due to
o Ineffective 

pesticides
o Pest resistance 

o Increase in pest 
problem   

o Increase in the 
area under crop

If it is constant trends, it is due to
o Similar Climate o Others……..

If it is decreasing trends, it is due to
o Price of pesticides 

increases
o Effective 

Pesticide
o Good seed 

Variety
o Lower 

Pest
o Other

s
r. Do you see labels on packs? o Yes o No 
If yes are you able to read toxicity reading the sign on the label o Yes o No 

8. List of all banned chemicals if it is using or not in which crops 

Banned chemicals Used / Not Which crops
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9. Environment and Health 

a. If you think these pesticides are harmful to the environment and health? o Yes o No 
If yes how its affect?
o Destruction of 

beneficial insects 
o Reduction of 

biodiversity 
o Pollution of 

drinking water 
o Non-agricultural 

consequences
b. How it affects the fertility of the land?
c. Are the pesticides containers used for other purposes afterwards? o Yes o No 
If yes what types of purpose?

o Take water o Feed Can o Oil Can o Other 
d. How are the containers disposed of?
o Returned to the company o Thrown in the open field o Buried o Other 
e. If there are pesticides leftover where it is disposed?

o In yard o In canalization o In solid waste disposal o Other 
f. Where the equipments are washed?

o Tube well o At home o Canal o Other 
g. Is the presence of friendly pests are decreased about the use of these 

pesticides?
o Yes o No

If yes what types of impact are facing by the farmers?
h. What are your soil types?
i. What are you soil nutrient deficiencies?
j. How do you monitor the effectiveness of your fertility management programme?

o Tissue testing 
o Observation of 

soil 
o Observation crop 

health 
o Soil testing o Other 

k. How often do you conduct fertility monitoring?
o Weekly  o Monthly o Annually o As need 

l. Do you use any protective equipment when applying pesticides? o Yes o No 
If yes what types of equipment’s?

o Half or full 
face mask 

o Shields 
o Earmuffs and 

plugs 
o Gloves and 

barrier creams 
j. If you facing any health problems? o Yes o No 
If yes what types of health problems?

o Skin problems o Cancer o Respiratory problems o Other 
Do you aware of these diseases/ symptoms? o Yes o No

If nowhere you get awareness about it?
o Family/Friends o Advertisement o Agricultural office o Other

k. Any health care services are working in your place? o Yes o No
If yes which types? o Government o Private o Other
l. How much amount do you spend in the hospital every year?
m. Do you have any health insurance? o Yes o No
If yes which type of insurance?

10. List of some health issues and its symptoms if you check it is aware of it.
Health issues Disease Symptoms Aware or not
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Annexure B:

11. Policies and Credit Facilities  
a. Have you taken any lone for farming in the last five years? o Yes o No

If yes then 
The lone you took for farming was used mainly for which purpose?
o To purchase 

land
o To purchase 

fertilizers, pesticides
o To purchase farming 

equipments
o For other 

business
o Other

b. Where from you take the loan?
o Govtbank o Private bank o Cooperatives o Moneylender o Agricultural trader
c. Have you faced any type of difficulties in getting a loan? o Yes o No

If yes what type of difficulties?
o Higher 

interest rate
o Processing time 

longer
o Huge 

Paperwork 
o Lower loan 

amount
o others

d. Did you know about any governmental agricultural financial programs? o Yes o No
e. Have you heard about the Kisan Credit Card Scheme? o Yes o No
f. How often do you insure your crops? o Always o Sometimes o Never
g. What is the main reason for not opting for crop insurance?
o Shortage 

of 
money

o Insurance policies 
not in favour of 
farmers

o Don’t trust the 
insurance 
company

o Lack of 
information

o Insurance 
facility is not 
available

Schedule of Pesticides Sprayer Labour and Cotton Pickers
1. Personal Details

Name of the labourers
Age Gender o Male o Female
Cast Religion
Educational status o Primary                o High school        o College o Illiterate
Marital status o Married o Unmarried o Divorced o Widow
Village Post office
Block Contact number

2. Family Composition
Name Sex 

(M/F)
Age Educatio

nal Status 
* (Yrs.)

Marital 
status**

Nature of 
family #

Occupation  $
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3. Labour Performing the Job of Pesticide Sprayer
Total working family members : Male : Female : Children :
Gender
(Male: M / Female: F 
/ Children: C)

Age On the basis of (Rs.) Total worked days 
in a season 

Other compensation 
by the farmer

per day 
wage

Contract 
per hour/ 
per spray 
can 

1.
2.
3.
4.
5.

4. You are Paid Higher Wage for Pesticide Sprayers : o Yes o No
If Yes Than How Much Is Paid :

o <200 o 200-360 o 360-500 o >500

5. Safety Practices In Relation To Pesticide Knowledge :

Safety Practice  
Level of Practicing safety measures 

Never Sometimes Always 
a. Wearing of protective clothes and gloves 

(WPCG)
b. Wearing of special face mask (WSFM)
c. Not eating, drinking and smoking during the 

application of pesticides (NEDS)
d. Reading and following label instructions 

(RFLI)
e. Using leftover pesticide solution on the same 

day (ULPS) 
f. Washing hands after pesticide application 

(WHAP)
g. Not keeping the leftover pesticide in drinking 

container (WCCS)
h. Washing contaminated clothes separately 

(WSFM)

6. Knowledge and Practice on Safety use of Pesticides based on their experience:
a. Knowledge on safety use 

of pesticides (Experience)
o < 1 year o 1 - 5 years o > 5 years Total:

b. Practice on safety use of 
pesticides

o < 1 year o 1 - 5 years o > 5 years Total:

7. Knowledge and Practice on Safety Use of Pesticides Based On Their Education
Education Low Medium Moderate High 

a. Knowledge Upto Primary 
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of safe use 
of 
pesticides 

Upto Secondary 
10th  and above 
Total 

b. Practice on 
the safe use 
of 
pesticides 

Upto Primary 
Upto Secondary 
10th  and above 
Total 

8. The precautionary measure used by the cotton picker respondents:
□ No use of any measure □ Delaying picking □ Scarf/Handkerchief
□ Gloves □ Shoes, socks, etc.

9. Health impacts of cotton picking and pesticides sprayers
□ Headache* □ Skin infection/rash □ Cough
□ Eye irritation □ Asthma attacks □ Dryness of throat
□ Flu/Fever □ Abdominal pain □ Nausea/Vomiting
□ Dizziness □ Shortness of breathing

10. Health Cost of Woman Cotton Pickers and Pesticides Sprayers
a. Medication
b. Travelling
c. Accompanied person
d. Productivity loss
e. Dietary expenses
f. Precautionary measures

Total health cost

11. Knowledge of Pesticides Use on Cotton Fields among Cotton Pickers
a. Do you know when pesticide applied to the field? o Yes o No
b. Do you know the name of pesticide causing an ill effect? o Yes o No
c. Weather the health effects were of temporary in nature? o Yes o No
d. Did you carry picked cotton from field to 

farmhouse or near transport (owner)?
o Sometimes o Mostly o No

12. Who Perform the Job of Cotton Picking in your family
Total working family 
members :

Male : Female : Children :

Gender
(Male: M / 
Female: F / 
Children: C)

Age Average 
cotton-picking 
per day in kg

price per kg 
for cotton 
picking in 
Rs. 

On the 
basis of 
per day 
wages in 
Rs.

Total days in a 
season you have 
worked

Other 
compensation 
by the farmer

1.
2.
3.



85106

Annexure C:

4.
5.
6.
7.
8.

Schedule for Pesticides Dealer
12. Personal Details:
Name of the Dealer
Age Gender o Male o Female
Cast Religion
Educational status o Primary                o High school    o College o Illiterate
Marital status o Married o Unmarried o Divorced o Widow
Village Post office
Block Contact number

13. Experience in business:
o <5 year o 5-10 years o 10-15 years o >10 years

14. What are the product lines you are dealing in?
o Pesticides o Fertilizers  o Seeds o All of the above

15. Which company products you have sold and their turn over?
Company name Dealer’s Average turnover in Rs. (2018-

19) 
Percentage  

UPL  
Syngenta 
Dow agro 
Bayer  
Basf
Others  
Total  

16. What was the turnover during the last year? _________  
17. What do you think that farmers have information regarding the prices? o Yes o No

18. (a) What are the promotional activities does the pesticide companies take up?
o Jeep campaign             o Personal contacts o Farmers training                
o Field assistance           o Pestering and leaflets      o Other

(b) Are you satisfied with the Promotional activities?  o Yes o No
              If No, what is that you expect? _________  

(c)  What are the promotional strategies followed by you?
o Cried sales                      o Fieldwork o Issue of leaflets          
o Personal contact  o Gifts o Other

19. Which factors do you think would influence the Purchasing behaviour of the farmer?  
         Factors Low Moderate High 

i. Neighbours influence 
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ii. Brand image 
iii. Price 
iv. Credit terms 
v. Advice by you 

vi. Promotional activities 
vii. Salesforce 

viii. Good packaging

20. Who pays the price for you?
o Farmer himself o Artisan o Other (both)…………….

21. Is the price paid at the spot? o Yes o No
if no then o Before the harvesting o After the harvesting

22. What factors influence the sale of pesticides?
         Factors Low Moderate High 

i. Past records  
ii. Price 

iii. Product performance 
iv. Salesforce 
v. Trade credit 

vi. Promotional support by the company 
vii. Gift packages 

23. What is the right time for stocking of pesticides at the dealer? 
o 15 days before the 

season starts
o 30 days before the 

season starts
o 40 days before the 

season starts 
o Any others

24. What impact the sale of particular brand pesticides?
Product Price Performance Farmers 

acceptability 
Promotion 
activities 

Credit terms Timely 
availability 

Basf
Upl
Syngenta 
Bayer 
others 

25. Do you know the list of banned pesticides? o Yes o No
if yes then name of pesticides?
Banned chemicals Used / Not Which crops
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