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Abstract— The basic aim of application pesticide to enhanced 

crop productivity and reduction of pest borne diseases in 

agriculture areas. But when pesticide released into the 

environment they degrade and move through the hydrologic 

system to surface water and ground water which supports 

aquatic life and related food chain and is also used for 

drinking water, irrigation, recreation and many more purpose. 

According to data survey in Rajasthan wide range of issues 

associated with agrochemicals used to grow crops, vegetable 

and fruits because of increasing MRL values of pesticide 

residues. This paper highlights many of the cases where 

different pesticides have been detected exceeding their 

respective MRL values. Examples of problems associated 

with them they can cause diseases like cancer, kidney, 

endocrine disrupting, and acute poisoning. This shows how 

easily these harmful substances are available in the market. 

This review article on pesticide deals with the reports on 

pollution and toxicity cases throughout Rajasthan. 
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I. INTRODUCTION 

According to WHO “Pesticides are chemical compounds that 

are used to kill pests, including insects, rodents, fungi and 

unwanted plants (weeds). Pesticides are used in public health 

to kill vectors of disease, such as mosquitoes, and in 

agriculture, to kill pests that damage crops. By their nature, 

pesticides are potentially toxic to other organisms, including 

humans, and need to be used safely and disposed of 

properly”. Modern agriculture today is very much dependent 

on Pesticides. Production of crops on an economical scale is 

impossible without the use of pesticides. Among the 

agrochemicals, pesticides constitute an important component 

in the majority of the countries of the world. The positive 

aspect of using chemical products for plant protection 

(pesticides) in farming is the quantity increase and quality 

improvement of agricultural crops. It is important that 

pesticides and pollution are linked together and it is very 

hazardous to human and environment also. When pesticides 

are used, they do not always stay in the location where they 

are applied. They are mobile in the environment and often 

move through water, air and soil. The problem with pesticide 

mobility is that when they travel, the pesticides come in 

contact with other organisms and can cause harm. 

Indiscriminate use of pesticides leads to the presence of high 

amount of residues in food commodities. India is one of the 

largest agricultural pesticide consumers worldwide and is the 

second largest manufacturer of pesticides in Asia (Mathur 

1999). Unfortunately, India is one of the few remaining 

countries still producing and using some of the chlorinated 

pesticides such as DDT and lindane (Abhilash and Singh, 

2009; Vijgen et al., 2011). 

A. Types of Pesticide 

Pesticides may be classified in several ways. They may be 

classified according to the target pests they destroy, for 

example, insecticides, herbicide, rodenticide and others they 

may also be classified according to the chemical class they 

belong to for example organochlorines, organophosphates, 

carbamates, pyrethriods, nitrophenols, nicotinoides etc 

(David and Jeyaratnam 1996).  

1) Chemical Pesticides 

 Organophosphate pesticides - These are the chemical 

substances which are produced due to reaction between 

phosphoric acid and alcohols. This affects the nervous 

system by inhibiting the action of enzyme acetyl 

cholinesterase (AChE). 

 Carbamate - These are esters of carbamic acids. The 

mode of action is inhibiting acetyl cholinesterase similar 

to that of the organophosphates but the bond formed for 

inhibition is less durable and thus reversible.  

 Organochlorine pesticides- These are the derived from 

chlorinated hydrocarbons. These are endocrine 

disrupting agents who effect on the hormonal systems of 

the body; act as duplicates of the normal hormones and 

thus causing adverse health problems.  

 Pyrethroid pesticides- Pyrethroids are synthetic version 

of pyrethrin a natural insecticide. They have similar 

chemical structure and similar mode of action as of 

pyrethrin which is obtained from chrysanthemum. Few 

examples are- deltamethrin, cypermethrin, etc.  

2) Biopesticides  

 Microbial pesticides- This has microorganisms acting as 

pest controllers like bacteria, fungi or viruses. Each of it 

contains specific target. 

 Biochemical pesticides-They are naturally occurring, 

nontoxic pest controllers. These include pheromones, 

natural plant and insect regulators, enzymes, bio 

repellents or attractants. 

 Plant incorporated protectants (PIPs) - These substances 

are produced by plants naturally but the gene necessary 

for production of pesticide is introduced into the plant 

through genetic engineering. 

B. Production and usage of Pesticides 

The production of pesticides started in India in 1952 with the 

establishment of a plant for the production of BHC near 

Calcutta. (Mathur, 1999). Indian pesticide market is the 

twelfth largest in the world with a value of US $0.6 billion, 

which is 1.6% of the global market. The Indian pesticide 

industry has made remarkable progress having achieved the 

status of second largest basic pesticide manufacturers in Asia 

after Japan. Plant protection chemicals currently cover about 

30 percent of the total cultivated area in India (IIRD, 2001), 

In terms of value, Organophosphates dominate at 50% of total 
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insecticide use followed by Synthetic Pyrethroids (19%), 

Organochlorines (16%), Carbamates (4%) and Biopesticides 

(1%). Pesticides such as Monocrotophos, Endosulfan, 

Phorate, Chlorpyriphos, Methyl Parathion, Quinalphos, 

Mancozeb, Paraquat, Butachlor, Isoproturon and 

Phosphamidon are still in use in India. Most of these harmful 

chemicals are replaced by much safer ones in the developed 

countries. India is moving gradually into the production and 

use of high performance low volume products as the R&D 

activities of the research laboratories and the pesticide 

manufacturers are yielding good results.  

State 
Total pesticides consumed  

(in metric tonnes) 

Uttar Pradesh 39,948 

Punjab 29,235 

Haryana 21,908 

Maharashtra 16,480 

Rajasthan 15,239 

Gujarat 13,430 

Tamil Nadu 12,851 

All India 210,600 

Table 1: Top pesticide-consuming states in India during 

2005 to 2010 (as per official data of the Directorate of Plant 

Protection, Quarantine and Storage, Govt. of India) 

Source: http://ppqs.gov.in/PMD.htm#variousPest 

According to environment report card Rajasthan is 

among the worst performers in the country. A latest 

compendium of “Environment Statistics India 2012” released 

by the ministry of statistics and programme implementation 

(MOSPI) indicates that Rajasthan’s environment situation is 

appalling. The state has the fifth highest consumption for 

pesticides in the country. This despite Rajasthan’s 

contribution to agriculture being under 10% nationally. 

Moreover, agrarian states like Punjab and Haryana have 

witnessed a dip in usage of pesticides even as it goes up in 

Rajasthan. The report noted that the due to excess use of 

pesticides, organisms develop resistance and lead to major 

health issues. “The pesticides used in agriculture sometimes 

go into the food chain or in water bodies which may result 

and become health hazards, the report said.  The majorities of 

the organochlorine pesticides are very persistent in 

environmental media and generate severe adverse health 

impacts. 

C. Sources of Pesticide Contamination 

The main sources of introducing pesticide may be categorized 

into 2 groups 

 Intentional application for pest control. 

 Unintentional or accidental contamination. 

1) Intentional application for pest control: - pesticide enter 

the environment by direct application to crops, soil, 

forests, water sources, home and garden. 

2) Unintentional or accidental contamination: - There are 

many way which are responsible for the introduction of 

pesticides into the environment. 

Wastes from pesticide industries, food processing 

industry enter the immediate surrounding environment. 

Cohen and Pinkerton, reported on the analysis of rain water 

which contained pesticides, agricultural and urban land 

drainage is believed to represent the major indirect route by 

which pesticides enter waterways.  Pesticide absorption on 

sediments is considered to be the primary pathway by which 

pesticides move from land to water. Stream and ponds are 

contaminated due to careless dumping and cleaning of spray 

tanks. Milk and other products not suitable for human 

consumption because of excessive pesticide content must be 

taken off by fodder.  

D. Pesticide effect on Water 

Pesticides can reach surface water through runoff from 

treated plants and soil. Surface water and drinking water from 

many parts of Rajasthan has been reported with presence of 

pesticide residues. Wetlands suffer the maximum as the 

agricultural runoff finally finds its way into aquatic systems. 

According to a study in water of Keoladeo National Park, 

Bharatpur. The concentration of total BHC as well as DDT 

was more in 1990 than in 1989. Similarly in 1990, the 

residues of Aldrin were the maximum while its metabolite, 

dieldrin was below detection limit in all the samples. Of the 

three pesticides, the input of aldrin to the Park was the 

maximum. The present investigation shows explicitly that the 

Park harbours pesticide residues every year along with the 

water supply. It is to be noted that aldrin gets converted into 

dieldrin in the environment and is much more toxic than the 

parent compound (Murlidharan 2000).  A monitoring survey 

has conducted by Bakore et al.(2003) for the assessment of 

organochlorine pesticide contamination in wheat flour 

available commercially and drinking water from different 

sources from the Jaipur city. The entire Wheat samples and 

drinking water samples revealed that both the samples were 

contaminated with aldrin, para, para’- dichlorodiphenyl 

trichloro ethane (p, p’DDT), p, p’-dichlorodiphenyl trichloro 

ethylene (p, p’DDE), p, p’dichlorodiphenyl dichloro ethane 

(p, p’DDD), isomersof hexachloro cyclo hexane (α, β and γ 

HCH), heptachlor and heptachlor epoxide. The amount of 

pesticide detected in wheat flour was higher than the 

permissible limits prescribed by WHO/Food and Agriculture 

Organization (FAO).Concentration of organochlorine 

pesticides residues were found high as HCH, ppDDE, 

ppDDT, Aldrin and Heptachlor in lakes of Beawar 

(Rjasthan). The concentration of these pesticides became 

high in peak summer due to high temperature, low quantity 

of water. In rainy season, rains feed components of lake 

fluctuate with the changing concentration of pesticide 

(Sharma 2015). Similar work carried by Charan et al.(2008) 

for assessing inputs of Organo-chlorine (OC) pesticides for 

selected sites influenced by different activities. The study 

reveals that water of Anasagar is highly contaminated with 

these synthetic pesticides, The organo-chlorine pesticide 

residues detected were observed in higher concentration as 

Heptachlor, beta HCH, pp-DDD,pp-DDE,pp-DDT and 

Aldrin in the lake water. 

E. Impact through food commodities 

The global share of India, in vegetable production is about 

13.4%. Surveys carried out by institutions spread throughout 

the nation indicated that 50-70% of total vegetables are 

contaminated with pesticide residues (Karanth, 2002). 

Application of pesticides in vegetable crops was significantly 

increased favored by their high economic value. Vegetables 

currently received an average of 3-5 sprays per season. 

Yashmeen et al.(2013) discussed the banned pesticides 

residues in farmgate vegetables in Sri Ganganagar. The 

concentration of Aldrin and HCH pesticide were found in 

tomato above their respective maximum residue limits and 
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Endosulfan , DDT found below the established tolerances but 

continuous consumption of such vegetables can lead to their 

accumulation in the human body. Similar work carried by 

Dhas et al.(2010) over  Mustard crop sampled from 

agricultural field in Bikaner have revealed their 

contamination with Phosphamidon residues which persist till 

the 12th day after application are more than the prescribed 

limits and their consumption could be harmful for human. 

Vegetables have always been an essential component of the 

human diet.  According to a study result showed that the MRL 

values of some pesticides, especially, methyl parathion, 

monocrotophos cypermethrin and quinolphos were slightly 

exceeded in farmgate vegetables of central Aravalli region. 

Pesticides are known to be present in vegetables due to 

extensive use of corresponding pesticides in interfiled 

cultivation. Generally vegetable samples showed methyl 

parathion in excessive concentration, followed by 

monocrotophos (Charan et al.2010). The majority of 

vegetables in western Rajasthan are found contaminated with 

pesticides residue. The study was undertaken to find out the 

pesticides residues absorption in chilli of western Rajasthan. 

The mainstream of vegetables in the western Rajasthan was 

found contaminated with insect killer residues. Result 

showed that in some vegetables were found to be 

contaminated by organochlorine pesticides. Aldrin, Dieldrin 

and Endosulfan were found as residues in chilli. Highest 

contamination of Endosulfan was detected for chilli (Parihar 

2015). 

F. Assessment of Health Costs Related to Pesticide Use 

Today human and wildlife are constantly exposed to 

thousands of chemical residues, through air, food and water. 

Human may be poisoned or injured by pesticides. Pesticide 

poisoning is caused by pesticides that harm internal organs or 

other systems inside the body. Long term exposure to 

relatively small amount of organochlorine leads to the 

accumulation of these substances in human tissues.  Based on 

the obtained data from review on pesticide toxicity concluded 

that organochlorine pesticides induced abnormalities in 

reproductive system which may be as a result of  disturbance 

in the androgen-estrogen balance, as well as oxidative stress 

and impairment in testicular functions. It is assumed that their 

collective impact leads to a perceptible change in sex 

hormone balance and spermatogenesis arrest. Thus, 

application of organochlorine pesticides should be limited to 

a designed program with special care in handling to limit or 

minimize hazards to both wild life and humans (Sharma et al., 

2015).  Proper assessment of health hazards due to pesticide 

use in study area raises some difficulties as many minor 

poisoning cases are not reported to a doctor or there is no 

systematic monitoring of poisoning cases in these regions. It 

was observed that records on serious pesticide poisoning 

cases were available mostly intentional in a few Government 

hospitals, but such details were not even accessible from 

private hospitals as pesticide poisoning incidences are 

subjected for medico-legal cases. A prospective study was 

done in J.L.N. medical college, Ajmer during April 2015 to 

July 2015.  Total 50 patients were admitted in the emergency 

ward and diagnosed and labelled as Organophosphate 

Poisoning in case sheet during this period. Majority of cases 

were from rural background (66%), with the most cases 

belonging to age group 21 to 30 years (40%). The Mortality 

rate was 12%. Organophosphorus Poisoning has high 

incidence along with mortality in this region. The 

Organophosphorus compounds are easily approachable to 

general public. Today’s pattern of life leads to 

Organophosphorus compounds as a common poison to 

commit suicide. Accidental Exposure among the individuals 

handling and spraying insecticide in the field was common 

due to inadequate education and preventive measures. India 

is predominantly an agriculture based economy. In Indian 

scenario OP Poisoning is common in rural community as 

these compounds are like Over the Counter (OTC) Drugs 

which are available to people on affordable price (Bijawat et. 

al.2016). Similarly a study planned to assess the 

concentration of Organochlorine pesticed in the blood and 

milk of women from Anupgarh, Rajasthan. All the breast 

milk samples and blood samples were found to be 

contaminated with residues of HCH and its isomers, DDT and 

its metabolites, heptachlor and endosulfan. A possible cause 

for this difference may be that those living in rural areas are 

exposed to a pesticide polluted environment than those living 

in urban areas because agricultural fields are the main sites of 

application of pesticides. The levels of pesticide residues in 

both, blood and milk samples from lactating women in 

Anupgarh, Rajasthan are alarming and are in concurrence 

with the reports from other countries (Kumar et al. (2006). 

II. CONCLUSION 

A vast majority of the population in Rajasthan is engaged in 

agriculture and is therefore highly exposed to the pesticides 

used in agriculture. Exposure to pesticides both 

occupationally and environmentally causes a range of human 

health problems. Their extensive and non-regulated use and 

easy availability has caused a major threat for our 

environment as well as living ones. Mostly problems 

resulting from unregulated and uncontrolled usages are quite 

alarming. It can be attributed to fragmented land holdings, 

lower level of irrigation, dependence on monsoons, low 

awareness among farmers about the hazards of usage of 

pesticides etc.  Most of the farmers are illiterate and they are 

not able to understand and read the instructions mentioned on 

pesticide containers or in the literature supplied with them. 

They are even not aware of the harmful effects of the 

pesticides and do not properly dispose the used containers of 

the pesticides. There is limited information available on the 

total quantities of pesticides used in the agricultural sector in 

different districts. The research done so far is very limited, 

sporadic with many gaps either in the topic or the area 

covered. Little or no research was done to study 

environmental fate, trends in human and the environment. 

Some issues raised in this paper, though not exhaustive, 

indicate the scope for further research that is needed for the 

detailed analysis of pesticide use, externalities and policies in 

India. Alternate methods of pest control are needed if these 

damaging social and environmental impacts are to be 

reduced. Develop the awareness programme which covers all 

health and environmental impact of chemical and their 

judicious and safe use. Establishment of pesticides use 

surveillance and monitoring programme to obtain 

information on use conditions and their impact on the 

environment. 
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