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Abstract:  Pesticides have been used since ancient times to protect plants from insect, fungus attacks and unwanted weed 

population in farmlands. Since the pesticides used were of organic nature, they had no side effects on humans and environment.  

With the growing industrial and chemical research, new classes of pesticides came in the market. The increasing food security 

concern for a growing population lead to overuse of these toxic agrochemicals. 

These synthetic chemicals are beneficial on one hand but on the other hand contaminate soil and water. Besides being an 

environmental hazard, exposure to pesticides have serious health concerns for humans as they are known to cause cancers, birth 

defects, reproductive harm, immunotoxicity, neurological and developmental toxicity, and disruption of the endocrine system. 

If the use of pesticides has been a boon by providing enhanced economic potential in terms of increased production of food and 

amelioration of vector-borne diseases, then the disadvantages associated with it have proved to be a curse as they pose a potential 

risk to humans and other life forms and unwanted side effects to the environment. 

Pesticides can prevent large crop losses and communicable diseases and will therefore continue to play a vital role in agriculture 

for food security and vector control of the farm produce. Their use cannot be completely stopped. 

Many regulations have been enforced in recent years regarding their selective and judicious use both on Indian and global scale. 

 

Index Terms - Pesticides, Agrochemicals, Immunotoxicity, Neurological toxicity, Endocrine disruptors, Food safety 

regulations. 

 

Introduction 

 

Pesticides are agrochemicals used to protect plants and humans from various diseases. They are used to remove unwanted plants, 

rodents, fungi, and other insects which normally damages our food crops. They play a significant role in food security by protecting 

and increasing yields and the number of times per year a crop can be grown on the same land. This is particularly important in 

countries that face food shortages.Since ancient times humans have utilized elemental sulphur dust, poisonous plants, smoke from 

burning cow dung, chaffs, straw against mildew and blights as well as against insects in driving them away from farmlands [1]. 

Several inorganic chemicals such as copper sulphate and lime, sodium chlorate and sulphuric acid were also extensively used [2]. 

Pyrethrum, which is derived from the dried flowers of Chrysanthemum cinerariaefolium “Pyrethrum daisies”, has been used as an 

insecticide for over 2000 years [3]. Toxic compounds of lead, and arsenic have been used to repel insects. Tar was coated on trunks 

of trees to keep away the crawling insects. Predatory ants were used in citrus yards for controlling destructive insects. Nicotine 

sulphate extracted from tobacco leaves was used to control aphids [4]. These compounds, derived from natural sources, were less 

harmful to the environment and considered a boon for crop growers. With the advancement of research in the chemical field, many 

pesticides have been synthesized in the last century. DDT, Pyrethrin, triazine and other nitrogen-based compounds, carboxylic acids 

such as 2,4-dichlorophenoxyacetic acid, glyphosate were produced on large scale and put to use in fields. Chlorinated hydrocarbons 

and organophosphates also came into widespread use as pesticides [5]. 

Massive industrial research, commercialization resulted in development of multiple classes and families of pesticides, which were 

effective in protecting crops as well as humans from vector-borne diseases, such as malaria, dengue fever,zika, west nile, lyme, and 

chikungunya to name a few. 

In recent years, the disadvantages of the heavy dependence on pesticides have surfaced. Development of pesticide resistance, 

environmental and human health concerns became significant challenge to pesticide use [6]. 
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I. CLASSIFICATION OF PESTICIDES 

Broadly, pesticides can be classified under four heads on the basis of  

1.Mode of action 

2.Chemical structure 

3.Toxicity and 

4.Target organism. 

 

On the basis of mode of action pesticides have been classified as:  

(l) Physical poisons,  

(2) Protoplasmic poisons,  

(3) Respiratory poisons,  

(4) Nerve poisons, and  

(5) Poisons of a more general nature [7]. 

Many insecticides act upon the insect's nervous system while others act as growth regulators or endotoxins. Most act on neurons by 

causing a sodium/potassium imbalance preventing normal transmission of nerve impulses [8]. 

Based on chemical composition, pesticides are classified into four main groups namely, organochlorines, organophosphorus, 

carbamates and pyrethrin and pyrethroids. The chemical-based classification of pesticides is rather complex. In general, modern 

pesticides are organic chemicals [9]. 

Grouped by the pest types they kill; for example, Insecticides kill Insects. Herbicides eradicate unwanted plants. Rodenticides kill 

Rodents (rats & mice), pesticides can be grouped as: 

 

Insecticide,  

Herbicides,  

Rodenticides  

Fungicides [10]. 

Acute toxicity makes it possible to classify pesticides into five classes: class I - highly toxic, class II - toxic, class III - moderately 

toxic, class IV - slightly toxic, class V - virtually non-toxic [11]. 

 

Apart from this, based on the chemical class and the way they function and their toxicity level, pesticides can be grouped in two 

forms: organic that contains carbon and inorganic that contains minerals/ chemicals. 

The pesticides produced from natural available sources are grouped under organic pesticides. However, they are also no less harmful 

than the chemical pesticides prepared via synthetic procedures. [12].  

II. BENEFICIAL EFFECTS OF PESTICIDES 

Pesticides become an immense source of relief to a farmer when they are used to protect the crop from getting infected from 

certain insects or fungal infections. Pesticides are also used for the control of invasive species and noxious weeds. 

Use of pesticides makes the crop grow better and increase their yield. Since the losses are minimum when pesticides are used 

the farmer is able to grow more even from a small piece of land. The use of pesticides keeps the cost of food affordable due to less 

losses and other related reasons [13]. They keep the plant healthy and have positive environmental effects by maintaining good 

greenery cover and conserving resources [14]. 

Pesticides have removed hand weeding hardship and just by doing a spray, it is possible to control unwanted weeds which 

increase the growth of the crops. 

In addition to saving crops and livestock, pesticides have also had direct benefits to human health by preventing disease 

outbreaks through the control of rodent and insect populations. They help reduce waterborne and insect transmitted diseases [15]. 

Insecticides are often the only practical way to control the insects that spread deadly diseases such as malaria. Insecticides 

protect buildings and other wooden structures from damage by termites and woodboring insects. 

III. HARMFUL EFFECTS OF PESTICIDES 

Pesticides are there to help farmers in all the possible ways of making the growth of the farms substantially. But it has been 

found that pesticides are disrupting the balance of an ecosystem as it is killing those organisms also which are not harmful to the 

crops thus leading to natural imbalance of the ecosystem. 

Excessive and improper pesticide usage results in contamination and deterioration of soil and aquatic ecosystems and disturbs 

ecological equilibrium [16]. Pesticides can contaminate soil, water, turf, and other vegetation. 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. 

A large number of transformation products from a wide range of pesticides have been identified in soil. Pesticides kill the 

beneficial microorganisms present in soil [17]. Groundwater pollution due to pesticides is a worldwide problem [18]. Pesticides 

affect groundwater by a process known as leeching. Once ground water is polluted with toxic chemicals, it may take many years 

for the contamination to dissipate or be cleaned up [19]. 

Once soil and water are contaminated it is harmful not only to humans but to other life forms too [20]. 

In humans, exposure to pesticides results in myriad of health problems related to cancer and poisoning deaths worldwide every 

year [21]. 

On the basis of exposure to human beings, the pesticides can be classified in two broad categories- Occupational Exposure and 

non-occupational Exposure. 

Occupational exposure is for those humans who are working in these pesticide factories and indulging in transporting and 

handling as well as the farmer who is using it in his field.  Their occupational status forces them to be exposed to pesticides. and 

the magnitude of toxicity risk is highest for this category. Exposure for a short period of time results in stinging eyes, rashes, blisters, 

blindness, nausea, dizziness, diarrhea, and death. Chronic (Long-term) health effects include cancer and other tumors; brain and 
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nervous system damage; birth defects; infertility and other reproductive problems; damage to the liver, kidneys, lungs and other 

body organs [22]. 

Chronic effects may not appear for weeks, months or even years after exposure, making it difficult to link health impacts to 

pesticides. 

Pesticides have been implicated in human studies of lymphoma and cancers of the brain, breasts, prostate, testes, and ovaries. 

After much research it has been established, that high exposure to pesticides can cause leukaemia in occupational groups in rural 

areas. It is reported that 650 pesticides out of 850 used throughout the world results in malfunctioning of the endocrine system 

resulting in tumors and increasing risk of breast cancer. 

Prostate cancer is one of the most common cancers in men and accounts for 7% of all types of cancers. It is due to hormonal 

disturbing pesticides [23]. 

Overuse of pesticides and over accumulation in the body has the most harmful effect on human reproductive system resulting 

in a decrease in testosterone production levels. For sperm maturation, a high level of testosterone is required in the body. Due to 

this malfunction, the fertility level of human beings is reduced resulting in various problems associated with lower semen quality 

[24]. 

Reproductive harm from pesticides includes birth defects, still birth, spontaneous abortion, sterility, and infertility [25]. Non 

occupational Exposure normally happens through contaminated foods, overexposure food items, inhalation of droplets and through 

air during spray. Through the blood stream the pesticides spread into the human body and are accumulated in human fat tissues, 

breast milk and blood placenta [26].  

The risk in the human body, exposed to pesticides, depends on the toxicity and duration of exposure. Toxicity of pesticide is 

measured in a parameter called Lethal Dose. Lethal dose “LD 50” is measured as a ratio of pesticides weight in milligram over the 

weight of body in kgs and it is intended to kill 50% of the targeted pest in a period of 24 hours to seven days [27]. 

Molecules of pesticides are very small and lyophilic in nature; they can enter the body and can reach the brain through blood 

that damages neurons and micro vessels of the brain. 

Acute poisoning to over exposure of pesticide has been observed in rural agriculture areas and it has been seen that the school 

children are having lower IQ level than expected of their age [28].  

Pesticides pass through food chain and accumulate in non-target living organisms' tissues and results in bioaccumulation and 

biomagnification [29].  

The quantity of traces found in food substances, agriculture commodities and animal feeds are results of using pesticides in 

farming activities [30]. 

Pesticide used during preservation and processing of food items, results in accumulation of these chemical compounds as 

residues in them. Furthermore, washing and peeling cannot completely remove the residues [31]. 

These residues can build up to high levels through bioaccumulation and magnification within the food chain [32]. 

Highly Hazardous Pesticides (HHPs) are types of pesticides that can cause permanent acute and chronic toxic effects to health 

and to the environment [33]. 

They threaten a range of human rights including the right to health, clean water and a dignified life. 

As pesticides are intrinsically toxic and deliberately spread in the environment, their production, distribution, and usage require 

strict regulation and control. Regular monitoring of residues in food and environment is also required. 

 

 

IV. Global and Indian regulations regarding use of pesticides 

  

A large proportion of pesticides classified as ‘extremely hazardous, most of which are banned in the European Union, are still 

marketed elsewhere in the world, particularly in Africa. Pesticide Action Network (PAN), a global networking agency has been 

working since 1982 to control pesticide use [34]. 

The European Union’s safety threshold requires that industries must mention that substances to be used as pesticides do not have 

any harmful effect on human or animal health or any unacceptable effects on the environment [35]. 

But in the United States, the EPA only requires the pesticide industry to demonstrate that it's products will not generally cause 

unreasonable adverse effects on the environment while also “taking into account the economic, social, and environmental costs and 

benefits of the use of any pesticide.” 

The Food and Agriculture Organization of the United Nations (FAO) Council, in 2006, recommended a progressive ban on highly 

hazardous pesticides (HHPs). The FAO, UN Environment Programme (UNEP) and World Health Organization (WHO) started to 

develop a Global Action Plan on HHPs; however, there is little progress on this plan for the international community to eliminate 

HHPs and phase-in alternatives. 

International institutions like UNEP, FAO and SAICM have acknowledged that global action is needed to tackle the health and 

environmental problems caused by HHPs. The 'Bans List' shows that although some countries have made a good start, many 

countries have a long way to go. There is a need for strong political will to implement a clear phase-out strategy with the goal to 

ban HHPs in agriculture by 2030 [36]. 

The FAO/WHO code of conduct on Pesticides Management (2014) calls for actions to address HHPs. WHO and FAO have jointly 

developed an International Code of Conduct on Pesticide Management, it guides government regulators, the private sector, civil 

society, and other stakeholders on best practices in managing pesticides throughout their lifecycle – from production to disposal 

[37]. 

IV. CONCLUSION 

Pesticides are used across the globe. farmers utilize them to help control the thousands of weed species, harmful insects, and 

plant diseases that can afflict crops. Without the use of pesticides, overall food production would decline. Tremendous benefits 

have been derived from their use by increasing harvestable produce as well as preventing human life against several diseases. Their 

use has become inevitable. But at the same time it should be ensured that the food elements which are being used for our cooking 

should be free from pesticide; they should not be infused with pesticide chemicals recently used in the field. It should be ensure that 

the pesticide use should be limited to the required quantity. 
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Pesticides of chemical nature should be avoided. Eco friendly pesticides prepared from natural bio elements need to be 

propagated. 

Research into the basic biology of pests may identify new vulnerabilities and produce new pesticides; it may also yield pesticides 

with better financial and environmental characteristics than those presently used. Plant-derived pesticides or have been developing 

quickly. These include the pyrethroids, rotenoids, nicotinoids, and a fourth group that includes strychnine and scilliroside. The 

development of a new class of fungicides called paldoxins was announced. These work by taking advantage of natural defense 

chemicals released by plants called phytoalexins, which fungi then detoxify using enzymes. The paldoxins inhibit the fungi's 

detoxification enzymes. They are believed to be safer and greener [38]. 

The importance of education and training of workers involved with any type of activity related to pesticides, should act as a 

major vehicle to ensure safe use of pesticides [39]. It’s time to phase out Highly Hazardous Pesticides and hold the pesticide industry 

to a higher standard. It is the need of the hour to have cleaner and safer practices for agriculture works. 
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