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Abstract 
 
Pesticides have been used for crop protection and reduce risk of crop loss 

since 2000BC. For good production they are extensively used in agricultural 

field, and in the race of more output in fields and by making crops free of 

insects and unwanted plants the use of pesticides increases with time and 

now due to which results of the pesticides use shows adverse effects on the 

living beings and on the ecosystem is currently an important issue which 

requires continuous track as it effects everyone which comes in contact of it. 

Now, this review contains summarization of the scientific reports concerning 

the exposure of pesticides which leads to complex lifel ongun favourable 

results on the health of humans and on the surrounding, which on result 

specially affects people like farmers and areas near to fields or can say areas 

devoted to agriculture. Even though their indubitably power and efficiency, 

many of these compounds reveal dangerous and poisonous effects to the 

environment and on human health. 
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1 Introduction 

Pesticides are used to manage pests including weeds. I n addition 

they regulate insect growth, act as insect repellent or animal repellent and are 

also antimicrobial, fungicide[1], [2]. Nowadays pesticides and many other 

agrochemicals are used extensively in the field of agriculture system.  
 

 

 

Journal of Green Engineering, Vol. 10_10,8663-8674. 

© 2020Alpha Publishers. All rights reserved 



 
 

 

 

 

 
                      8664 Annu Rana et al 

 

Pesticides are efficacious in its work, very much targeted and cost-

effective tool for pest management and the process of its action is to destroy 

the target creature but also damage non-target organism which are having 

similar mechanism hence insecticides are more poisonous then herbicides 

etc. but all other pesticides also shows adverse effects to animals including 

humans. The WHO records about 3million cases of pesticides and around 

220000 deaths apparently in arising countries. The amount of pesticides and 

also its persistence time mostly decide the toxic effects of pesticides 

vulnerability. Some pesticides are very deadly to humans which leads to 

undesirable effects with only just a few drops of intake by mouth or by skin 

and some other pesticides which are less harmful they also may cause serious 

issues after long time disclosure. Very close association or exposure of 

pesticides may lead to very serious health issues such as Leukaemia, 

Parkinson‟s disease, Hodgkin‟s disease, Non-Hodgkin lymphoma, Burkitt 

lymphoma, Respiratory, Reproductive and Endocrine disorders. Similarly in 

some tests it has been observed in clinical and epidemiological reports where 

they show the close relation between pesticides exposure causing asthma and 

bronchial hyper-reactivity symptoms, inflammation and irritation can also be 

caused by herbicides in asthmatic condition by acute increase by making it 

worse. As nowadays inevitable use of pesticides makes people dependent on 

it for their agriculture practices and feels that they are very useful to them as 

they reduce their work and makes crops healthy grow, but as every new 

discovery brings its negative impact on the life pesticides also, they reduce 

the damage rate of crops by protecting it from unwanted insects and weeds 

and they pesticides are used everywhere even in small gardens of our houses, 

in public gardens or every place where we don‟t want unwanted plants and 

flies[3], [4]. Pesticides which are widely used especially in developing 

countries areOrganophosphates and their residues are found everywhere in 

agriculture products, foods & in environment samples, OPs get degraded 

normallyand metabolized into dialkyl phosphates (DAPs) in the organisms 

and environment. As it has been found in Urine as biomarkers for exposure 

of OPs of which diethyl phosphate (DEP) is a high-exposure metabolite. The 

use of pesticides is everywhere even within the house in pots, in indoor 

gardens, in yards takes pesticides too close towards the living ones and even 

new-borns also gets effected by lethal chemicals. A report finds out that a 

new mother breast milk gets contaminated due to occurrence of pesticides 

residues. Similarly, a study on children (8-15) reflects higher levels of 

organophosphate as similation. One more study on small children, living in 

areas where excess of pesticides was used like agritourist area and results 

shown presence of DNA breaks and oxidative damage to DNA bases. 

Premarket testing is done on animals even though current subjection of 

pesticides is correlated with risk to human‟s health.Currently many areas are 

reported, pesticides quantity present in public bibliography and on aquatic 

biota and results shown very high [5], [6]. We should UpToDate  

 



 
 

 

 

 

 
Pesticides Effects on Human and Ecosystem 8665  

 

toxicology data of pesticides which allows the health policy makers to judge 

the danger by pesticides use on the public health. Negligent use of pesticides 

and unintended cquaintances occurs to humans as well as on ecosystem 

makes them more dangerous as farmers are not well-aware about the effects 

of excess, misuse and mishandling. The WHO reported approx. 3 million 

annual cases due to its poisoning and around 220,000 deaths. Exposure of 

Agrochemicals may cause a severe asthma exacerbation by inflammation 

irritation endocrine disruption or immune or suppression. Some pesticides 

are highly toxic to humans which results in adverse effects with only a few 

drops in the mouth or on the skin, for example paraquat is highly toxic to 

humans only single random drop can be deadly and it has no antidote. 

Despite of their unquestionable benefits they are hazardous, and the 

prevention from pest infestation in public and private areas of cities and 

villages is to be done.According to WHO numerous pesticides have been 

documented as endocrine disruptor compounds, which devastating the 

physiological development and reproduction in organism or their off 

springs.Pesticides use plays integral part in agriculture production, the risk of 

this production makes farmers depends upon the pesticides so we should 

spread awareness regarding indirect effects of pesticides and moves towards 

the sustainable agriculture by making appropriate use of pesticides in 

agriculture to save environment and living beings from its adverse effect. 

Pesticide residues contaminate the quality of soil organisms like 

Eudriluseugeniae as excess triazophos and deltamethrin pesticides are 

present in it[7], [8]. 

 

2 Effects of Pesticides on Water and Soil 

Water is very precious for life. No one can survive without water on the 

planet Earth. The main part of water is marine water which is saline and 

cannot be directly used without processing. The only water left is fresh water 

or can say ground water which can be used for drinking purposes and can 

help in supporting the biotic communities such as fish. The percentage 

amount however is not enough to fulfill the needs of every human. Water 

pollution is defined as the unacceptable changes in physical and chemical 

properties which is not a good for the health for all living beings which are 

making use of it Environment Proction Agency (EPA)published one Article 

in 1990 according to which more than 50% of pollutants which are polluting 

the water steams and rivers are due to leaching and chemical mixture used in 

agriculture practices[9], [10].Toxic pollution is the result of herbicides, 

pesticides. In India mainly pesticides are used on the cotton crops (45%), 

wheat and paddy. The cycle pesticides follow is shortly illustrated in (figure 

1). 
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Figure1  Pesticide cycle (showing how pesticides comes into contact with the 

humans, water bodies, soil and how it affects the Humans). The pesticides used in 

specific areas remain 90% unused and get mixed with air, water and plants which 

affect living beings and the environment in several ways.  

Table 1 Persistence of pesticides in soil 
 

 
 

 

Currently water pollution is a major concern globally as it leads to many 

deadly diseases which cause around 14000 deaths every day in developing 

countries the condition is more critical as due lack of awareness and risk of 

good production makes people dependent on these deadly toxic pesticides. 

Normally pesticides are made in accordance with that when they come in  

 



 
 

 

 

 
Pesticides Effects on Human and Ecosystem 8667  

 

contact with the target pest they get affected and their body stops function 

properly, generally pesticides are not specific but their connection is made to 

the target pest which leads to action and due to their less specificity they can  

acts of similar species have same mechanism of living. Agriculture is the 

main reason which adds up toxins into water bodies. Generally, pesticides 

leache to the water bodies and around 60% of fertilizers are used directly in 

soil, polluted water contains large amounts of cyanobacteria and also 

phosphate rich which causes eutrophication. High amount of these deadly 

particles gets mixed with the fresh water bodies by raining or by irrigation or 

by flooding and even it can enter our food chain. Pesticides are having a high 

level of persistence and they are toxic to every living creature because now 

these are everywhere even fruits, vegetables are polluted by them which we 

daily intake. Water quality decreases due to excess pesticides use leads to 

two major impacts on health of humans, first is intake of food which is 

contaminated by pesticides like shellfish or fish, secondly consuming water 

which contains pesticides toxins. WHO (1993) has given guidelines 

regarding drinking water containing these 33 pesticides. (ADI) “acceptable 

daily intake” has been established by many health and environment 

protection agencies that reflects maximum pesticide intake on daily bases 

over a long time without any danger to the person‟s life. Table 1 shows 

Persistence of pesticides in soil 

 

 

3 Pesticides Types and Effects on Human 

           Insects or pests which destroy the crops by attacking them are 

controlled by pesticides. Crop protection has been done for centuries and 

many types of pesticides have been used as they lead to many serious 

negative effects to the environment. Many animals, aquatic organisms and 

birds are affected by these pesticides which are harmful for their survival. 

Pesticides are concerned for global stability and environment sustainability. 

Pesticides are described as chemicals used to protect crops from destroying 

from pest or insects, microorganism etc. by repelling them or mitigate. 

Pesticides are classified on the base of action, usage type and formulation. 

Illustrated in figure: 2 a-d. 

 
(a) 
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(b) 

 
(c ) 

 
(d) 

 
Figure 2 Pesticides are classified on the base of action, usage type and formulation. 

 
           Pesticides are made of two ingredient one is „active ingredient‟which 

combine with „other ingredient‟ and made the product to use, other 

ingredients contains many types of compounds some of them are confidential 

from business point of view and health issues may be caused by any of these 

two ingredients active or other. People come in contact with pesticides either 

directly or indirectly. In indirect contact people may drink water which 

contains pesticides chemicals, or breathe air dust which is exposed and main 

source of pesticides intake indirectly is by food resources as some of its part 

remains inside the food. And direct exposer normally occurs to farmers, 

people living near agriculture fields because these areas contain maximum 

concentration of pesticides in its surrounding. It is estimated that from a 

decade ago over 25 million agriculture workers experience accidently 

poisoning by pesticides each year. Figure 3 shows data that represents 

estimated usage of insecticides, fungicides and herbicides in India. Figure 4 

shows data that represents estimated usage of insecticides, herbicides, 

fungicides in world. 
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Figure 3  data represents estimated usage of insecticides, fungicides and herbicides 

in India 

 

 
Figure 4 data Represents estimated usage of insecticides, herbicides, fungicides in 

world. 

 
     Pesticides can cause many health if came in contact such as during 

pesticides handling skin contact, inhalation problem while breathing spray or 

dust, ingestion as pesticides are toxic in nature and if consumed may cause 

ingestion, mixing and handling of pesticides during application of pesticides 

in fields contains risks regarding farmers health[11]. Pesticides are highly 

toxic as experimental studies shown, rats are exposed to pesticides and it has 

been observed that there is fall of erythrocyte GR and pesticides to which 

they are exposed are organ chlorine, organophosphates and dithiocarbamates. 

 

4 Pesticides can Cause Cancer 

Sulfallate, Creosote, Lead Arsenate, Organochlorines (e.g., aldrin, DDT, 

dieldrin) are some pesticides which are during animal studies found to ne  
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carcinogenic and many of theseare still in use specially in developing 

countries. Formulation of pesticides contains carcinogenic solvents. Cancer 

probability cannot be supposed to establish any relationship regarding single 

pesticide, but many evidences are given to IARC that exposure of pesticides 

is related to human cancer. Organochlorine residues are present in women 

breast causing breast cancer.  Hence some cancer types are discussed below 

which are caused due to pesticides exposure. 

 

4.1 Non-Hodgkin’s Lymphoma   

(NHL) cancer which is mostly studied regarding pesticides exposure. 

Organophosphates, organochlorine, phenoxyacetic acid herbicides were 

linked with (NHL) found out by analytical epidemiological studies[12], [13].  

This Non-Hodgkin‟s Lymphoma is less observed in general population but 

farmers are suffering from it in excess  

 
4.2  Leukemia  

This cancer also occurs mainly in farmers. Chronic Lymphocytic 

Leukemia (CLL) is associated with the use of pesticides which mainly 

contains organophosphates, carbamates, and DDT. Hairy-Cell Leukemia 

(HCL) is very uncommon B-Lymphoid chronic Leukemia, few 

epidemiologic studies has investigated.  

 
4.3 Multiple Myeloma 

A common hematopoietic malignancy of plasma cells is Multiple 

Myeloma and is spreading in all parts of world. And it normally contains 

equal risk among mam and women. A cancer of plasma cell which are types 

of white blood cells in the bone marrow, in this cancer plasma cells becomes 

cancerous and multiplies. In this cancer bones, immune system, kidneys, red 

blood cell count will damage. 

 
4.4 Soft-Tissue Sarcoma   

It has been found out in many studies but not all that usage of Herbicides 

is linked with Soft-Tissue sarcoma. It is very rare type of cancer which 

begins in tissues that surround, connect and support other body structure. 

Blood vessels, fat, nerves, tendons, muscle all includes. More than 50 types 

exist of soft-Tissue Sarcoma. 

 
4.5 Prostate Cancer  

Organochlorine insecticide, DDT(OR=2.5 95% CI 1.4-4.2) , dicofol(OR=2.8, 

95% CI 1.5-5.0) exposure of these leads higher risk of Prostate cancer. Later 

on studies shows methyl bromide used as fumigant was correlated with  
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prostate cancer with higher level danger if life time exposed. A Pyrethroid 

insecticide, thiocarbamate herbicide and four organophosphates shows 

increased danger to prostate cancer with the family having family history of 

prostate cancer but not those who have no family history of prostate cancer. 

In this cancer, a small walnut-sized gland that produces seminal fluid that 

nourishes and transport sperm gets affected by cancer. 

 
4.6  Pancreatic Cancer 

      DDT and mutation of K-ras generally gets mutation in pancreatic cancer, 

even in some cases organochloride pesticides metabolites in tissue are 

considered, here cancer begins in that organ which is lying behind the lower 

side of the stomach, it release hormone which helps in digestion and 

regulates metabolism of sugars, symptoms of it are lack of appetite and 

weight loss. 

 
4.7  Lung Cancer 

Arsenical compounds exposure is correlated with lung cancer. Phenoxy 

herbicides and contaminants (dioxins and furans) relationship causes lung 

cancer. A new study explains that exposure at high levels of chlorpyrifos 

pesticides leads to lung cancer. 

 
4.8  Ovarian Cancer 

      Triazine herbicides, atrazine, simazine and cyanazine are most commonly 

used pesticides which may cause ovarian cancer, among these triazine 

herbicides is main source of this cancer in women. This is a cancer in women 

organs which produce eggs (ovaries). 

 

5   Neurotoxicity of Pesticides 

Adverse effects on the nervous system due to chemicals, physical or 

biological agents is called neurotoxicity, neurotoxicity can be caused by 

metals, natural toxins, solvents (toluene), drugs, pesticides. Nervous system 

is very sensitive to toxic chemicals, intrinsic characteristics depends upon 

aerobic metabolism. Neurotoxicants is divided into four types according to 

their action: those which inducing myelinopathie, those are affecting 

neurotransmission, those cause neuropathies, which targets the axon and can 

cause axonopathies. These chemicals leads to loss of neurons and such loss 

in irreversible (neuronopathy), the mechanism of action of these pesticides is 

by induction of oxidative stress, calcium overload, disruption of cytoskeleton 

or by damaging mitochondria. 
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6  Neurotoxicity of Insecticides  

Insecticides are used to control insect pest. Currently we are mostly using 

chemical insecticides which are neurotoxicants and poison the nervous 

system of the organism. The sites which are targeted are also present in 

mammals hence insecticides are the most not-specific selective according to 

target of toxicity and humans or can mammals are very sensitive towards  

their toxicity. There are many types of insecticides such as organochlorine 

compounds (DDT), pyrethroids, organophosphates, carbamates, and they 

have high environment persistence. 

 

7 Neurotoxicity of Herbicides and Fungicides 

Herbicides are used to kill unwanted plants and their mechanism of 

action involve biological pathways which is unique for plants. They are less 

toxic then insecticides. Chlorophenoxy herbicide 2,4-

D(dichlorophenoxyacetic acid) mainly shows neurological effects. 

Fungicides consist of number of compounds with different structure which 

are used to protect the crop from fungi and molds etc. Many fungicides are 

carcinogenic (e.g. captan) and regarding the toxicity of fungicides are some 

metals which are currently not in use and the dithiocarbamates, many 

inorganic or organic compounds are used as fungicides. Methylmercury 

which is a organic mercury compound was used as fungicide in past to 

protect seed-borne disease in cereals and grains, due to their higher rate of 

neurotoxicity they are banned.  

 

8 Conclusion 

The brief overview reflects that for better production and to overcome 

risk factor of good production makes society blind starts insensitive use of 

pesticides, as pesticides are used to control pests, weeds and disease in crops 

as well as in humans and animals butits unregulated use is the negative part 

which cannot be neglected as they cause serious health hazards and toxic to 

living system, Pesticides should be made only on target species and not on 

non-targeted one like humans, animals and aquatic life because they also 

effect the non-target species, environment pollution due to pesticides is a 

major risk currently as these pesticides travel through every contacting 

material including water bodies, soil, air etc. and travels inside the living 

beings giving rise to major consequences. We should test humans to detect 

the pesticides residue so that we can preserve our lives specially farm 

workers, many alternatives can be opted to make fast and less expensive 

testing some of them now a days are biosensors esterase based. Water bodies 

are having high levels of pesticides so it should be treated before use 

drinking purpose and time to time the quantity of pesticides should be  
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checked in the water bodies as water is also consumed by animals which are 

unaware of pest pollutants. This planet is not only made for humans but for 

every living creature so humans should sustainably use the resources and 

control human nature of greed and most important we should maintain 

population as resources are limited and the everyone has to satisfy its need 

from it, increasing production by using chemicals to fulfil the need of 

individual we are creating our health life in danger. So there is need of 

sustainable agriculture where good production is not the aim but good yield  

by less use of fertilizers and pesticides keeping environment save and natural 

for everyone.     
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