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ABSTRACT: Fish can be directly or indirectly impacted by pesticides. Some long-term exposures cause abnormalities
or mutations in developing fish larvae, while acute exposure can cause immediate fish die-offs. The liver, kidney, brain
and gills of exposed fish are extremely vulnerable to chemical exposure. Linking pesticides to be the cause of harm to
fish can be difficult because they are highly mobile animals, and the effects may not show until much later in life.

A 2015 study showed that when fish larvae are exposed to pesticides through water contamination from runoff,
they can develop swimming abnormalities as they grow, making them an easy target for prey and impacting their
survival rate.

In 2012, thousands of fish were found dead in Prince Edward Island, Canada, due to pesticide runoff from
nearby agricultural fields after heavy rain. In 2013, dozens more dead fish washed ashore, again after heavy rains and
possible pesticide exposure.

In 2012, the National Marine Fisheries Service (NMFS) drafted a biological opinion to the Environmental
Protection Agency (EPA) concluding that three herbicides (oryzalin, pendimethalin, and trifluralin) pose a direct threat to
approximately 50% of endangered Pacific salmon and Puget Sound steelhead species, and adversely impact their habitat.

Fish species are also sensitive to endocrine disruptors. In 2005, researchers in British Columbia,
Canada, demonstrated that biological changes induced by sublethal exposure to pesticides include inhibition of important
enzymes and growth delay.

KEYWORDS: fish, toxicology, aquatic, animals, pesticides, chemical, abnormalities, endangered, growth delay
I.INTRODUCTION

Fisheries are valuable resources that are enjoyed by millions of Americans. Fish provide food services for humans and
other wildlife. They also provide benefits for citizens through direct financial gain or recreational enjoyment. For
example, the seafood industry provides jobs for commercial fishers and retailers, while the other aquatic areas provide
the opportunity for recreational activities such as sport fishing. [1,2]

One estimate for the economic cost of the impacts of pesticides on fish uses information provided by EPA’s fining of
Coors Beer for river pollution ($10 per fish). With this information, it is assumed that the economic value of fish killed
by pesticides each year is estimated to be $10-25 million. This is most likely a vast underestimate, as fish kills due to
pesticides are hard to trace (see David Pimentel’s 2005 study for more information). A separate study has estimated that
the entire value of recreational fishing is worth $27.9 billion annually. From this estimate, one can assume that as fish
kills due to pesticides increase, there will be less available fish for recreational fishing. As the supply decreases, the cost
will increase, leading to increased spending by citizens who partake in this activity.[3,4]

In 2008, more than 13 organizations filed a legal petition demanding that EPA regulate novel nanomaterial pesticides.
EPA remained silent, prompting Beyond Pesticides and other organizations to sue the EPA in 2014. Silver nanoparticles
are often impregnated into a wide variety of consumer products. These nanoparticles are released when washed, where
they exit down the drain and enter into the environment. These products have been found to be toxic and potentially
lethal to fish. In early 2015, the EPA finally responded [5,6]and agreed to regulate these novel nanomaterials as
pesticides. In 2010, Earthjustice, representing the Pacific Coast Federation of Fishermen’s Associations, the Northwest
Coalition for Alternatives to Pesticides, and Defenders of Wildlife, filed litigation that called for EPA adoption of
reasonable fish protections from insecticides.[7,8] Following the Lawsuit, EPA restored stream buffers to protect salmon
from pesticides. The buffers apply to salmon habitat throughout California, Oregon, and Washington to prohibit aerial
spraying of broad-spectrum pesticides diazinon, chlorpyrifos, malathion, carbaryl, and methomyl within 300 feet of
salmon habitat and prohibit ground-based applications within 60 feet.[9,10]
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In the last few decades, rapid human population growth with its concomitant astronomical increase in urbanisation,
industrialisation and technology has had its toll on natural resources of the world. Climate change, acid rain, nutrient
enrichment of aquatic environments, pollution by pesticides, metals, and synthesised toxic substances on local, regional
and global scales are the result of such anthropogenic disturbances. Recent events, as witnessed the world over such as
large scale mortality of wildlife (e.g. sea mammals, birds), increasing menace to human health (e.g. cancerous cells,
chronic respiratory disease, damage to organs such as brain, lung, heart, liver, kidneys) and algal bloom in many water
bodies are all effects of the anthropogenic perturbations of the biosphere. The biosphere is part of the earth that supports
life. It comprises of the lithosphere, hydrosphere and atmosphere. [11,12]The hydrosphere is the total mass of water on
planet Earth, which includes oceans, lakes, streams, groundwaters and glaciers. Saline water account for 97.5 % while
freshwater accounts for 2.5 %. The bulk of freshwater, 68.7 %, is stored in ice and permanent snow cover, while 29.9 %
exists as groundwater. Only 0.26 % is found in lakes, river systems and reservoirs [1]. However, among all the
components of hydrosphere, freshwater ecosystems are the most vulnerable to pollution due to anthropogenic stresses [2-
3]. Agricultural, industrial and domestic activities are the major sources of this pollution [4]. These activities use more
than one-third of the Earth’s accessible freshwater resources and have contaminated water with numerous synthetic and
geogenic compounds [4]. For instance, about 300 billion kilograms of synthetic compounds used in industrial, consumer
and agricultural products find their way into natural freshwater systems every year [5]. Ten percent of the globally
accessible runoff is used, generating a stream of wastewater, which flows or seeps into groundwater, rivers, lakes, or the
oceans [5].

| Volume 6, Issue 6, June 2023 |

The use of agrochemicals is necessary to control pests and increase yields in order to produce adequate food for the
global population, estimated at 6.8 billion in 2009 [5], and recently reported to have reached 7 billion [6].
Underdeveloped countries, where 1.02 billion people (15 %) are undernourished and 1.3 billion people (19 %) live on an
inadequate diet [5], need an adequate food supply. However, the agricultural sector’s annual application of over 140
billion kilograms of fertilizers and large amounts of pesticides creates massive sources of diffuse pollution of freshwater
systems [4]. The presence of these toxic chemicals in both aquatic and terrestrial ecosystems has become an important
issue globally. Growing research-based evidence shows that pesticides, metals and many industrial chemicals interfere
with the health and normal functioning of the endocrine systems of a wide range of organisms, including humans [7-9]. It
is believed that effects of these chemicals on the normal functioning of the endocrine system are responsible for a number
of developmental anomalies in a wide range of species, from invertebrates to higher mammals [10-13].

Before herbicide products are registered for use, the registration authorities require experimental information on their
toxicology, biology, chemistry, and biochemical degradation in addition to their effect on air and water quality, soil
microorganisms, and wildlife. [13,14]Although commercial herbicide products contain several different ingredients,
toxicity tests are usually conducted only on the active ingredient, which is the component of the product believed to
actually affect the target organism [20]. The criteria for assessing the possible effects of herbicides on the safety of
humans, animals and the environment are the herbicide’s toxicity[15,16] (including carcinogenicity, mutagenicity,
endocrine disruption, reproduction and developmental abnormalities), biomagnification, and persistence in the
environment ([20].

Given the scarcity of water resources in South Africa, aquatic herbicides are of special interest. The potential of an
aquatic herbicide to adversely affect aquatic organisms depends on its inherent toxicity to the specific organism and the
organism'’s exposure to the compound in terms of concentration and duration [21]. The inherent toxicity of the pesticide,
which is due to its mode of action, is a specific relationship between the organism and the chemical, whereas factors such
as application rates and techniques, chemical and physical properties of the pesticide, and environmental conditions at the
time of application can make exposures highly variable.[17,18]

Herbicides now lead all other pesticide groups in terms of amount produced, total acreage treated, and total value from
sale. Over the past decades, public awareness of the worldwide increase in the use of herbicides and their adverse effects
on aquatic ecosystems has been growing [22]. Herbicides may reach water bodies directly by overhead spray of aquatic
weeds, or indirectly through processes such as agricultural runoff, spray drift and leaching. Potential problems associated
with herbicide-use include injury to non-target vegetation, injury to crops, residue in soil or water, toxicity to non-target
organisms, [19,20]and concerns for human health and safety [20]. Herbicides can decrease environmental water quality
and ecosystem functioning by reducing species diversity, changing community structure, modifying food chains, altering
patterns of energy flow and nutrient recycling, and reducing resilience of ecosystems, among others [22].
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11.DISCUSSION

Glyphosate-based herbicides are used globally to control both aquatic and terrestrial weeds. In recent years, its use has
increased tremendously and is likely to impact on non-target organisms in the environment.[21,22] Even though it is
generally regarded as having a low potential for contaminating surface waters due to its perceived rapid dissipation and
strong adsorption to soils and sediments, it has been detected in surface waters long after being used to kill aquatic weeds
[34]. In fact, its mode of action was designed to affect only plants [29], but various studies in recent years have reported
adverse impact on non-target animals [23, 33, 35]. These impacts could be lethal or sublethal. Lethal effects are mainly
mortality and immobility endpoint measures. However, there are several endpoint measures that can be used to assess
sublethal effects. At the ‘physical’ level, measures of survival, growth, morphological changes, and behavioural changes
exposed animals are used as endpoint indicators. Measures of reproductive performance that are often used to
assess[23,24] sublethal response include sexual maturity, time to first brood release, time required for egg development,
fecundity, gonad histopathology, and alterations in reproductive characteristics. Biochemical measures used as possible
endpoints to assess exposed animals include metabolic disruption, steroid metabolism, vitellogenin induction, lipid
peroxidation, acetylcholinesterase activity,[25,26] cytochrome P450enzymes and blood glucose levels. The effects of
rapid human population growth on aquatic ecosystems have been discussed. These effects are seen in such phenomena as
climate change, nutrient enrichment of aquatic environments, and pollution by all types of chemicals including pesticides
on local, regional and global scales. These anthropogenic disturbances adversely impact the normal functioning of
organisms and are responsible for a number of developmental anomalies in a wide range of species; from invertebrates to
higher mammals. It is expected that the use of pesticides, especially herbicides, [27,28]will continue to increase and
eventually becoming environmental hazard to non-target organisms at different biological scale levels unless proactive
measures are taken. The case study, i.e. lethal and sublethal exposures of C. nilotica to varying environmentally relevant
concentrations of Roundup®, showed that C. nilotica can be used as early detection system to assess glyphosate-based
herbicides pollution effects on aquatic ecosystems.[29,30]

Pesticides are one of the major pollutants that degrade water quality. Any substance or mixture of substances proposed
for avoiding, killing, fighting or weaken any pest or weed is a pesticide. The pest can be unwanted plants, destructive
insect, nematods, mammals, birds, fishes, microorganisms. These pests create competition for humans for foodstuff and
harm resources, or increase diseases or cause irritation. Insecticides, herbicides, fungicides and rodenticides are generally
used as pesticides. The other less well-known pesticides includes growth regulators, plant defoliants, surface
disinfectants etc. Mostly, pesticides are used in health management and crop fields. They are helpful in health protection
of people as they destroy harmful pests like mosquitoes and also prevent agriculture land from diseases [3].

During last 40-50 years, the application of pesticides has raised rapidly. With increased use, concern about harmful
effects on other organisms and humans has also increased [4]. The harmful effects of pesticide are the reason for fish
kills, health problems in humans, and reproductive failure in birds. It has been concluded that the amount of pesticide
which actually reaches to targeted pest is less than 0.1% and the rest get into the environment gradually and contaminates
air, water and soil.[31,32]

At the present time, water pollution by pesticides is a critical issue, especially in range of extensive agriculture where
leaching of these harmful chemicals in water systems cause toxic effects on aquatic, animal and human health.
[33,34]There is a need of concern for Groundwater and surface water contamination as pesticides can make their
approach to drinking water. Currently, various pesticides of different chemical composition are applied to agricultural
land in whole world [5]. The toxic substance may runoff into streams, rivers or water bodies and results in water
pollution. It is indicated in researches that irrelevant use of fertilizers pollute the water through leaching of nitrate from
pesticides and nitrogenous fertilizers. It may also cause death of aquatic animals [6]. Although pesticides are used for
beneficiary work, they have some limitations also. According to the Stockholm Convention on persistent Organic
Pollutants, 10 of 12 most harmful and persistent organic chemical are pesticides [7].

There is a need for understanding of processes which cause harm to water resources to conserve hygienic quality of
water.[35,36] Though, the use of pesticides and fertilizers are in our hand, we can prevent water quality by using them
properly. It is necessary to have knowledge about pesticide’s nature for an easy understanding of the risks associated
with them [8]. The presence of constant toxic chemicals in the environment raised a serious global concern as they have
adverse effects on aquatic life, wildlife and human beings. So, we have to state the harmful effects of pesticides [9].
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There are more than 500 different types of pesticides that are used in our environment. In the past few years the use of
pesticides has increased as they enhanced the quality of food and crops.

Though, because of their high use, the concern about their dangerous effects on non-targetting organisms has also been
increasing. Humans, birds and fishes indicated the effect of non-target pesticide poisoning. Some pesticides can persist in
environment for long time, for example, organochlorine insecticides are still recorded in surface waters 30 years after
their use and had been excluded [15]. They cause adverse effects on health as they collect in the tissues of organisms.
Their formation as bioactive molecules to eliminate fungal, vegetal and animal species indicates that they can be harmful.
Once these pesticides are applied to the crop fields, they can find different ways to reach aquatic systems depend on their
water solubility and polarity. In surface waters, mostly pollutant enters from crop fields by runoff from irrigation or after
precipitation [16]. In lakes, pesticide changes clean water into turbid water. As mentioned above, both point and non-
point sources of pollution from pesticides are generally anthropogenic. So it is estimated that in surface water the toxic
effects of these chemicals are caused due to anthropogenic activities that occur there. The distance between point or
diffuse sources and water bodies is also relevant to the concentration of these chemicals in water bodies [17]. Pesticide
persistence in the ecosystem is characterized by a number of phenomenons occurring in different environmental
chambers, such as plant, surface and groundwater, air and soil [18]. The uncontrolled and improper use of pesticides has
become a typical cause of pollution. Though pesticides are directly sprayed to plants and soils, the amount of pesticide
reached to target is less than 1%. An unintended delivery of pesticides because of spills, waste dumps, leaking pipes, and
groundwater may cause them to live long in the environment. It is necessary to correctly evaluate the condition of
contamination in water, soil and air for better management of pesticides [19].

Pesticides and water pollution

Pesticide residue in water is a major concern as they create harmful effects in living organisms. Pesticides can enter into
water systems by several pathways like agriculture runoff, spillage, drifts, industrial effluents, washing of spray
equipment, aerial sprays and transport from soils treated with pesticide. The most common movement of pesticides from
land to water is by runoff or drainage [20]. The high concentration of pollutants could found in river and groundwater
than lakes because the detected concentrations of most pesticides follow a seasonal variation, with highest values
occurring during the post spring and summer period followed by a decrease during winter [21-25]. Runoff from crop
field is the most common way by which pesticides can enter in aquatic systems and pollute them. Pesticides are also
applied in forested areas, golf courses, landscape areas and along roadsides [26]. The free and unsystematic use of
pesticides has created serious issues for environment as it cause adverse effects in organisms. Some of the environment
resist and least biodegradable pesticides are high on use in many countries even they are banned.[37,38]

Pesticides may exert several toxic effects because they are fat soluble and can accumulate even at low concentrations that
could be predicted at molecular, behavioral and biochemical levels [27].

Currently in India organochlorine insecticides such as HCH and DDT comprise more than 70% of the pesticides. Reports
from Bhopal, Delhi and some other cities and from some rural areas has indicated the availability of high level of
pesticides in fresh water systems as well as in bottled drinking water samples.

One of the most shocking effects of pesticides contamination of groundwater was highlighted in 2002 when it was found
that bottled water have contained pesticide residues. CSE recognized seventeen brands of bottled water with pesticide
contamination which are commonly sold in areas of Delhi. The most common residues which were found in almost all
samples are of organochlorine and organophosphates.

ERS conducted a research and calculated the total contribution of runoff in release of sediments and nutrients to streams
and lakes. Total ninety nine watersheds were tested and it was found that forty eight had sediments and nutrients in
excess levels. This research indicates that the main cause of nitrogen in 9 watersheds, sediments in 34 watersheds and
phosphorus in 31 watersheds is agriculture. Another ERS study also investigated that excessive contamination in coastal
waters is also by pesticides’ runoff from agriculture land. In last few years the pollution level of many rivers were
examined and it has been found that there was contamination due to continued runoff from crop lands along with
industrial or domestic discharge.
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The key users of pesticides are farmers as they use an enormous quantity of pesticides for protecting their crops or to
increase crop yield. Also, a very huge quantity of insecticides is used by wood treatment industry for treating the raw
material. Besides, the great usage of pesticides in urban areas majorly in home-gardening for controlling pests is a major
source of pesticide pollution in water; insecticides are used very profoundly in urban areas [28].

Sources, entry and fate of pesticides into water

It has been investigated that source of pesticides into water has been depend on the behavior and pesticides’ properties
and the prevailing climatic conditions. Research has concentrated on understanding and observing the practices which
conclude pesticide application to crop land. It is now increasingly accepted that there are also a number of other
pathways by which pesticide can enter in water bodies. Usually there are two sources by which pesticides enter into
water which are shown in Table 3. Pesticides can enter into water bodies by point and non-point sources.

Point sources: Point source belongs to the fixed sites and also includes chemical runoff during improper handling, storage
and discharge. These can be little, simply recognized items or areas where concentration of pesticides is high as
containers, spills or tanks. The spills of pesticides or direct movement of pesticides in groundwater is a point source kind
of pollution. The use of insecticides in urban areas is typically point source pollution for surface water. These sources can
be regarded as point sources as they can be related as a mathematical point to clarify study in mathematical
modeling. Pollution point sources are similar to other point sources in chemistry, physics, optics and engineering. It is a
single limited source of water, air, noise, light or thermal pollution. A point source has negligible extent which
differentiates it from other pollution source configurations.

Diffuse sources: Diffuse sources or non-point sources are the main cause of passage of pesticides in water. It is the
movement of pesticides from large regions from the watersheds or from agriculture land to water systems by runoffs,
erosion or leaching. It arises from unauthorized sources and diffused land-use activities. Fertilizers, sediments, gross
pollutants soil erosion by pathogens, pesticides, salts, toxicants, acid sulfate soils in drained wetlands, etc. are the
pollutants of diffused pollution sources.

Spray drift: Spray drift is the most possible route of entry of pesticide into surface water. Sometimes pesticides are
applied to such lands which are near to surface water which causes spray drift. The data from a field showed the quantity
of substances that creates drift in water. One such report indicated a drift discharge of the normal field extending from
0.3% to 3.5% by use of a pesticide in field.

Surface runoff: Some of the potential pollutants flow across the surface by irrigation, precipitation or some other source
and mix up within a water body. Then it starts to percolate into the soil. The soils of elevated slope are more vulnerable
to runoff.

Leaching: Leaching is a process in which a soluble chemical or mineral is drain away from a solid (ash, soil etc.) in a
liquid. The residues of leaching may transport to underground water directly or it may transfer in a lateral way to surface
water. When water Leaching: Leaching is a process in which a soluble chemical or mineral is drain away from a solid
(ash, soil etc.) in a liquid. The residues of leaching may transport to underground water directly or it may transfer in a
lateral way to surface water. When water

Drainage: Land drainage has an objective as it removes the extra water from surface. Several under drainage systems has
been installed for improving the quality of water such as clay pipes, stone drains, horseshoe tiles, and slotted plastic
pipes. These drains remove water from permeable soils effectively. When rainfall occurs, artificial drainage is
responsible for the movement of considerable amount of dissolved pesticides which may cause loss of about 1%.

Fate of pesticides in water: To know the circulation of pesticides in biosphere, it is important to study the transport and
fate of pesticides . After being applying on land, pesticides meet up with a range of fates. The part of pesticides which are
not taken up by crops or land would be retain in soil or degrade to some other form. Pesticides which are soluble would
be passed away by water molecules particularly during rainfall and percolate downward in the layers of soil and then
reach to groundwater or else, the insoluble one will be bound to the particles of soil and get collected in the top most
layer of the soil. These accumulated particles have a high tendency to contaminate surface water, streams, lakes and
rivers by erosion or runoff [29].
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IV.CONCLUSIONS

Pesticide enters the human body through inhalation, ingestion, or by penetrating into skin. But mostly the people get
poisoned by consuming pesticide contaminated water or food. They accumulate in human tissues or storage
compartments. Even though the body of human can excrete the toxic chemicals but sometimes it absorbs them in the
blood vascular system. When these toxins concentrate in large amount in the body, they show adverse effects. The
exposure to pesticides can cause hormonal disturbances, reproductive disorders, immune-suppression, reducing
intelligence and also cancer [34,35]. The harmful effect of pesticide on human health can become visible in sometime or
few days or they can be long term effects which may appear in months or years. Acute and chronic effects of pesticide
exposure on human health are discussed below [36-38].

o Acute effects of pesticides: Instant reaction of pesticides show symptoms like itching, rashes, dizziness, headache,
irritation in nose and throat, stinging of the eyes and skin, abdominal pain, diarrhea, vomiting, nausea, blindness,
blurred vision and sometimes death. Acute effects of pesticide are not so harsh to look for medical help.

Chronic effects of pesticides: Chronic effects of pesticides may prove fatal and don’t become visible for several years.
These effects are life long and cause harm to more than one organ. Expose to pesticides for long periods have subsequent
effects:

» The vulnerability to pesticides may affect neural health like vision problem, memory loss, loss of coordination, and
problem in receiving motor signals.

* The long term contact to pesticide can damage immune system and may be the reason for hyper-sensitivity, allergy and
asthma.

* Pesticide is known to cause cancer of testes, ovaries, breast and brain.

» Exposure to pesticides for a longer period alters the female and male reproductive hormones and affects their
reproductive ability. As a result it causes birth defects, infertility, impulsive abortion and conceiving problems.

* The presence of pesticides in body for long time can cause blood disease, and may also destroy kidneys, lungs and liver.

REFERENCES

1. Hegde NG. Water scarcity and security in India. InBAIF at the Indian Science Congress 2012.
[Google scholar]

2. Kamble, V.S., Rao, K. R. Intentional study of bioaccumulative behavior of isomers of organochlorine pesticide
thiodan (endosulfan 35% ec) in fresh water mollusc, lamellidens corrianus during monsoon season. Indian J App
Res. 2016; 6(4), 264-266.

[Google scholar]

3. Sharma N, Singhvi R. Effects of chemical fertilizers and pesticides on human health and environment: A review.
International Journal of Agriculture, Environment and Biotechnology. 2017;10(6):675-680.

[Crossref] [Google scholar]

4. Arias-Estévez M, Lopez-Periago E, Martinez-Carballo E, Simal-Géandara J, Mejuto JC, Garcia-Rio L. The mobility
and degradation of pesticides in soils and the pollution of groundwater resources. Agric Ecosyst Enviro.
2008;123(4):247-260.

[Crossref] [Google scholar]

5. Agarwal A, Prajapati R, Singh OP, Raza SK, Thakur LK. Pesticide residue in water: A challenging task in India.
Environ Monit Assess. 2015;187(2):1-21..

[Crossref] [Google scholar] [PubMed]

6. Helfrich la, Weigmann dl, Hipkins pa, Stinson er. Pesticides and aquatic animals: A guide to reducing impacts on
aquatic systems. 1996.

[google scholar]

IIMRSET © 2023 | An 1SO 9001:2008 Certified Journal | 1521


http://www.ijmrset.com/
https://www.longdom.org/peer-reviewed-journals/cancer-26169.html
https://www.longdom.org/open-access/role-of-pesticides-in-water-pollution-92611.html#34
https://www.longdom.org/open-access/role-of-pesticides-in-water-pollution-92611.html#35
https://www.longdom.org/open-access/role-of-pesticides-in-water-pollution-92611.html#36
https://www.longdom.org/open-access/role-of-pesticides-in-water-pollution-92611.html#38
https://www.longdom.org/peer-reviewed-journals/cancer-26169.html
https://www.longdom.org/peer-reviewed-journals/hormones-4791.html
https://www.indiawaterportal.org/articles/water-scarcity-and-security-india
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Water+scarcity+and+security+in+India.+In+BAIF+at+the+Indian+Science+Congress.&btnG=#d=gs_cit&t=1654721051557&u=%2Fscholar%3Fq%3Dinfo%3An4XLGyM7bY0J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://www.researchgate.net/publication/301635853_Intentional_Study_of_Bioaccumulative_Behaviour_of_Isomers_of_Organochlorine_Pesticide_Thiodan_Endosulfan_35_Ec_In_Fresh_Water_Mollusc_Lamellidens_Corrianus_During_Monsoon_Season
https://www.researchgate.net/publication/301635853_Intentional_Study_of_Bioaccumulative_Behaviour_of_Isomers_of_Organochlorine_Pesticide_Thiodan_Endosulfan_35_Ec_In_Fresh_Water_Mollusc_Lamellidens_Corrianus_During_Monsoon_Season
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Intentional+Study+of+Bioaccumulative+Behaviour+of+Isomers+of+Organochlorine+Pesticide+Thiodan+%28Endosulfan+35%25+Ec%29+In+Fresh+Water+Mollusc%2C+Lamellidens+Corrianus+During+Monsoon+Season.&btnG=
https://ndpublisher.in/admin/issues/IJAEBv10n6f.pdf
doi:%2010.5958/2230-732X.2017.00083.3
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=3.%09Sharma%2C+N.%2C+%26+Singhvi%2C+R.+%282017%29.+Effects+of+chemical+fertilizers+and+pesticides+on+human+health+and+environment%3A+a+review.+International+Journal+of+Agriculture%2C+Environment+and+Biotechnology%2C+10%286%29%2C+675-679.&btnG=#d=gs_cit&t=1654721602948&u=%2Fscholar%3Fq%3Dinfo%3A28k5NZsAeqMJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubag.nal.usda.gov/catalog/4256773
https://pubag.nal.usda.gov/catalog/4256773
https://pubag.nal.usda.gov/catalog/4256773
https://www.sciencedirect.com/science/article/abs/pii/S0167880907001934?via%3Dihub
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=4.%09Arias-Estevez%2C+M.%2C+Lopez-Periago%2C+E.%2C+Martinez-Carballo%2C+E.%2C+Simal-Gandara%2C+J.%2C+Mejuto%2C+J.+C.%2C+%26+Garcia-Rio%2C+L.+%282008%29.+The+mobility+and+degradation+of+pesticides+in+soils+and+the+pollution+of+groundwater+resources.+Agriculture%2C+Ecosystems+%26+Environment%2C+123%284%29%2C+247-260.&btnG=#d=gs_cit&t=1654722050892&u=%2Fscholar%3Fq%3Dinfo%3A_S8BoDBhD3sJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://link.springer.com/article/10.1007/s10661-015-4287-y
doi:%2010.1007/s10661-015-4287-y
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=5.%09Agarwal%2C+A.%2C+Prajapati%2C+R.%2C+Singh%2C+O.P.%2C+Raza%2C+S.K.%2C+%26+Thakur%2C+L.K.+%282015%29.+Pesticide+residue+in+water-a+challenging+task+in+India.+Environmental+Monitoring+and+assessment%2C+187%282%29%2C+54.&btnG=#d=gs_cit&t=1654722216054&u=%2Fscholar%3Fq%3Dinfo%3Ay_qhx7AoLcYJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/25638058/
https://vtechworks.lib.vt.edu/bitstream/handle/10919/48060/420-013_pdf.pdf
https://vtechworks.lib.vt.edu/bitstream/handle/10919/48060/420-013_pdf.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=6.%09Helfrich%2C+L.+A.%2C+Weigmann%2C+D.+L.%2C+Hipkins%2C+P.%2C+%26+Stinson%2C+E.+R.+%281996%29.+Pesticides+and+aquatic+animals%3A+A+guide+to+reducing+impacts+on+aquatic+systems.+Virginia+Cooperative+Extension.&btnG=#d=gs_cit&t=1654722336959&u=%2Fscholar%3Fq%3Dinfo%3AyewrLuU8fRUJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

International Journal Of Multidisciplinary Research In Science, Engineering and Technology (IJMRSET)

b,

"“? | ISSN: 2582-7219 | www.ijmrset.com | Impact Factor: 7.54] Monthly Peer Reviewed Journal |
g | Volume 6, Issue 6, June 2023 |
Dmrsel

Jacob J, Cherian J. Review of environmental and human exposure to persistent organic pollutants. 2013; 9(11). 107-
120.

[Crossref] [Google scholar]

Cook JL, Baumann P, Jackman JA, Stevenson D. Pesticide characteristics that affect water quality. Farm Chemical
Handbook. 1995;95:429.

[Google scholar]

Elizalde-Veldzquez A, Gémez-Olivan LM, Galar-Martinez M, Islas-Flores H, Dublan-Garcia O, SanJuan-Reyes
N. Amoxicillin in the aquatic environment, its fate and environmental risk. Enviro Heal Risk-Hazardous Factors to
Living Species. 2016;1:247-267.

[Crossref] [Google scholar]

Sheail J. The regulation of pesticides use: An historical perspective. Innovation and Environmental Risks; Belhaven
Press: London, UK. 1991:38-46.

[Google scholar]

Delaplane KS. Pesticide usage in the United States: History, benefits, risks, and trends. Cooperative extension
service. 2000.

[Google scholar]

Zhang Q, Xia Z, Wu M, Wang L, Yang H. Human health risk assessment of DDTs and HCHSs through dietary
exposure in Nanjing, China. Chemosphere. 2017;177:211-216.

[Crossref] [Google scholar] [PubMed]

Water scarcity and security in India

Barnhoorn IE, Bornman MS, Van Rensburg CJ, Bouwman H. DDT residues in water, sediment, domestic and
indigenous biota from a currently DDT-sprayed area. Chemosphere. 2009;77(9):1236-1241.

[Crossref] [Google scholar] [PubMed]

Chengala L, Singh N. Botanical pesticides: A major alternative to chemical pesticides: A review. Int J Life Sci.
2017;5(4):722-729.

[Google scholar]

Abrantes N, Pereira R, Goncalves F. First step for an ecological risk assessment to evaluate the impact of
diffuse pollution in Lake Vela (Portugal). Environ Monit Assess. 2006;117(1):411-431.

[Crossref] [Google scholar]

Hijosa-Valsero M, Bécares E, Fernandez-Alédez C, Ferndndez-Aldez M, Mayo R, Jiménez JJ. Chemical pollution in
inland shallow lakes in the Mediterranean region (NW Spain): PAHS, insecticides and herbicides in water and
sediments. Sci Total Environ. 2016;544:797-810.

[Crossref] [Google scholar] [PubMed]

Fantke P, Charles R, de Alencastro LF, Friedrich R, Jolliet O. Plant uptake of pesticides and human health: dynamic
modeling of residues in wheat and ingestion intake. Chemosphere. 2011;85(10):1639-1647.

[Crossref] [Google scholar]

Kumar P, Kim KH, Deep A. Recent advancements in sensing techniques based on functional materials for
organophosphate pesticides. Biosens Bioelectron. 2015;70:469-681.

[Crossref] [Google scholar] [PubMed]

Faust SD, Aly OM. Water pollution by organic pesticides. J Am Water Works Assoc. 1964; 56(3):267-279.
[Crossref] [Google scholar]

Srivastava, A., Jangid, N. K., Srivastava, M., Rawat, V. Pesticides as water pollutants. in handbook of research on
the adverse effects of pesticide pollution in aquatic ecosystems 2019:1-19.

Honeycutt R. Mechanisms of pesticide movement into ground water. CRC Press. 2018.

[Google scholar]

Aydinalp C, Porca MM. The effects of pesticides in water resources. J Cent Eur Agric. 2004;5(1):5-12.

[Google scholar]

van Leeuwen CJ, Vermeire TG, editors. Risk assessment of chemicals: An introduction. Dordrecht: Springer; 2007.
[Google scholar]

Bueno MR, da Cunha JP, de Santana DG. Assessment of spray drift from pesticide applications in soybean crops.
Biosystems Engineering. 2017;154:35-45.

[Crossref] [Google scholar]

Carvalho FP. Pesticides, environment, and food safety. Food and Energy Security. 2017;6(2):48-60.

[Crossref] [Google scholar]

Anju A, Ravi S P, Bechan S. Water pollution with special reference to pesticide contamination in India. J Water
Resource Prot. 2010;2010.

[Crossref] [Google scholar]

IIMRSET © 2023 | An 1SO 9001:2008 Certified Journal | 1522


http://www.ijmrset.com/
https://www.researchgate.net/publication/272691094_Review_of_Environmental_and_Human_Exposure_to_Persistent_Organic_Pollutants
doi:10.5539/ass.v9n11P107
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Review+of+Environmental+and+Human+Exposure+to+Persistent+Organic+Pollutants.+&btnG=#d=gs_cit&t=1654722541227&u=%2Fscholar%3Fq%3Dinfo%3ABRzdBOqhuLcJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://oaktrust.library.tamu.edu/bitstream/handle/1969.1/87780/pdf_759.pdf?sequence=1&isAllowed=y
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=8.%09Cook%2C+J.+L.%2C+Baumann%2C+P.%2C+Jackman%2C+J.+A.%2C+%26+Stevenson%2C+D.+%281995%29.+Pesticide+characteristics+that+affect+water+quality.&btnG=#d=gs_cit&t=1654722777302&u=%2Fscholar%3Fq%3Dinfo%3Av0TOjSWjfq4J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://www.intechopen.com/chapters/49818
doi:%2010.5772/62049
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=9.%09Ozkara%2C+A.%2C+Akyil%2C+D.%2C+%26+Konuk%2C+M.+%282016%29.+Pesticides%2C+environmental+pollution%2C+and+health.+Environmental+health+risk-hazardous+factors+to+living+species.+Edited+by+Marcelo+L.+Larramendy+and+Sonia+Soloneski%2C+InTech.+https%3A%2F%2Fdoi.org%2F10.5772%2F61472&btnG=#d=gs_cit&t=1654722910209&u=%2Fscholar%3Fq%3Dinfo%3AMEl1OG8LjnoJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=10.%09Sheail%2C+J.+%281991%29.+The+regulation+of+pesticides+use%3A+An+historical+perspective.+In+Innovation+and+Environmental+Risks%3B+Belhaven+Press%3A+London%2C+UK%3B+38%E2%80%9346.&btnG=
https://people.forestry.oregonstate.edu/steve-strauss/sites/people.forestry.oregonstate.edu.steve-strauss/files/PestUse1996.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=11.%09Delaplane%2C+KS.+%282000%29.+Pesticide+usage+in+the+United+States%3A+history%2C+benefits%2C+risks%2C+and+trends.+Cooperative+Extension+Service.+The+University+of+Georgia%2C+College+of+Agricultural+and+Environmental+Sciences.+Bulletin+1121.&btnG=#d=gs_cit&t=1654723328672&u=%2Fscholar%3Fq%3Dinfo%3ASsrt0zrvMKgJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://www.sciencedirect.com/science/article/abs/pii/S0045653517303557?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0045653517303557?via%3Dihub
doi:%2010.1016/j.chemosphere.2017.03.003
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=12.%09Zhang%2C+Q.%3B+Xia%2C+Z.%3B+Wu%2C+M.%3B+Wang%2C+L.%3B+Yang%2C+H.+Human+health+risk+assessment+of+DDTs+and+HCHs+through+dietary+exposure+in+Nanjing%2C+China.+Chemosphere+2017%2C+177%2C+211%E2%80%93216.&btnG=#d=gs_cit&t=1654723620078&u=%2Fscholar%3Fq%3Dinfo%3A6mas4rzCZOQJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/28288429/
https://www.indiawaterportal.org/articles/water-scarcity-and-security-india
https://www.sciencedirect.com/science/article/abs/pii/S0045653509010169?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0045653509010169?via%3Dihub
doi:%2010.1016/j.chemosphere.2009.08.045
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=14.%09Barnhoorn%2C+I.E.J.%3B+Bornman%2C+M.%3B+Van+Rensburg%2C+C.J.%3B+Bouwman%2C+H.+DDT+residues+in+water%2C+sediment%2C+domestic+and+indigenous+biota+from+a+currently+DDT-sprayed+area.+Chemosphere+2009%2C+77%2C+1236%E2%80%931241.&btnG=#d=gs_cit&t=1654723821448&u=%2Fscholar%3Fq%3Dinfo%3ADDAn1E4zh2IJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/19782384/
https://www.researchgate.net/publication/354728412_Botanical_pesticides_-a_major_alternative_to_chemical_pesticides_A_review
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=15.%09Chengala%2C+L.%2C+%26+Singh%2C+N.+%282017%29.+Botanical+pesticides%E2%80%94A+major+alternative+to+chemical+pesticides%3A+A+review.+Int.+J.+Life+Sci%2C+5%284%29%2C+722-729.&btnG=
https://link.springer.com/article/10.1007/s10661-006-0765-6
https://link.springer.com/article/10.1007/s10661-006-0765-6
https://link.springer.com/article/10.1007/s10661-006-0765-6
https://doi.org/10.1007/s10661-006-0765-6
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=16.%09Abrantes%2C+N.%2C+Pereira%2C+R.%2C+%26+Gon%C3%A7alves%2C+F.+%282006%29.+First+step+for+an+ecological+risk+assessment+to+evaluate+the+impact+of+diffuse+pollution+in+Lake+Vela+%28Portugal%29.+Environmental+Monitoring+Assessment%2C+117+%281-3%29%2C+411%E2%80%93431.&btnG=#d=gs_cit&t=1654724573605&u=%2Fscholar%3Fq%3Dinfo%3A6GdNhkp-unoJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://www.sciencedirect.com/science/article/abs/pii/S0048969715311414?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0048969715311414?via%3Dihub
https://www.longdom.org/peer-reviewed-journals/insecticides-119.html
https://www.longdom.org/peer-reviewed-journals/herbicides-53374.html
doi:%2010.1016/j.scitotenv.2015.11.160
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=17.%09Hijosa-Valsero%2C+M.%2C+B%C3%A9cares%2C+E.%2C+Fern%C3%A1ndez-Al%C3%A1ez%2C+C.%2C+Fern%C3%A1ndez-Al%C3%A1ez%2C+M.%2C+Mayo%2C+R.%2C+%26+Jim%C3%A9nez%2C+J.J.+%282016%29.+Chemical+pollution+in+inland+shallow+lakes+in+the+Mediterranean+region+%28NW+Spain%29%3A+PAHs%2C+insecticides+and+herbicides+in+water+and+sediments.+Science+of+the+Total+Environment%2C+%3B+544%2C+797%E2%80%93810.&btnG=#d=gs_cit&t=1654724751667&u=%2Fscholar%3Fq%3Dinfo%3Adagh3wbTMB8J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/26688052/
http://agri.ckcest.cn/ass/b3ab268e-e7a8-455a-85b6-965bdb3aa277.pdf
http://agri.ckcest.cn/ass/b3ab268e-e7a8-455a-85b6-965bdb3aa277.pdf
doi:10.1016/j.chemosphere.2011.08.030
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=18.%09Fantke%2C+P.%2C+Charles+R.%2C+de+Alencastro%2C+L.+F.%2C+Friedrich%2C+R.%2C+%26+Jolliet%2C+O.+%282011%29.+Plant+uptake+of+pesticides+and+human+health%3A+Dynamic+modeling+of+residues+in+wheat+and+ingestion+intake.+Chemosphere%2C+85%2810%29%2C+1639%E2%80%931647.&btnG=#d=gs_cit&t=1654724896078&u=%2Fscholar%3Fq%3Dinfo%3ADVeIZrePHr0J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://www.sciencedirect.com/science/article/abs/pii/S0956566315002183?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0956566315002183?via%3Dihub
doi:%2010.1016/j.bios.2015.03.066
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=19.%09Kumar%2C+P.%2C+Kim%2C+K.+H.%2C+%26+Deep%2C+A.+%282015%29.+Recent+advancements+in+sensing+techniques+based+on+functional+materials+for+organophosphate+pesticides.+Biosensors+and+Bioelectronics%2C+70%2C+469%E2%80%93481.&btnG=#d=gs_cit&t=1654725139143&u=%2Fscholar%3Fq%3Dinfo%3AhWetAz87Y20J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/25864041/
https://awwa.onlinelibrary.wiley.com/doi/abs/10.1002/j.1551-8833.1964.tb01208.x
https://awwa.onlinelibrary.wiley.com/doi/abs/10.1002/j.1551-8833.1964.tb01208.x
https://doi.org/10.1002/j.1551-8833.1964.tb01208.x
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=20.%09Faust%2C+S.+D.%2C+%26+Aly%2C+O.+M.+%281964%29.+Water+pollution+by+organic+pesticides.+Journal-American+Water+Works+Association%2C+56%283%29%2C+267-279.&btnG=#d=gs_cit&t=1654725309448&u=%2Fscholar%3Fq%3Dinfo%3A0Hl49dcDOosJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://www.longdom.org/peer-reviewed-journals/pollution-7059.html
https://www.routledge.com/Mechanisms-Of-Pesticide-Movement-Into-Ground-Water/Honeycutt/p/book/9781315895246
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=22.%09Honeycutt%2C+R.+%282018%29.+Mechanisms+of+Pesticide+Movement+into+ground+water%3A+0.+CRC+Press.+&btnG=#d=gs_cit&t=1654725711501&u=%2Fscholar%3Fq%3Dinfo%3AeO8_TNpJhioJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://jcea.agr.hr/en/issues/article/149
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=23.%09AYDINALP%2C+C.%2C+%26+PORCA%2C+M.+M.+%282004%29.+The+effects+of+pesticides+in+water+resources.+Journal+of+Central+European+Agriculture%2C+5%281%29%2C+5-12.&btnG=
http://www.acad.bg/ebook/cheminformatics/van%20Leeuwen_Risk%20Assessment%20of%20Chemicals-An%20Introduction%202nd%20ed.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Risk+assessment+of+chemicals%3A+an+introduction.+Springer+Science+%26+Business+Media.&btnG=#d=gs_cit&t=1654726018022&u=%2Fscholar%3Fq%3Dinfo%3At8zWHPDiK44J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://www.cabdirect.org/cabdirect/abstract/20173121155
https://doi.org/10.1016/j.biosystemseng.2016.10.017
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=25.%09Bueno%2C+M.+R.%2C+da+Cunha%2C+J.+P.+A.%2C+%26+de+Santana%2C+D.+G.+%282017%29.+Assessment+of+spray+drift+from+pesticide+applications+in+soybean+crops.+Biosystems+Engineering%2C+154%2C+35-45.+&btnG=
https://onlinelibrary.wiley.com/doi/full/10.1002/fes3.108
https://doi.org/10.1002/fes3.108
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=26.%09Carvalho%2C+F.+P.+%282017%29.+Pesticides%2C+environment%2C+and+food+safety.+Food+and+Energy+Security%2C+6%282%29%2C+48-60.&btnG=
https://www.scirp.org/journal/paperinformation.aspx?paperid=1793
https://www.scirp.org/journal/paperinformation.aspx?paperid=1793
doi:%2010.4236/jwarp.2010.25050
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=27.%09Agrawal%2C+A.%2C+Pandey%2C+R.+S.%2C+Sharma%2C+B.+%282010%29.+Water+pollution+with+special+reference+to+pesticide+contamination+in+India.+Water+Resource+and+Protection%2C+2%2C+432-448.&btnG=#d=gs_cit&t=1654726850597&u=%2Fscholar%3Fq%3Dinfo%3A6GiZ2h6-AY8J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

International Journal Of Multidisciplinary Research In Science, Engineering and Technology (IJMRSET)

;.‘.,i'"f"% | ISSN: 2582-7219 | www.ijmrset.com | Impact Factor: 7.54] Monthly Peer Reviewed Journal |
g | Volume 6, Issue 6, June 2023 |
Dmrsel

Zubrod JP, Bundschuh M, Arts G, Briihl CA, Imfeld G, Knibel A, et al. Fungicides: An overlooked pesticide class?.
Environmental Science & Technology. 2019;53(7):3347-3365.

[Crossref] [Google scholar]

Syafrudin M, Kristanti RA, Yuniarto A, Hadibarata T, Rhee J, Al-Onazi WA, et al. Pesticides in drinking water: A
review. Int J Environ Res Public Health. 2021;18(2):468.

[Crossref] [Google scholar] [PubMed]

National Research Council. Soil and water quality: An agenda for agriculture. National Academies Press.1993.
[Google scholar]

Lushchak VI, Matviishyn TM, Husak VV, Storey JM, Storey KB. Pesticide toxicity: A mechanistic approach.
EXCLI journal. 2018;17:1101.

[Crossref] [Google scholar] [PubMed]

McKnight US, Rasmussen JJ, Kronvang B, Binning PJ, Bjerg PL. Sources, occurrence and predicted aquatic impact
of legacy and contemporary pesticides in streams. Environ Pollut. 2015;200:64-76.

[Crossref] [Google scholar]

Yadav IC, Devi NL. Pesticides classification and its impact on human and environment. Environ Eng Sci.
2017;6:140-158.

[Google scholar]

Kumar S, Sharma AK, Rawat SS, Jain DK, Ghosh S. Use of pesticides in agriculture and livestock animals and its
impact on environment of India. Asian J Environ Sci. 2013; 8(1):51-57.

[Google scholar]

Zaidon SZ, Ho YB, Hashim Z, Saari N, Praveena SM. Pesticides contamination and analytical methods of
determination in environmental matrices in Malaysia and their potential human health effects: A review. Malays J
Med Health Sci. 2018;14:81-88.

[Google scholar]

Mahmood I, Imadi SR, Shazadi K, Gul A, Hakeem KR. Effects of pesticides on environment. Plant Soil. 2016:253-
269.

[Google scholar]

Cruzeiro C, Pardal MA, Rocha E, Rocha MJ. Occurrence and seasonal loads of pesticides in surface water and
suspended particulate matter from a wetland of worldwide interest-the Ria Formosa Lagoon, Portugal. Environ
Monit Assess. 2015;187(11):1-21.

[Crossref] [Google scholar] [PubMed]

Macneale KH, Kiffney PM, Scholz NL. Pesticides, aquatic food webs, and the conservation of Pacific salmon. Front
Ecol Environ. 2010;8(9):475-482.

[Crossref] [Google scholar]

IIMRSET © 2023 | An 1SO 9001:2008 Certified Journal | 1523


http://www.ijmrset.com/
https://pubs.acs.org/doi/10.1021/acs.est.8b04392
https://doi.org/10.1021/acs.est.8b04392
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=28.%09Zubrod%2C+J.+P.%2C+Bundschuh%2C+M.%2C+Arts%2C+G.%2C+Bru%CC%88hl%2C+C.+A.%2C+Imfeld%2C+G.%2C+Kna%CC%88bel%2C+A.%2C+...+%26+Scha%CC%88fer%2C+R.+B.+%282019%29.+Fungicides%3A+an+overlooked+pesticide+class%3F.+Environmental+science+%26+technology%2C+53%287%29%2C+3347-3365.&btnG=#d=gs_cit&t=1654727033022&u=%2Fscholar%3Fq%3Dinfo%3Av61ghLokyc8J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://www.mdpi.com/1660-4601/18/2/468
https://www.mdpi.com/1660-4601/18/2/468
doi:%2010.3390/ijerph18020468
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=29.%09Syafrudin%2C+M.%2C+Kristanti%2C+R.+A.%2C+Yuniarto%2C+A.%2C+Hadibarata%2C+T.%2C+Rhee%2C+J.%2C+Al-Onazi%2C+W.+A.%2C+...+%26+Al-Mohaimeed%2C+A.+M.+%282021%29.+Pesticides+in+drinking+water%E2%80%94a+review.+International+Journal+of+Environmental+Research+and+Public+Health%2C+18%282%29%2C+468.&btnG=#d=gs_cit&t=1654727289313&u=%2Fscholar%3Fq%3Dinfo%3Ad3q-g9nVMz4J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/33430077/
https://books.google.co.in/books/about/Soil_and_Water_Quality.html?id=1hnF7g9Zn8kC&redir_esc=y
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=30.%09National+Research+Council.+%281993%29.+Soil+and+water+quality%3A+An+agenda+for+agriculture.+National+Academies+Press.&btnG=#d=gs_cit&t=1654727555034&u=%2Fscholar%3Fq%3Dinfo%3AQKvv3iCzBScJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://www.excli.de/vol17/Lushchak_08112018_proof.pdf
doi:%2010.17179/excli2018-1710
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=31.%09Lushchak%2C+V.+I.%2C+Matviishyn%2C+T.+M.%2C+Husak%2C+V.+V.%2C+Storey%2C+J.+M.%2C+%26+Storey%2C+K.+B.+%282018%29.+Pesticide+toxicity%3A+a+mechanistic+approach.+EXCLI+journal%2C+17%2C+1101.&btnG=#d=gs_cit&t=1654727702114&u=%2Fscholar%3Fq%3Dinfo%3AMtPybD-PetwJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6295629/
https://www.sciencedirect.com/science/article/abs/pii/S0269749115000834?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0269749115000834?via%3Dihub
https://doi.org/10.1016/j.envpol.2015.02.015
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=32.%09McKnight%2C+U.+S.%2C+Rasmussen%2C+J.+J.%2C+Kronvang%2C+B.%2C+Binning%2C+P.+J.%2C+%26+Bjerg%2C+P.+L.+%282015%29.+Sources%2C+occurrence+and+predicted+aquatic+impact+of+legacy+and+contemporary+pesticides+in+streams.+Environmental+Pollution%2C+200%2C+64-76.&btnG=#d=gs_cit&t=1654727814029&u=%2Fscholar%3Fq%3Dinfo%3ACQ09g3MOyIAJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://www.researchgate.net/publication/313445102_Pesticides_Classification_and_Its_Impact_on_Human_and_Environment
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=33.%09Yadav%2C+I.S.%2C+%26+Devi%2C+N.+L.+%282017%29.+Pesticides+Classification+and+its+impact+on+human+and+Environment.+Environment+Science+and+Engineering%2C+6.&btnG=#d=gs_cit&t=1654727927923&u=%2Fscholar%3Fq%3Dinfo%3A8FGLD4RoTi8J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://www.researchgate.net/publication/257311156_Use_of_pesticides_in_agriculture_and_livestock_animals_and_its_impact_on_environment_of_India
https://www.researchgate.net/publication/257311156_Use_of_pesticides_in_agriculture_and_livestock_animals_and_its_impact_on_environment_of_India
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=34.%09Kumar%2C+S.%2C+Sharma%2C+A.+K.%2C+Rawat%2C+S.+S.%2C+Jain%2C+D.+K.%2C+%26+Ghosh%2C+S.+%282013%29.+Use+of+pesticides+in+agriculture+and+livestock+animals+and+its+impact+on+environment+of+India.+Asian+Journal+of+Environmental+Science%2C+8%281%29%2C+51-57.&btnG=#d=gs_cit&t=1654730328273&u=%2Fscholar%3Fq%3Dinfo%3AYObXWQ6jOLgJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://medic.upm.edu.my/upload/dokumen/2018080309054110_MJMHS_Aug_2018.pdf
https://medic.upm.edu.my/upload/dokumen/2018080309054110_MJMHS_Aug_2018.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Pesticides+Contamination+and+Analytical+Methods+of+Determination+in+Environmental+Matrices+in+Malaysia+and+Their+Potential+Human+Health+Effects+%E2%80%93+A+Review&btnG=#d=gs_cit&t=1654730579915&u=%2Fscholar%3Fq%3Dinfo%3AC3bHCBaTBn4J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://link.springer.com/chapter/10.1007/978-3-319-27455-3_13
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=36.%09Mahmood%2C+I.%2C+Imadi%2C+S.+R.%2C+Shazadi%2C+K.%2C+Gul%2C+A.%2C+%26+Hakeem%2C+K.+R.%2C+Shazadi%2C+K.%2C+Gul%2C+A.%2C+%26+Hakeem%2C+K.+R.+%282016%29.+Effects+of+pesticides+on+environment.+In+Plant%2C+soil+and+microbes+%28pp.+253-269%29.+Springer%2C+Cham.&btnG=#d=gs_cit&t=1654730751406&u=%2Fscholar%3Fq%3Dinfo%3AjHkBl6nBTZEJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://link.springer.com/article/10.1007/s10661-015-4824-8
https://link.springer.com/article/10.1007/s10661-015-4824-8
doi:%2010.1007/s10661-015-4824-8
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cruzeiro%2C+C.%2C+Pardal%2C+M.+A.%2C+Rocha%2C+E.%2C+%26+Rocha%2C+M.+J.+%282015%29.+Occurrence+and+seasonal+loads+of+pesticides+in+surface+water+and+suspended+particulate+matter+from+a+wetland+of+worldwide+interest-+the+Ria+Formosa+Lagoon%2C+Portugal.+Environmental+monitoring+and+assessment%2C+187%2811%29%2C+669.&btnG=#d=gs_cit&t=1654730921617&u=%2Fscholar%3Fq%3Dinfo%3A5CzqVI34iQEJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/26439122/
https://www.researchgate.net/publication/250078163_Pesticides_Aquatic_Food_Webs_and_the_Conservation_of_Pacific_Salmon
doi:10.1890/090142
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=38.%09Macneale%2C+K.+H.%2C+Kiffney%2C+P.+M.%2C+%26+Scholz%2C+N.+L.+%282010%29.+Pesticides%2C+aquatic+food+webs%2C+and+the+conservation+of+Pacific+salmon.+Frontiers+in+Ecology+and+the+Environment%2C+8%289%29%2C+475-482.&btnG=#d=gs_cit&t=1654731060950&u=%2Fscholar%3Fq%3Dinfo%3AmojRRd6V8H4J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den

R119w|w rw
s Ce

2

INTERNATIONAL

STANDARD

SERIAL

NUMBER
Impact Factor INDIA

7.54

SJIF Scientific Journal Impact Factor

NISCAIR

INTERNATIONAL JOURNAL OF

MULTIDISCIPLINARY RESEARCH
IN SCIENCE, ENGINEERING AND TECHNOLOGY

| Mobile No: +91-6381907438 | Whatsapp: +91-6381907438 | ijmrset@gmail.com |

www.ijmrset.com




