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Abstract – Water toxicity is a research to research the influence on the health of fish and other aquatic 
species of environmental pollutants, especially pesticides and insecticides. Compounds for the 
management of insect, aquatic weed and vegetable conditions are pesticides. Pesticide. Residues of 
pesticides enter the water through surface runoff, which pose a danger to aquatic flora and wildlife, with 
fish being one of the most susceptible in the food chain. Agriculture, forestry, public health and 
veterinary care utilize large numbers of pesticides. Application is meant to classify pesticides. The three 
main pesticides are herbicides (weed control), insecticides (insect monitoring), and fungicides; however 
they have the most acute toxicity. Since fish are an important source for humans and household animals 
of proteins and lipids, the health of fish is vital for human health. Insecticides are chemicals used to 
control insects, killing or preventing the insects from taking part in unwanted or harmful behavior. 
Pesticide contamination of surface water is widely known to have an adverse effect on the growth, 
survival and reproduction of fish. th study of the impact on the health of fish and seafood of water 
pollution; Fish Pesticides Toxicity Pesticide in India The benefits and disadvantages of plagues, the 
effects of pesticides, and the impact of insecticides on various fish parameters. 
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INTRODUCTION 

A multitude of anthropogenic chemical contaminants, 
mostly pesticides, are dangerous to the Earth's 
ecosystem, especially the aquatic ecosystem. 
Human beings use these pesticides to help them 
manage diseases and insect pests and to improve 
agricultural output in different ways, for their positive 
features. Numerous inorganic, organic, synthetic 
parathyroid and plant-based pesticides of diverse 
chemical composites are now used in farming; In 
aquatic environments, however, toxic pesticides 
infect soil, water and air. Pesticides penetrate (I) 
non-point sources, such as landfill, land sediment 
and polluted ground water, degraded sediment 
disposal, urban flow and air fall and (ii) point sources, 
such as manufacturing waste (effluent), hazardous 
waste sites, and munitions facilities. A number of well 
documented have been raised owing to the 
extensive use of chemical toxicants include genetic 
resistance in pesticides, stored residues, increased 
application costs and dangerous handling. In order to 
manage insect pests, the usage of plant species or 
their components was used for millennia to a limited 
degree. Recently there has been a renewed interest 
in the pest management potential of these natural 
chemicals. These are plants created to protect 
against phytophages insects. They are 

photochemical. Natural pesticides were extensively 
employed for pest management throughout the 
early part of this century, based on three plants 
extracts rotenone, nicotin and pyrethrum. But they 
lost their relevance after World War I and the 
development of synthetic organic molecules. The 
large number of these photochemical products 
could be produced at minimal cost, and the bulk of 
pesticides on the market were swiftly replaced. 
Many plant species of different families have 
pesticide activity and are used to minimize 
dangerous snails, infectious insects such as larvae 
and weed fish. For the control of a wide range of 
the physiological, biological and physiological 
functions of vertebrate‘s calcium, in particular in its 
ionic form, has been required to be used as a 
cofactor for several enzymatic reactions and 
stimulus–excitation reactions of couples during 
muscle contracture. Phosphorus (Phosphorylated 
Mediums), genetic material (DNA and RNA), and 
phospholipids and the components of 
enzymes/protein are also essential for the 
intermediary metabolism. 
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IMPACT OF WATER POLLUTION ON 
HEALTH OF FISH AND SHELLFISH 

There is little evidence that pollution has harmed the 
health of fish and shellfish worldwide. There is no 
doubt that pollution can affect aquatic organisms in 
laboratory conditions and may be a factor in the 
decline of populations of such animals in some 
inland waters and estuaries, but the majority of 
evidence for population-causing or disease-
increasing diseases in fish in open water is 
circumstantial. Water contamination, particularly in 
inland areas, has been a byproduct of urbanization 
and industrialization over the last 400–500 years. As 
a consequence, several important rivers have been 
depleted or absent of fish supplies. Concerns about 
pollution affecting the health of fish and shellfish 
populations have grown during the last two decades. 
The first focus was on epidermal illnesses, such as 
fin rot in demersal fish and protozoan infections in 
mollusks in much polluted environments. While 
illnesses in fish and shellfish are often fairly 
localized, scientists are concerned that some 
malignancies, particularly liver tumors, seen in 
demersal fish living contaminated estuarine and 
coastal waters may be linked to chemical discharge, 
such as hydrocarbons, pesticides, and heavy metals. 
However, no relation between poor water quality and 
fish illness has been shown. Numerous studies have 
shown a higher percentage of sick fish in polluted 
areas than in non-polluted areas. 

PESTICIDES TOXICITY IN FISH 

Drugs are employed to control organisms, including 
insects, weeds and diseases of plants. Pesticides 
are particularly harmful for non-targeted creatures 
such as fish in agricultural areas and influence the 
health of fish via metabolist impairment, often 
resulting in death. During these days, the more 
rapidly industrialized human population has created 
a wastewater disposal issue. The home trash and 
industrial waste, augmented by heavy metals, 
pesticides and numerous organic compounds, which 
are untreated or inadequately treatment, have made 
a big contribution to the catastrophic loss of aquatic 
water ecosystems in fish, Several authors 
investigated the pesticide toxicity of fish, who found 
that at chronic level it has many consequences, 
including oxidative harm, blockage of the ACHE's 
action and histopathology alterations. In India, from 
5,000 tons in the year 1958 to 1022, 40 metric tons 
in 1998, the pesticides were created. Meanwhile, in 
1996-97, value-related demand for pesticides was 
projected at around Rs 22 billion (USD 0.2 billion), or 
roughly 2 percent of the world's total market, 
Pesticides with comparable organophosphates may 
generate deadly or sub fatal effects on fish as they 
are prevalent in the environment. 

Pesticides were naturally used for millennia but 
extensive manufacture and usage of contemporary 

synthetic pesticides only started in the 1940s. 
Pesticides are now a large company. The United 
States uses more than one billion pounds of 
insecticides worth one billion dollars every year. 
According to their intended use, pesticides are 
classed in several different types such as 
insecticides, fungicides, Herbicides, Rhodes, 
Nematicides, Acaricides. Herbicides (weed 
management), insecticides (insect control) and 
fungicides are the three principal pesticides (Mycotic 
control). Nematicides are insecticides that suppress 
the nematodes in the soil, leaves and stem (round 
worms). An acaricide is a ticking and mite control 
insecticide. 

Government insecticide, fungicide and rodenticiden 
must be registered in all the pesticides used 
(FIFRA). This legislation is the responsibility of the 
Environmental Protection Agency (EPA). On the 
basis of many of the features including the file 
specifications for the processing of the pesticide, 
this includes the method used in the pest, 
mammalian toxicity and residues in the 
environment and the method of analysis and other 
conditions, the EPA shall determine whether to 
register the pesticide. In pesticides and aquatic 
creatures are also mentioned: A guidance 
document on water systems reduction, substances, 
method of manufacture, physical and chemical 
qualities, environment (mobility, volatility, 
breakdown rates, accumulation potential in plants 
and fish). Trade names, actives, instructions of 
use, toxicity ratings and registration numbers of the 
EPO must be on the pesticide label. The ability for 
pesticides to affect fish and aquatic creatures 
depends mostly on their toxicity, exposure length, 
dosage rate, and environmental persistence. One 
mortal dosage is the quantity of pestilence required 
to kill, since the conventional measurement of 
toxicity termed a lethal concentration 50 (LC50) 
has not all animals of one species die at the same 
dosage. This pesticide dosage that kills 50% of the 
fish population within a certain timeframe is 
generally found between 24 to 96 hours. The 
hazard ratings for regularly used insecticides, 
herbicides and fungicides ranging from minimum to 
highly hazardous and LC50s are shown in this 
table (1) 

Table 1: Hazard Rating of Pesticides 

 

Fish and other aquatic species' exposure to 
pesticides relies on the organic availability and 
bioconcentration, biomagnetisation and 
environmental persistence of fish and other aquatic 
animals. The quantity of pesticide accessible in the 
environment for fish and animals is the basis of 
biodisposal. After application, some insecticides 



 

 

Vijaylaxmi Dubey1* Archana Singh2 

w
w

w
.i
g

n
it

e
d

.i
n

 

214 

 

 Journal of Advances and Scholarly Researches in Allied Education 
Vol. 16, Issue No. 7, (Special Issue) May-2019, ISSN 2230-7540 

 
quickly break down. Some bond firmly to particles of 
soil floating in the water column or flux, which 
reduces their availability. Some of them dilute fast or 
volatize swiftly in the air in water and are less 
accessible to aquatic organisms. Bio-growth is the 
buildup of pesticides at each subsequent food chain 
level. In the food chain, several pesticides are 
growing. For example, if there are minute levels of a 
pesticide in the water, water plants, which are eaten 
in turn by insects and shrubs, may be absorbed. 
They become polluted as well. Increases in pesticide 
levels at each stage in the food chain, when sport 
fish such as bass or trout ingest infected animals, 
they concentrate large concentrations of their body 
fat on bioconcentration. Those toxins may be 
transmitted to humans through fish. Pesticide 
persistence means the duration of a pesticide's 
environmental status. This relies on how fast it 
breaks down (degrades), which are mostly 
dependent on its chemistry and environmental 
circumstances. Persistence is often referred to as a 
pesticide "half life" (T1/2). Sunlight, high air or water 
temperatures, humidity conditions, biological actions 
(microbial decay) and soil conditions (PH) may 
breakdown pesticides. Persistent (long-term) 
breakdown of pesticides slowly and more freely for 
aquatic creatures, 

PESTICIDES IN INDIA 

India presently ranks twelfth worldwide and is the 
second biggest pesticide maker in China in Asia. 
Pesticide manufacture began in India in 1952 with 
the creation of a BHC manufacturing factory in 
Kolkata. 76% of the pesticide used in India is 
insecticide vs 44% worldwide. In India, cotton crops 
(45%), paddy and wheat are the primary products 
used for insecticides. The main advantages are the 
direct advantages of pesticides. In 2000, the 
agricultural industry's need for pesticides rose up to 
97 000 tones, of which 60 are indigenously 
produced, with 500 units producing pesticide 
formulations (Singh, 2002). Since the 1960s, 1970s, 
1980s, herbicides and fungicides have been in use 
as major contributors to control pests and agricultural 
products as synthetic pesticides such 
organophosphate insecticides (Anon, 2001). There 
are 234 pesticides registered in India, of which there 
are 4 pesticides from WHO Class I (a), 15 from WHO 
Class I(b) and 76 from WHO Class II and 40% from 
registered pesticides from India collectively. The 
highest consumption quantities are these toxins as 
well. 

ADVANTAGES OF PESTICIDES 

Pesticides have several advantages such as 
protecting them against forest and crop losses and 
helping to improve the efficiency and efficiency of the 
production of nutrients; slowing the spread of 
destructive forest insects like moths of gypsums; 
establishing and maintaining lawns and recreational 
areas. The insecticides suggested by many writers 

are easy to applied, fast, cost-effective, broad and 
durable. 

DISADVANTAGES OF PESTICIDES 

The greatest inconvenience of pesticides is their 
toxicity to certain people, animals and important 
plants, and their persistence in the environment (long 
life). And the environmental costs emerged when 
pesticides penetrate the aquatic system. Fish 
fatalities associated with unintentional pesticide 
occur worldwide. Some of the murders were huge 
and included thousands of frogs, turtles, muscles, 
water fowl and other species. Victims of chemical 
poisoning have included Fish and other animals, 
particularly uncommon and enormous, such as 
peregrine fake, bald eagle and osprey. One of the 
variables in fish and other aquatic species decrease 
is the usage of pesticides. Pesticides are capable of 
directly and quickly destroying salmon and other 
aquatic lives. Long-term exposure to some 
pesticides may modify the swimming capacity that 
may, in turn, lower feeding capacity, prevent 
predator, lead to a specific river system position. 
Many pesticides impede education, which is 
essential to prevent predation when migrating 
salmon. Some experts believe that schooling 
disorder is a conventional strategy for investigating 
the sub lethal effects of pesticides. Several 
chemicals have demonstrated that fish are looking 
for sub-optimal water temperatures and are hence 
vulnerable to higher risk of illness and predation. 
Some herbicides have proven that they prevent 
natural migration to the sea, which results in 
serious life cycle disruptions. This impact for 
popular pesticides is examined through the death 
of researchers. Several studies show that certain 
chemicals may damage salmonide from freshwater 
to marine water. Further study is needed in this 
field. Adult salmon modify their migratory to avoid 
delayed spawning in contaminated regions. 
Verhaltensal changes affect the salmon immune 
system, which cause the early stage of 
development to be disrupted by endocrine. Acts as 
sex hormone blockers, producing aberrant sex 
development, male feminism, aberrant sex and 
strange matching, Impair another hormone 
pathway, including bone formation and thyroid 
activities. Pesticides' indirect effects interfere with 
their food supplies, disrupt aquatic habits and lower 
the fish's development and chance of survival. The 
chronic toxicity is known to finally cause death or to 
result in the removal of species or individuals over 
a long period of time, due to a variety of impacts 
such as induced sterility and interference with 
natural organisms, loss of appetite, blindness and 
other weaknesses. 
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EFFECTS OF PESTICIDES 

Place insecticides in the body's critical systems the 
location of impact of the exposed item to these 
pesticides must be split into:-  

1. On Acetycholinestrase (ACHE): ACHE 
activity is more sensitive than other 
pollutants to the use of organophosphates 
and carbamate pesticides but it has also 
been used to show exposure and effects of 
other pollutants in fish. The addition of raw 
oil to the brain is found to suppress ACHHE 
function in fish in mounts comparable to the 
sediment levels. In places heavily 
contaminated with PA, heavy metals and 
pesticides, both brain ACHE and muscle 
have been blocked in fish. Reduction in 
swimming efficiency in fish subjected to 
extended organophosphate exposure and 
peroxidative damages in brains and gills, 

2. Chromosomal aberrations and 
Carcinogenic effects, Dichlorvos induced 
chromosome abnormalities at 0.01 ppm in 
central cellular form, chromatid breaks, 
subchromatid breaks, dilution, additional 
questioning, arms stumbled etc in Channa 
punstatus fish kidney cells following 
exposure periods of 24, 48, 72 and 96 hours, 
and at doses of 0.02 ppm. Diclorvos toxicity 
was also associated with abnormalities in 
replication of DNA that result in local 
mutation causing mutations and cell hyper 
proliferation. 

3. Effect on protein contents, A notable 
reduction in the quantity of protein from 
Oleondrine exposed to liver, muscle, gut, 
gills, and blood of fish (channa p.) 

4. Effects of pesticides to Salmonid fish, the 
long-term exposure of some pesticides may 
enhance stress and make them more 
vulnerable to predation in young salmonids. 
Pesticides change the capacity of swimming 
and in turn limit the capacity to forage, 
escape predators, defend territories and 
maintain a river system position. 

5. Effect on Immune System and Endocrine 
Disruptors, The immune system of fish may 
be disturbed by exposure to low levels of 
pesticide. Low- concentration pesticides may 
operate as an imitation or blocking agent for 
sex hormones, producing sexual disruption, 
male feminization, atypical gender ratios and 
an atypical mating behavior. Pesticides may 
indirectly impact fish by interference or 
alternate habits in food source, 

EFFECTS OF INSECTICIDES ON DIFFERENT 
PARAMETERS IN FISH 

1. Alterations in blood biochemical 
parameters, Blood biochemistry test shows 
the occurrence of pesticides in the fish in the 
body. The damaged cells release particular 
enzymes into the plasma when various 
tissues are wounded and we can distinguish 
their blood abnormalities. In some cases, 
because of the gravity of the tissue damage, 
in particular, liver, synthesis of a number of 
biochemical parameters may significantly 
decrease the number of cells in cells, which 
may degrade some insecticidal blood 
biochemical factors of some fish: - 
Cyprinus carpio exposed to Diazinon, 
Carbarial exposure to Oreochromis 
niloticus and Bifenthrin exposure to 
Oreochromis niloticus. 

2. Tissue and Organ damage, Information 
about the health and functionalities of 
organs may be provided through 
histopathology. Tissues and organ damage 
may lead to lower organ survival, increase 
in growth and fitness, poor reproductive 
success or increase in pathological 
susceptibility. Tissue lesions frequency and 
severity depend on the levels of pesticides 
and the duration of fish exposure to toxins. 
Many pesticides induce certain or 
unspecified histopathological injuries. For 
example, histological lesions of Cirrhinus 
mrigala and Common carp in the liver of 
fresh-water fish (Cyprinus carpio), The 
exposure to sublethal quantities (10-30 
days) of dichlorvos and diazinon 
insecticides treated fish has also shown 
historical alterations. 

3. Reproductive Dysfunction, Any change 
in environmental or physiological 
characteristics for fish may have an impact 
on the reproductive success of the fish. In 
their normal reproduction process, fish may 
be subjected to environmental toxins like 
pesticides, herbicides, heavy metals and 
xenobiotic. Recent study has shown that 
fish exposed to pesticides are not 
functioning in the reproductive systems. 
There are numerous insecticides affecting 
reproductive biology of fish, which include 
declining fertility, the histological damage 
to the tessticles and ovary, impairment of 
process of vitellogenesis and disruption of 
steroids, delays in gonad maturation, 
impairment of olfactory response and 
reproductive migration and disorder and 
interruptions in the reproductive and 
parental behavior. Some pesticides are 
also called endocrine disruptive 
substances that may interfere with 
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endocrine system working normally in fish. 
Adverse effects of pesticides may also play a 
role in the causation of reproductive failure in 
fish on the hypothalamic hyperphysical 
gonad axis. Fish egg exposure and mild 
pesticides also lowered fertilization levels, 
hatching rate and furtiveness of larvae. 
Energy waste in insecticides-exposed fish 
decreases their reproductive capacity. 

4. Development Disorders, The study of 
insecticide-induced developmental problems 
emphasized a linkage in normal embryonic 
and puberty development between 
concentrations of toxin and malfunction. The 
deterioration in normal growth and 
development might diminish the chances of 
survival of the fish. Embryos and larvae may 
be exposed to pesticides, through yolk or by 
in viviparous parent fish directly. Also 
estimated were spinal deformations, 
predominantly scoliosis, lordosis, and 
morphological malnormalities. Changes in 
the fish embryo include yolk sac edoema 
and a twisted larval body. Carbaryl 
pesticides have been shown to produce 
teratogenic effects on the fish embryo. The 
reduced increase in fish comprises of 
feeding disorder, feeding rate drop, 
metabolic dysfunction and energy losses to 
overcome the stress generated by the 
exposure to pesticides. Carbohydrate, 
protein and lipid metabolism disorder have 
been reported. 

5. Neurotoxicity, Organophosphate and 
carbamate pesticides have an inhibitory 
action of ACHE or butyryl cholinesterase 
(BACHE), as well as of other 
neurotransmitters, such as β-amino-butrate 
(GABA). The synthetic pyrethroids modify 
the normal function of neurons through 
interfering with the operation of ion channels 
in the membrane of the nerve cells, changes 
in the calcium intercellular ion levels and, 
maybe, by the blockage of GABAs. 
Organochlorine insecticides mainly function 
by affecting the nerve's capacity to promote 
the movement of ions across the nerve cell 
membranes. Fish exposure to these 
pesticides is often measured in the brain, 
muscle, plasma, and other tissues as a 
modification of ACHE or, possibly, in the 
brain, of GABA activities. ACHE is a 
neurotransmitter acetylcholine inactivation 
enzyme. ACHE inactivation in cholinergic 
synapses leads to the buildup of 
neurotransmitter acetylcholine which causes 
synaptic blocks and signal transmission 
interruption. ACHE inhibition leads to 
swimming behavior, paralysis, spasms and 
other unwanted consequences. ACHE 
disorder may also interfere with eating, ion 
and predators' avoidance identification and 

escape, species spatial orientation and 
reproductive behavior. 

6. Effect on growth of fish, As a body growth 
bio-indicator metric, the RNA/DNA ratio may 
be used biochemically. Toxicity of 
insecticides shows a shift to production of 
nuclear acids. Metabolism disturbances or 
nucleic acid may result in decreased levels 
of RNA. Organophosphate may also 
negatively influence nucleic acid synthesis, 
since it affects the activity of alcaline 
phosphates in several organs of fish. 
Dichlorvos promotes DNA replication and 
chromosomal aberration modifications which 
lead to mutations and cell hyper proliferation. 
The final output of gene expression may be 
affected by inhibiting the activity of the DNA 
replication and by mending mutations. The 
RNA level in protein synthesis reduces after 
this. 

CONCLUSION 

It could be concluded that a continuing health risk 
to the people is the prolonged exposure of fish to 
chemicals (including insecticides). Thus, by using 
these hazardous fish, human populations are at 
significant danger. Unfortunately, pesticides lack 
target specificity and may have significant and long 
term population impacts on non-target land and 
aquatic species, stressing that the use of pesticides 
has become a required disease for developing 
nations such as India. Pesticides may cause 
significant financial losses via fish mortality, on the 
one hand, while individuals who use these fish may 
pose health problems Rationalization uses of 
pesticides in almost every group have acute 
harmful effects on different fish species, and are 
capable of changing behavioral phenomena in 
fishes such as hyper- and load movement, vertical 
positioning and post-exposure loss of balance. 
Alternatives of carbohydrate and protein 
metabolism, regarded as the major component in 
the decrease of water contamination by pesticides 
and other pollutants, are mostly capable of altering 
the biochemical and enzymatic trajectory. The rest 
thus affects marine creatures at least. This 
decreases environmental pollution caused to 
humans and animals by these dangers. In addition, 
measures need to be taken while applying 
pesticides (using proper environmental pollution 
reduction engines) Wildlife and water quality may 
be protected when pesticides are used. When 
pesticides are carefully chosen, combined with 
other pesticide management measures and utilized 
properly, contamination and pollution of our surface 
waterways may be prevented. Molecular biology 
methodologies are anticipated to revolutionize 
cheaper toxicity applications and do not need to be 
used to identify environmental stresses by animals. 
Matters of high public health are important to check 
pesticides routinely. More experimental work 
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should be done in addition to the safe use of this 
pesticide in order to identify the concentration and 
the exposure duration which are not responsible for 
major impacts on the fish. 
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