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Abstract: Pesticides and chemicals used in agriculture may finally inter aquatic environment and accumulate in the food chain and
may cause serious ecological and health problems. The aim of the present study was to investigate acute effects of cypermethrin and
rogor as dangerous agricultural chemicals and to assess and compare mortality rates of these chemicals on Clariasbatrachus in the form
of LCs, for 96hrs.Fish were exposed to different concentrations of cypermethrin and rogor (between 0.02 - 0.1mg/I for cypermethrin
and 10-18mg/g) for 96 h in 20 L glass aquaria. The 96hrs LCs, value obtained for cypermethrin and rogor was .032 mg/l and13.517mg/I
and it indicates that cypermethrin and rogor are highly toxic toClariasbatrachus. Further studies arerecommended to investigate the
effects of these harmful chemicals on fish physiology and histology and theiraccumulation in fish tissues. Although these chemicals are
thought to be less toxic in field conditions due to their adsorption to sediments, these data are useful when assessing potential ecosystem

risks.
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1. Introduction

Environmental protection has attracted the attention of the
wide cross-section of people all over the world which has
now become a global issue amongst scientists and
researchers working in this area. Unfortunately several
toxic pollutants, few are even unknown or un-identified to
the biota, are being regularly introduced in large quantities
into the environment, especially into the aquatic
environment. Pollution of water by pesticides is an
important dimension of environmental degradation. The
disposal of the industrial and agricultural wastes directly
into the aquatic medium burdens the eco-system and
stresses the need to analyze, the concentration of these
substances in the medium as well as in the organisms. The
pesticides are also found to be highly toxic not only to fish
but also to other organisms which constitute food of the
fish. Worldwide pesticide wusage has increased
dramatically during the past two decades, coinciding with
changes in farming practices and increasingly intensive
agriculture. Contamination of water by pesticides, either
directly or indirectly, can lead to fish kills, reduced fish
productivity or elevated concentrations of undesirable
chemicals in edible fish tissue which can affect the
healthof humans consuming these fish® Pesticides were
found to adversely affect a number of biological functions,
thus causing harm to the non-target organisms.

Rogor is a contact organophosphate insecticide used to
kill mites and insects systemically.These compounds are
one of the most preferred pesticides due to their high
effectiveness and low persistence in the environment. It
directly inhibits acetylcholinesterase enzyme activity in
fishes and invertebrates®**.Rogoris first described as an
organophosphate insecticide and introduced to the market
in 1956. Rogor is moderately toxic to birds and mammals
> (EHC, 1990). The relative less toxicity of rogor in birds
and mammals is due to its rapid degradation in the liver
and elimination of its metabolic products through the
urinary route®. The insects cannot hydrolyze rogor easily,
therefore, they become more susceptible to the toxin’.

Cypermethrin is a synthetic, broad-spectrum pyrethroid-
based insecticide, extensively used in households,
industrial and agriculture fields®controlling many insect
pests®. Cypermethrin enters into the aquatic Ssystem
through agriculture run-off water and affects the non-
target organisms like fishes and thus alter the
metabolism'® haematology™ and the population of fish™.
Pyrethroid has been proved to be extremely toxic to fish
and some aquatic arthropods, for example, shrimp®***.
The less toxicity of Pyrethroids on mammals, birds and
amphibians have been reviewed by Bradbury and Coats™.

Acute toxicity of a pesticide refers to the chemical’ ability
to cause injury to an animal from a single exposure,
generally of short duration. The acute toxicity tests of
pesticides to fish has been widely used to acquire rapid
estimates of the concentrations that cause direct,
irreversible harm to test organisms'’. Thus, the present
study is performed to compare the acute toxicity effect of
Cypermethrin and Rogor and to assess mortality effects of
these chemicals to Clariasbatrachus.

2. Material and Methods

The selected fish species for the present study was
Clariasbatracus. Test chambers were glass aquaria. All
samples were acclimated for a week in these aquaria.Fish
were fed twice daily and dead fish were immediately
removed to avoid possible water quality deterioration®.

Doses used in this test were 0.10, 0.08, 0.06, 0.04, 0.02
mg/l for Cypermethrin and 18,16,14,12 and 10 mg/l for
Rogor. Groups of 10 fishes were exposed for 96hrs in
glass aquaria with 20 L of the test medium. Feeding was
not provided to the specimens during the assay and test
media was not renewed. Mortality rates were recorded at
time 0, 24, 48, 72 and 96 h. The acute toxicity tests were
carried out following standard method *°.LCs, was
attained by probit analysis® using SPSS 2015(version 23).
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3. Results

There was no recorded mortality in fish during the
acclimation period before exposure and in control group
during acute toxicity tests. The mortality of
Clariashatrachus for cypermethrin and ragor were
examined during the exposure times of 24,48,72,96 hrs.
(Figure 1&2).There was no recorded mortality in fish
during the acute toxicity test in the control group. For
cypermethrin, there was 100% mortality at 0.10 mg/l in 96
v
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Figure 1: Cumulative mortality of Clanasbatrachus
(n=10.each concentration) exposed to acute
cypermethrin

Table 3: Lethal concentration (LC,4.q0) Of cypermethrin on
96 hrs

95%confidence limit for concentration of 96 hrs
probability| Estimate | Lower bound | Upper bound
LCyo 12.64 2.48 21.13
LC, 17.42 4,98 26.48
LCy 21.95 8.17 31.45
LC, 26.75 12.31 36.83
LCsq 32.17 17.75 43.47
LCq 38.70 24.79 52.96
LC; 47.16 33.52 69.18
LCq 59.43 44.00 102.55
LCqp 81.91 58.63 193.69

Table 4: Lethal concentration (LC10-90) of rogoron 96 hrs

probability 95% ponfidence limit for the concentration of 96 hrs
Estimate Lower bound Upper bound
LCy 10.13 7.33 11.49
LCy 11.19 8.84 12.39
LCy, 12.01 10.06 13.17
LCyo 12.77 11.15 13.98
LCs 1352 12.14 14.94
LCq¢ 14.31 13.04 16.19
LC, 15.21 14.33 18.95
LCq 16.33 14.80 18.95
LCq 18.03 16.00 24.41
4. Discussion

The obtained results of the present study indicate that both
chemicals cypermethrin and rogor varied in their acute
toxicity to Clariasbatrachus. The toxicity of cypermethrin
and rogor on this fish increased with increasing
concentrations and exposure time. It was observed that the
cypermethrin was more toxic than rogor which was
consistent with the study reported . It was agreed that the
mortality rate was more acute in cypermethrin because of
being pyrethroid as they have been potentially more toxic to
the non-target organism like fishes and could affect faster at

hrs (Table 1). For rogorl00% mortality was observed
at18mg/l in 96hrs(Figure 2).

The 96 hrs LCsowas calculated to be 0.032mg/l for
cypermethrin and13.72 mg/l for rogor,thus cypermethrin
is more toxicthen rogor on fish (Table 3 & 4). Previous
studies indicate the high toxicity of cypermethrin to fish
species and our result are in good agreement with those
reports.

Figure 2: Cumulative mortality of Clanasbatrachus
(n=10.each concentration) exposed to acute Rogor

small doses than organophosg)hate like rogor which was
consistent with the findings of**%.

It was also reported that rogor also affected the nerve cell of
non-target organism particularly fishes that resulted in
uncoordinated behaviour and a potential carcinogen®
whereas the carcinogenicity was less in cypermethrin. The
effectiveness of rogor on mortality on the selected fishes
was observed at the higher dose at the treated condition.
This showed that cypermethrin was more effective and toxic
than rogor in this selected fishes.

5. Conclusion

From the present investigation, it was concluded that the
selected pesticides affect the population size and the trophic
relationship of an organism. Therefore the proper application
of such common use pesticides at the appropriate dose
should be encouraged by conducting mass awareness
programme highlighting their pros and cons.
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