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Abstract: The present investigation, acute toxicity of the fungicide, Bifenthrin, was carried out under  condition to adult experimental Clarias 
batrachus Clarias batrachus (Linn.). The 96 h LC  with 95% confidence limits of  is 3.464 (3.032-3.779) µg l . The LC50 values for 24, 48, 72 50

-1

and 96 hours exposure to Bifenthrin are 5.093µg/l, 4.659 µg l , 3.893 µg l and 3.464 µg l . None of the unexposed control fish died. Mortality -1 -1 -1

rate between each concentration and mortality rate between 24-96 h depending on time was correlated. Significant relationship (p<0.05) was 
recorded between mortality rate and exposure times (24, 48, 72 and 96 h) at all concentrations. Similarly, significant variation was observed 
between mortality rate of fish at all the exposure doses at all the exposure times (p<0.01). The exposed fish showed abnormal behavioral 
responses depending on dose of bifenthrin and duration of exposure. The bifenthrin-based Marker pesticide was therefore classified as 
strongly toxic to fish.
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Pesticides and related chemicals originate from human 

activity or agricultural farming and they are discharged 

directly or indirectly into the receiving waters (Bansode et al 

2016). Though pesticides have contributed largely to human 

welfare, their adverse effects on non-target animals as well 

as ecosystem are significant (Hazarika et al 1998, John 

2007). The movement of pesticides into surface and 

groundwater is well studied (Bansode et al 2016). 

Contamination of surface waters by pesticides used in 

agriculture field is a problem of worldwide importance (Sibley 

et al 1991). Pesticides reaching water bodies manifest their 

toxic effect in the aquatic organism as well as ultimately affect 

human beings through aquatic food source (Sahai 1992). 

The toxicity test is necessary to find out toxicant limit and safe 

concentration, so that there will be minimum harm to aquatic 

ecosystem in future (Bansode et al 2016). Bifenthrin is a 

third-generation synthetic pyrethroids insecticide which is 

characterized by very strong environmental persistence and 

high insecticidal activity (Bansode et al 2016). Bifenthrin is 

effective as a gut or contact insecticide and it affects the 

nervous system of vertebrates and invertebrates (Velisek et 

al 2009). It acts on sodium channels at the nerve cell endings 

to depolarize the pre synaptic terminals as well as affects 

cellular ATPase production (Roberts et al 1999).

The  bifenthrin on fish are scanty reports on the toxicity of

(Bansode et al 2016). No literature is available on the acute 

toxicity Clarias batrachus Clarias batrachusof bifenthrin on .  

has been chosen as a piscine model for this study because it 

is an air-breathing fish, having accessory respiratory organ 

and it is also a bottom dweller fish species. Being a bottom 

dweller species, usually highly exposes to Clarias batrachus 

different pesticides which come to the water via agricultural 

runoffs. The aims of the present study were to evaluate the 

acute toxicity and ethological responses of  C. batrachus

(Linn.) exposed to bifenthrin.

MATERIAL AND METHODS

Test organisms used in the bioassay comprised of adult 

Clarias batrachus (mean length  122.50±3.46 mm, mean 

weight 20.50±5.43g). The fish were collected from the fish  

farm located at Kazipara, near Barasat, 4 km away from the 

campus. The test organisms were brought to the laboratory 

and transferred to the rectangular cement tanks of 800 liters 

capacity containing unchlorinated, well aerated water. The 

fish were acclimatized to the food and laboratory conditions 

with 12 hr dark and 12 hr light cycles, pH range of 7.00 to 7.40 

and temperature ranging from 22 to 28 °C for two weeks 

(APHA 2012).

For the determination of acute toxicity static 

replacement bioassays with fish were conducted in 15 liters 

glass aquaria containing 10 liter of water. Each set of each 

tests was accompanied by four replicates with sufficient 

control and was provided with five fish. Rough range finding 

tests were conducted initially to estimate the range of doses 

at which the mortality of fish may occur. Finally, the selected 

test concentrations of bifenthrin were used to  C. batrachus

for determination of the LC values at 24, 48, 72 and 96h of 50 

exposure were 3.0, 3.5, 4.0, 4.5, 5.0, 5.5, 6.0, 6.5, and 7.0 

µg/l. Unchlorinated tap water stored in large glass aquaria 

(temperature 26 ± 0.28 C, pH 8.10 ± 0.24, free CO  10.7 ± o
2
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