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ABSTRACT: The toxicity of carbaryl and malathion to Clarius batrachus was studied in a static renewal 
bioassay for 48 hrs and 96 hrs. Also a chronic dose of 45 days 0.05 ppm malathion and 2 ppm carbaryl was taken to 
study morphological, physical and behaviroural changes during exposure. The LC50 value of carbaryl for 48 hours 
was 13.24 ppm and 5.248 ppm respectively and for malathion 48 hours and 96 hours was 0.31 ppm and 0.25 ppm 
respectively. The fish shows quick response to malathion than carbaryl. The results revealed that malathion is more 
toxic to Clarius batrachus than carbaryl. @ JASEM 

 
The aquatic ecosystem is the greater part of natural 
environment which is facing the threat of shrinking 
genetic base and biodiversity due to indiscriminate 
use of pesticides (Rahman et al., 2002). Pesticides as 
carbaryl and malathion are useful to control 
economically important crops (Saeed et al., 2005), 
but are found very much hazardous to the aquatic 
flora and fauna and hence ultimately to human being 
as they depend on aquatic foods like fishes 
(Mellanby, 1967).  Malathion is an 
organophosphate pesticide widely used an alternative 
to carbamate pesticide, carbaryl is commonly as 
sevin (Svoboda et al., 2001). Both are less soluble in 
water and highly soluble in organic solvents. 
Organophosphate pesticides such as malathion has 
low cumulative ability and short term persistent in 
nature but high pesticidal action (Svoboda et al., 
2001). 
Increased use of these pesticides in most tropical 
countries has been reported to results in severe 
toxicities and bioaccumulation (Palmer, 1972; Parish, 
1985). Therefore there is a need to investigate the 
toxicity of carbaryl and malathion which are oftenly 
used for pest management in agricultural and run off 
in aquatic habitat. Clarius batrachus (Family 
Claridae) is one of the commercial important fish 
widely used for its food value of this fish in India, 
Burma, and Sri Lanka. Due to the ease in 
transportation of this fish and accessory respiratory 
organs it can survive for a long time out of water. 
Literature review reveals that little work has been 
carried out on toxicity of these pesticides on fishes 
(Omitoyin et al., 2006). Hence there is a need to 
study the toxicity of malathio and carbaryl pesticides. 
The present investigation is an attempt to study the 
effect of carbaryl and malathion on Clarius 

batrachus. By determination of the LC50 (medium 
lethal concentration that kills 50% of test population), 
and to check the chronic effect of these pesticides 
exposure for 45 days. Also the objective is to study 
the physical, morphological and behavioural 
alteration has been recorded on Clarius batrachus. 
 
MATERIALS & METHOD 
Two pesticides namely carbaryl and malathion were 
used for present investigation. Both widely used for 
pest control in India. For comparative toxicity 
determination technical grade carbaryl of 50% 
W.D.P. form Awant’s crop limited, India and 
malathion 50% EC from Krishidev India were used. 
A small quantity of acetone was used for stock 
preparation, it was reported to be non-toxic to fish 
(Pickering et al., 1962). However acetone controls 
were also maintained to nullify possible effects if 
any. The bioassay method adopted in the present 
investigation were as that of Doudoroff et al. (1951), 
F.A.O. (1986) and APHA (1998). Fish of uniform 
size (22 ± 2 cm) and weight (155 ± 5 gm) were 
selected for LC50 determination against carbaryl and 
malathion. The average mortality in each 
concentration was taken to determine the LC50 by 
graphic method, in which mortality was plotted 
against log concentration of pesticide (Omitoyin et 
al., 2006).  In the present investigation some 
morphological observation, physical and behavioural 
changes in altered environment of exposure to 
sublethal and chronic concentration of these pesticide 
were studied with the criteria of Das and Konar 
(1974), Koudinya (1978), Joshi and Rege (1980), 
Gowda et al., (1981) and Narsimha and Murphy 
(1983). 
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Table No. 1: Mortality of Calrius batrachus at different concentration of carbaryl and malathion for 48 hrs and 96 hrs exposure period. 

 Exposure of 48 hrs Carbaryl  Exposure of 96 hrs Carbaryl  
S.N. Conc. of 

Carbaryl 
in ppm 

Log Conc. Fish 
Exposed 

% Kill Fish Dead S.N. Conc. of 
Carbaryl 
in ppm 

Log Conc. Fish 
Exposed 

Fish 
Dead 

% 
Mortality 

1 8 0.9030 10 0% 0 1 2 0.3010 10 0 0% 
2 10 1 10 10% 1 2 4 0.6021 10 3 30% 
3 12 1.0792 10 40% 4 3 6 0.7782 10 6 60% 
4 14 1.1461 10 60% 6 4 8 0.9030 10 8 80% 
5 16 1.2041 10 100% 10 5 10 1.00 10 10 100% 
  
 Exposure of 48 hrs. Malathion    Exposure of 96 hrs. Malathion 
S.N. Conc. of 

Malathio
n in ppm 

Log Conc. Fish 
Exposed 

Fish 
Dead 

% 
mortality 

S.N. Conc. of 
Malathion 

in ppm 

Log Conc. Fish 
Exposed 

Fish 
dead 

% 
Mortality 

1 0.20 0.03010 10 0 0 1 0.15 0.01760 10 0 0% 
2 0.25 0.03919 10 3 30% 2 0.20 0.03010 10 2 20% 
3 0.30 0.04771 10 4 40% 3 0.25 0.03919 10 5 50% 
4 0.35 0.05441 10 6 60% 4 0.30 0.04771 10 8 80% 
5 0.40 0.06021 10 10 100% 5 0.35 0.05441 10 10 100% 

 
Table No. 2: Physical, Morphological and Behavioural changes during exposure time for Carbaryl (C) and Malathion (M). 

Exposure period / 
Control 

Conc. 
in ppm 

Colour 
change 

Body weight 
decrease 

Opercular 
activity 

Bottom to surface 
movement 

Resting at 
bottom 

Mucus 
secretion 

Loss of 
equilibrium 

Control __ = = = = = = = 
48 hrs C 13.34 = = + + = = = 
96 hrs C 5.24 = = ++ + = = = 
45 day C 2.00 + + ++ = + + = 
48 hrs M 0.31 = = + ++ = = + 
96 hrs M 0.25 + = ++ ++ = = = 
45 day M 0.05 ++ ++ +++ = ++ ++ = 

Foot note: 
Change occur / increase shown by '+' 
No change or no increase / decrease shown by '=' 

 
Figure 1: LC50 values for carbaryl and malathion at different time intervals on Clarius batrachus. 
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RESULT & DISCUSSION 
The LC50 values were determined using different 
concentrations of pesticide for 10 fishes is present 
mortality (table no. 1) for different time of exposure. 
The 48 hrs LC50 of carbaryl to Clarius batrachus 
was 13.24 ppm (Fig. 1a) which was relatively higher 
than Channa punctatus (8.5 ppm) reported by 
Sambasiva Rao (1999). And for 96 hrs it was found 
5.248 ppm (Fig. 1b) which is high when compared 
with the literature of Kartz (1961) for Coho Salmon 
(1.3 ppm), for brook trout (1007) and for rainbow 
trout (1.47). The value obtained was also higher than 
juveniles of Clarius garipinius (0.38 ppm) studied by 
Omitoyin et al. (2006).  The LC50 of malathion for 
48 hrs and 96 hrs was found 0.31 ppm and 0.25 ppm 
(Fig. 1c and 1d). These values were relatively low 
when compared with 48 hrs. Literature of Pickering 
et al. for Fathhead fish (25 ppm), and gold fish (0.79 
ppm) and also lower than Killifish 1.8 ppm studied 
by Tsuda et al. (1997). Vittozi and De Angelis (1991) 
summarized the 96 hrs LC50 values of malathion 
0.091 to 22.09 ppm for different species. 
The difference in toxicity to the different species 
mentioned above might be due to differences in 
absorption pesticide, their accumulation, 
biotransformation and excretion. Differences in 
metabolic pathways among species may result in 
different patterns of biotransformation leading to 
more or less toxic metabolites (Johnson and Taledo, 
1993). The magnitude of toxic effects of pesticides 
also depends on length and weight, corporal surface 
to body weight ration and breathing rate (Singh and 
Narain, 1982; Murthy, 1986 and Alkahem et al., 
1998).  The physical, morphological and behavioural 
changes observed for there doses of LC50 as well as 
for chronic dose of 45 days 0.05 ppm malathion and 
2 ppm of carbaryl presented in table no. 2. It was 
observed that body weight decrease in chronic dose. 
The increase in opercular movement and bottom to 
upward movement to overcome on hypoxic condition 
was seen in the 48 hrs and 96 hrs dose. Resting at 
bottom, excess secretion of mucus, colour change 
was observed in the chronic dose of 45 days. The loss 
of equilibrium of fish were also seen in the 45 days 
dose of malathion. These findings agreed with the 
studies of Alkahem et al. (1998); Omitoyin et al. 
(1999); Fafioye (2001); Waiwood and Johnson 
(1974); Srivastava et al. (1979) and Sambasiva Rao 
(1999). The result of the present study indicates that 
carbaryl and malathion exerts toxic effect on fish and 
show quick and lethal response to these toxicants. 
Thus the use of carbaryl and malathion should be 
properly and strictly control and regulated by 
appropriate legislation in order to prevent its 
bioaccumulation in the environment, aquatic animals 
and ultimately to the human being. 
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