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ABSTRACT 

 
The residual toxicity of lethal and sub lethal doses of methamidophos (Organophosphate) were determined against a common carp 

(Channa punctata).  The LC50s were calculated to be 8.58 mg/l after 96 hours followed by 16.62 and 25.32 after 72 and 48 h of 

treatment respectively. The importances of pesticides as the run off from the agricultural fields to aquatic bodies are discussed. 
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INTRODUCTION 

 

 Fish are one of the most important target organisms in any aquatic systems, and are one of the major sources of 

cheap protein for human beings in Pakistan. A variety of fish species show uptake and accumulation of many 

contaminants such as pesticides (Heger et al., 1995; Grande et al. 1994). Pesticides have been found to be highly 

toxic not only to fish but also to fish food organisms, thus threatening the life of the fish (Grande et al., 1994; 

Shakoori et al., 1996; Azmi et al., 1999). Pesticides contamination of surface water from agriculture use is a 

problem of worldwide importance. Once a pesticide is introduced into the environment there is a reasonable chance 

that it will eventually find its way into water therefore aquatic systems probably represent one of the most important 

complex environment as far as describing the fate and behavior of pesticides. Bioaccumulation of pesticides in 

aquatic species is increasing alarmingly, thus posing a threat to aquatic life (Heger et al., 1995). In view of the 

always increasing risk of natural waters being polluted by different pesticides, the study was designed to determine 

the lethal and sub-lethal toxic effects of organophosphate insecticides, methamidophos that are commonly used on 

agricultural crops and run off to near by aquatic bodies and cause risk to aquatic fauna including fish.  

 

MATERIALS AND METHODS 

 

Methamidophos was tested against a common fresh water fish (Channa pucntata) which were collected from 

Gharo, Thatta, Sindh. Fish of uniform size (6.5-7.0 cm) were used to expose different doses of insecticides i.e. 2, 10, 

20, 30, 40, 60, 80, 100 mg/litre. Fishes were exposed in glass jars of 3 liter containing water of pH 7. The doses 

were applied with the help of glass pipette and micro syringe for low doses. Ten fishes were transferred in each jar. 

The jars were then covered with perforated plastic cap with a provision of aeration. The experiment was carried out 

in triplicate with control batches of untreated fish. The experiment was carried out at 30-32C. Mortalities were 

recorded at 48, 72 and 96 hours after treatment. The mortality data was subjected for analysis to calculate the LC50 

by Finny software (Probit analysis). The residual toxicity of lethal and sub-lethal doses (2, 10, 20< LC50 25.32 mg/l 

for 48 h<30, 60 and 100) was tested by recording the data until the mortality started in the control batch.  

 

RESULTS AND DISCUSSION 

 

The experiment was conducted to calculate the dose ranges and lethal and sub lethal residual toxicity of 

methamidophos an organophosphate insecticide against common carp (C. punctata). Mortality was recorded at 48, 

72, and 96 h after treatment. The LC50s were calculated to be 8.58 mg/l after 96 hours followed by 16.62 and 25.32 

after 72 and 48 h of treatment respectively. In this experiment the residual toxicity of methamidophos was tested at 

sub lethal and lethal doses against the same specie that was exposed to different doses of insecticide (2, 10, 20< 

LC50 25.32 mg/l for 48 h<30, 60 and 100). After treatment mortality data was recorded up to 13days when the 

mortality started in control.  

There was only 20% mortality at the dose of 2mg/l, which was observed after 4
th

 day of treatment, and then no 

mortality was observed until the last day of experiment. Whereas 25% mortality was recorded after 24 h of treatment 
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followed by 40%, 50% and 60% after 2
nd

, 4
th

 and 6
th

 days of treatment at 10 mg/l dose and then no mortality was 

observed until the last day of experiment. Similarly, 40% mortality was observed after 24 h of treatment followed by 

60% and 100% after 8
th

 and 9
th

 day respectively at the dose of 20 mg/l. The lethal dose 30mg/l was found to be very 

toxic as 60% mortality was recoded after 24 hours of treatment followed by 80% and 100% after 2
nd

 and 11
th

 days of 

treatment respectively. The 80-100% mortality was recorded after 48 h of treatment at the lethal dosage when tested 

2 and 4 times the LC50. The results of residual toxicity i.e. sub lethal and lethal dosages are given in Fig. 1.  
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Fig. 1. Residual toxicity of sub lethal (A) and lethal (B) doses of methamidophos against common fresh water fish (Channa punctatus). 

 

In the present experiment 20% mortality at dose of 2 mg/l was observed after the 4
th

 day of treatment but in a 

similar species (but not the same) at lower doses i.e. 0.62, 1.25, 2.5 and 10 µg/l even after 72 hours of treatment fish 

remain unaffected (Anwar et al., 2005). Methamidophos appears more toxic to common carp (C. punctata) in which 

case LC50 of 8.58 mg/l was calculated. Whereas in the case of methyl parathion 21 mg/l LC50 was calculated by 

Anwar et al. (2005) in a different species of common carp in Thatta District. The differences in the acute toxicity 

values of pesticides after time period is due to a great variability in species sensitivity to a particular pesticide, as 

well as great variation in the toxicity of different pesticides to a species as observed in the case of other marine 

crustaceans (Randall et al., 1979) in aquatic arthropods (Fortun et al., 1995) and in fish Cyprinus carpio  (Malla and 

Bashamohideen 1988). Additionally, for any species, sensitivity to a given pesticide varies with age, sex, nutritional 

background, health and stress. A lethal dose of 30 mg/l of methamidophos was found to be highly toxic in the 

present experiment, so much so that 60% mortality was recorded after 24 h of treatment followed by 80% and 100% 

B 

A 



RESIDUAL TOXICITY OF METHAMIDOPHOS AGAINST A COMMON FRESH WATER FISH 

INTERNATIONAL JOURNAL OF BIOLOGY AND BIOTECHNOLOGY 3 (3): 591-593, 2006. 

593 

after 2
nd

 and 11 days of treatment. The present study adds to the validity of monitoring residues of persistent 

pollutants, which can provide basic information concerning the response time of natural ecosystem.  

It would be useful to investigate further the effect of individual variables and environmental factor on the 

uptake and distribution pattern of pesticides. Probably a wide survey is required with a wide range of toxic material 

as the run off from the agricultural fields of a wide spectrum of pesticides could harm the aquatic fauna in a more 

severe manner.  
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