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ABSTRACT
Key Words:
Parathion The present research work is oriented to find out toxic effects of an organophosphate
Toxicity insecticide, parathion on a freshwater fish, Channa gachua. By following standard
Channa gachua procedures for toxicity determination, it was found that 34.0, 33.0, 32.0 and 31.0 ppm
LC,, of the parathion formed 24 h, 48 h, 72 h and 96 hours LC,, doses, whereas LC, and

LC,,, doses were 21.0 and 35.0 ppm respectively showing toxic nature of the insecticide.

INTRODUCTION

Different industrieslike digtilleries, cotton mills, tanneries, paper mills, jute mills, fertilizersplants
and chemical plants pass out their effluents in adjoining rivers, ponds, ditches and other water re-
sources. Apart from these, the run-off water from agricultural fields carriesalot of pesticides, herbi-
cides, fungicides and weedicides. All these chemicalsthreaten the existence of floraand faunaand
adversely affect the ecological balance leading to unwanted mortality of aquatic biota including
fishes (Alam 2002, Sadhu 2004). Though, the survey of literature reveal sthat alot of work hasbeen
carried out on various aspects of toxicity of different chemicalsto fishes, thereislittleinformation
onthe toxicity of parathion. In the present study, an attempt has been made to assessthetoxicity of an
organophosphate i nsecticide, parathion on afreshwater air-breathing fish, Channa gachua (Ham).

MATERIALS AND METHODS

Live specimens of Channa gachua were procured from local fish market at Hazaribag, brought to the
laboratory and washed with 0.1% KMnQ, solution to avoid skin infection. The fish were acclima-
tized to the laboratory conditionsfor 15 days and fed daily with chopped goat liver and fish food.

The physico-chemical characteristics of the diluent (normal water) and treated water forming
L C,, doseof the parathionwere analysed asper standard procedures of APHA (1998). Parathionisa
broad spectrum organophosphate pesticide (trade name, Alkron, Alleron, Thiophos) used against a
variety of pestson avariety of cropsincluding paddy.

Thetoxicity determination was carried out in round bottom glassjars. Thefishin healthy condi-
tion and almost of same age group and average body weight of 42.0 £ 0.98 g were usedin the experi-
ment. The test technique employed was of Doundoroff et al. (1951) and Thakur et al. (1981). For
estimating the degree of toxicity of parathion, abatch of 10 test fish were released at atimein each
container. Experimentsfor each dose of the chemical were repeated ten timesto get average figure of
mortality from a sampletest of 100 test specimens. A control experiment with 10 fish was set smul-
taneoudly without toxicant to have acomparativeidea.
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RESULTS AND DISCUSSION

The results of acute toxicity test with parathion as toxicant and Channa gachua as test specimen
clearly show thetoxic nature of the agrochemical, leading to aterationinthe physico-chemical qual-
ity of water and occurrence of mortality of thetest fish at varying rates. The mortality percentage of
Channa gachua with the toxicant parathionisgivenin Table 1. The 96 hour LC, value of parathion
was found to be 31.0 ppm, whereas LC and LC,, doseswere 21.0 and 35.0 ppm respectively.

The study on pesticide impact deals, in general, with the reaction of a living organism in an
aguatic environment and there isa generalized view that the toxicity of achemical dependson spe-
cies concerned, capacity of theindividual sp. to detoxify the compound; factorslike DO, free CO,,
pH, temperature, etc., and size, length and weight of the test species, ashas been expressed by Alam
(1998) and Srinivaset al. (1994). Susceptibility of the aguatic biotato other agrochemicals has been
investigated by other workerslike Basak & Konar (1973), Kumar & Reddy (1997) Marandi (2000)
and Pathak et al. (2007) and others.

The behavioural response of the fish towards the toxicant was also investigated in the present
study. Asreleased in the toxic media, the fish showed abnormal behaviour. When exposed to higher
concentrations, hyperexcitability, increased aerial excursion, and increased opercular movement were
observed asimmediate response of fish towards the toxicant. Fish were often seen swimming with
jerky movementson the surface of water and tried to jump out of the container. The higher concen-
tration of parathi on exposure showed whitewound patches on the skin surface at the sde of the body.
Thefishtried to remainamogt in vertical position perpendicular to the base of the container with the
mouth facing upward. Finally, the fish lost balance, settled to bottom and died.

According to Murrihead-Thomas (1971), there isincreasing realization that the effects of pesti-
cides on the reaction of fish other than the easily observable mortality effects must be takenin to
account in eval uating the compl ete ecol ogical impact of a contaminating substance. Similar behav-
ioural changesin fishes dueto pesticidal pollution or other types of pollution have been studied by
Khangarot & Somani (1980), Mishraet al. (1996) and Pandey et a. (1997). On analysing different
factorsinvolved in behavioural changes, it appears that immediately after facing the unfavourable
toxic media, the test specimen have to exert maximum efforts but due to limitation of energy re-
quired and downward trend of opercular movement, the effort lasted for alimited period; finally
meeting death end.

On analysing the physico-chemical characteristicsof the normal water and treated water having
received the agrochemical to cause 50 percent mortality of the tests fishes, a significant level of
alteration wasfound particularly inrespect to temperature, pH, DO, free CO2, etc. All these changes
have been presented in Table 2. Water temperature is one of the most important factorsin the envi-
ronment of aquatic organismsand playsavital rolein determining their distribution, growth, repro-
duction, metabolism and behaviour. Several authors including Mohan Rao (1981), Khan (1981),
Sharma& Mukherjee (1978) and Patel & Kaliwal (1983) havethrown light on therole of hydrologi-
cal factors and have come to the conclusion that for normal growth of the fishes, not one factor is
possible, rather severa physico-chemical factorsareinvolved to cause stresson the survivality of the
fishes. Thus, it is concluded that the agrochemical parathion istoxic in nature and utmost care is
needed while spraying it over the crop-fields so asto save the fishes and other aquatic biota of nearby
water bodies.
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Table 1: Mortality percentage of Chana gachua exposed to different concentrations of parathion.

Concentration No. of Mortality percentage Remarks
(ppm) Specimens 24 hr 48 hr 72 hr 96 hr
21 100* - - - -
23 100* - - - 2
25 100* - 1 2 4
27 100* 2 4 6 10
29 100* 10 15 20 30
31 100* 20 35 40 50 LC**
32 100* 35 45 50 60
33 100* 40 50 60 70
34 100* 50 65 80 20
35 100* 65 75 20 100 LC, " **
Control 10 - - - -

*Total number of test specimens tested in 10 sets of experiments; ** Incipient LC, /96 hr dose.
***Incipient LC,,/96 hr dose.

Table 2: Physico-chemical characteristics of the diluent (plain water) and LC,, dose of parathion.

Parameters Diluent (plain water) 31.0 ppm media*
Odour Odourless Unpleasant
Temperature°C 250+ 05 2575+ 0.15

pH 76+0.1 7.2+0.20

DO, mg/L 6.8+ 0.12 425+0.25

Free CO,,mg/L 15+0.10 3.70+0.18

Total alkalinity, mg/L 51.0+ 0.30 56.5+ 0.15

*LC,, dosefor C. gachua
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