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Abstract: Organochlorine pesticides residue (isomers of HCH α, β, γ and DDT) in Kuano river water at pre-monsoon and post-monsoon period

were analyzed for the period June, 2004 to May, 2006 by TLC method. Results indicated that presence of isomers of HCH (α, β, γ) and DDT

in both the study years even though the usage of both these pesticides is restricted. The higher concentration of pesticide was found in post

monsoon. The total concentration of HCH ranges from 0.0002 to 0.020 µg l-1 and 0.0002 to 0.009 µg l-1 and total DDT concentration ranged

from 0.0009 to 0.003 µg l-1 and 0.00 to 0.0010 µg l-1 during first and second year of study, respectively.  No temporal or spatial distribution

pattern was found perhaps due to presence of multiple and aleatory sources. In most of the samples the pesticides residues detected were

much higher than drinking water quality standards. It can be inferred that the environment may be considerably degraded by these compounds,

providing additional impact to the biota and bringing a potential risk to human health. More detailed Monitoring/studies have to be carried out on

different months with a wider spectrum of pesticides to get a clear base line data for the entire location.
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Short Communication

Introduction

Organochlorine pesticides (OCPs) have aroused global

concern due to their long persistence, low biodegradability and

wide range of distribution in the environment (Aguilar and Borrel,

2005, Krishnan et al., 2007; Borrel and Aguilar, 2005). These

have been classified as persistent toxic substance (UNEP, 2002).

India is predominantly an agricultural country and almost 50 percent

of the potential of food grain production is lost annually due to

insect/pests, pathogen etc. (Rajpal et al., 1993). Presently India is

the largest manufacturer as well as consumer of pesticides in

Southern Asia. Pesticides play an important role in control of pests

in agriculture and public health programmes. Pesticides pollution

in different places has been well documented (Sivaswamy, 1984;

Pillai and Agarwal, 1979; Srivastava et al., 1996; Singh et al.,

1998; Sankarani, 2005; Kobbany et al., 2000; Johal et al., 2007).

Unfortunately no work has so far done regarding pesticides residue

of Kuano river water of eastern Uttar Pradesh. Present study was

undertaken to assess the status of pollution load of pesticides in

Kuano river water.

Materials and Methods

The water samples were collected in pre-monsoon and

post-monsoon period (June, 2004 to May 2006) in between 8.0

to 10.0 AM in first week of each month from two different spots (S
1

and S
2
 as well as along the banks of river B

1
 and B

2
). Water

samples in replicate of five were used for analysis. The pesticides

residues were determined by TLC method (Walker and Beroza,

1963). In this method one-litre water sample was taken in two-

litre separatory funnel mixed with 3 x 150 ml distilled n-hexane

and shaken for 30 minutes. The organic phase was separated

from aqueous phase. The extractions were repeated and extracts

were concentrated to 10 ml. The sample so obtained was purified

by applying it over mixed phase chromatographic column

containing 1 x 10 cms bed of anhydrous sodium sulphate at the

bottom followed by 1 x 10 cms activated charcoal in about 600

mg Celite 545 and eluted with 40 ml of 5% benzene/hexane.

The benzene system was changed to n-hexane and then applied

to 1 x 25 cm bed of 2% activated silica gel and eluted with n-

hexane. The fractions containing pesticides were collected and

made to 20 ml with n-hexane.

Results and Discussions

The concentration of organochlorine pesticides (HCH

isomers and DDT) in water of the Kuano river during the pre-

monsoon and post-monsoon (from June 2004 to May 2006) are

summarized in Table 1.

In general the concentration of pesticides was slightly higher

in post-monsoon period. In the present study the total concentration

of HCH ranged from 0.0008 to 0.020 µg l-1 and DDT concentration

ranged from 0.0002 to 0.003 µg l-1 for the first year and for the

second study year HCH ranged from 0.0002 to 0.009 µg l-1 and

DDT concentration ranged from 0.0002 to 0.010 µg l-1. This variation

may be due to relative changes of the environmental condition.

Heavy river flow during the monsoon results in the erosion of riverbed

sediments and its resuspension into the river water column and the

pollulants sorbed on the sediments particles may be diluted by runoff

(Singh et al., 2005).

The analysis of result shows that the neither temporal nor

spatial distribution pattern in the contents of pesticide residues was

found in the river water perhaps due to presence of multiple and

aleatory sources. The presence of DDT in the river water indicate

use of DDT in the catchments. It is notable that usage of DDT and

HCH are restricted (UNEP, 2002).
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to fresh water fish’s population and other aquatic fauna. Studies on

HCH (isomers of α ,-β and  γ-HCH) and DDT revealed that in

most of the samples, the pesticide residues detected were much

higher than the drinking water quality standards. The presence

of isomers of HCH and DDT in river water could be attributed to

the intense agricultural activity in the study area. It can be inferred

that the environment may be considerably degraded by these

compounds providing additional impact to the aquatic biota and

bringing a potential risk to human health. Despite complete ban

on the use of HCH and DDT there is contamination in the river

water, it is probably due to very slow degradation or inactivation

and its persistence. Bureau of  Indian standards did not specify

any limit for pesticides in natural waters. However, as per IS:

10500-1983, the pesticide residue should be absent in drinking

water. Although several hundred pesticides with different physical

and chemical properties are widely used for agricultural

purposes, this study was limited to only a few representative

pesticides. Moreover, the investigations were restricted to only a

few sampling stations during pre and postmonsoon period. More

detailed monitoring /studies have to be carried out on different

months with a wider spectrum of pesticides to get a clear base

line data for the entire location.
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Table - 1: Concentration levels of HCH (α, β and γ HCH) and DDT in different spots in Kuano river water (µg l-1) from June 2004 to May 2006

Sample spots
          Pre-monsoon    Post-monsoon

ααααα-HCH βββββ-HCH γγγγγ-HCH DDT ααααα-HCH βββββ-HCH γγγγγ-HCH DDT

S
1

0.014 0.009 ND 0.0002 0.016 0.010 0.007 0.0003

S
2

0.017 0.016 0.0006 ND 0.018 0.017 0.0008 ND

B
1

0.013 ND 0.0013 0.0002 0.016 0.015 0.0014 0.003

B
2

0.019 0.0027 0.0015 0.0009 0.020 0.0029 ND 0.0010

ND - Not detectable
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