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SUMMARY

Gomati is located in Jaunpur district, which is very famous for aquatic biodiversity in U.P.
Aquatic biodiversity in thisriver isdepleting rapidly due to human devel opment, anthropogenic
stress, pollutants, and habitat degradation affecting the water quality. The accumulation of
organochlorine pesticideslike DDT, BHC in Fresh water aquatic ecosystemiswell documented.
Several pesticidesare being used in Indiaboth in agriculture and public health sectors. Although
the use of pesticides have resulted increased food production and other benefits, it has raised
concerns potential adverse effects on the environment and human health. The greatest potential
for unintended adverse effect of pesticidesisthrough contamination of the hydrologic systems,
which supports aquatic life and related food chains and is used for drinking water, irrigation,
recreation and many more purposes. The persistence of the organochlorinesin aquati c ecosystem
has special significance as they are picked up by aquatic organisms like plankton and in the
process pesticide residues enter in the food chain. In view to conserve the Aquatic biodiversity
of Uttar Pradesh, it is necessary to determine the level of contamination in stream and aquatic
biota, since these are important in the food web of terrestrial organisms, with some aguatic
biota, such as fish, being consumed by people and wildlife. In the present communication a
systematic survey was carried out in Gomati at Jaunpur.

Seeend of thearticlefor
authors” affiliations

ooooooooooooooo

Correspondence to :
A.K.MISHRA,
Department of Zoology,
R.S.K.D. (P.G) College,
JAUNPUR, (U.P) INDIA

Accepted : April, 2008

Key words : Aquatic biodiversity, Pollutants, and rivers of Uttar Pradesh.
Organochlorine pesticide, Endangered

EN).
(EN) MATERIALS AND METHODS

The water samples were collected from different
sampling sitesof river Gomati at Jaunpur during November,
December, 2006. Sampleswere collected from different
segments of river Gomati. Water samples (n = 6) were
collected from the sides and midstream. The details of
the sampling locations and the details of thewater quality
parameters of the river stream givenin Fig. 1 and Table
1, respectively. Fishes (n = 12) were collected using cast
net and gill net and preserved in crushedicetill analysis.
The sample processing, extraction, cleanup and gas
chromatography was done by the pesticide laboratory of
Industrial Toxicology Research Center (ITRC) Lucknow,
Uttar Pradesh, India as per standard methods (Singh et

he organochlorine pesticides arelipophilic, extremely

toxic and non biodegradable. It isreported that DDT
and Endosulfan at concentration of 16 ppb and 1ppb
respectively, aretoxictofreshwater fish (Brown, 1979).In
river streams there is also possibility of pesticide
contamination through non-point source pollution and
agricultural runoff during wet season the other possibility
isdeposition of pesticides originating from plainsduring
snow melting and interference of various physicochemical
processes. The resent reports indicate contamination of
United Statesriver streamsfrom atmospheric deposition
and erosion of soil contaminated from past use. The
pathways by which the pesticides are transported from

the application areas to other parts of the environment
with referenceto stream aregivenin Fig. 1. Incidence of
fish kill due to insecticides had occurred in different
streams (Young and Nicholson, 1951). However, inIndia
report on occurrence and distribution of organochlorine
pesticide in aquatic environment is very rare and no
systematic investigation was done on the pesticide in
stream environment is very rare and no systematic
investigation was done on pesticide residuesinthe streams

al. 1987). Physico-chemical parametersof thewater were
analysed as per standard methods (APHA, 2000).

RESULTS AND DISCUSSION

The result of the physicochemical parameters of
Gomti indicatesthat the mean value of all the parameters
were on the higher side except chloride, COD and BOD
in Gomati. Highly significant differences(p < 0.001) were
recorded for conductivity and hardness. The other
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parameters were significant (p > 0.05) variation was
observed includes turbidity, total solids, total dissolved
solids, pH, total nitrogen, cal cium and magnesium.

In the present investigation, y-BHC, total BHC and
total DDT were detected in all water and fish samples
(Table 2) collected from Gomati, where as endosulfan
was detected only in two water sample collected from

Tablel: Mean valuesof physico-chemical parameters of river Gomati. The concentration of y—BHC, total BHC and
Gomati total DDT in different sampling sites ranged from 0.010
S No. Parameter Meanvaue  100.023ug/1,0.012t00.026 ug/1 and 0.019t0 0.025 pg/
1 Turbidity (mg/l) 162+008 1 respectively.
2 Conductivity (1 mhos/cm) 92.75+ 3.18 The pesticide analysis of the fish samples of
3 Tota solid (mg/l) 98.0+14.14 endangered Chitala chitala., (n = 6) and Ompok pabda
4 Tota Dissolved Salid (mg/l) 755+ 12.02 (n = 6) indicated presence of y-BHC (0.001 — 0.003 pg/
5  Total Suspended solids 225+212 g) total BHC (0.001 — 0.0006 pg/g) and the total DDT
6 pH 7.95£221  (0.013 - 0.055ug/g, respectively. The mean values
7 Totd akdinity (mg/l) 531271 recorded were 0.002 + 0.001ug/g for total DDT. No
8 Hardness(mg/) 3752070 endosulfan residues were detected in fish samples of
9 Calcium (mg/l) 31.0+0.00 .. . .
10 Magnesium (mgl) 6.5+ 0.70 Gomati rlyer..The maximum conceqtratl on of total DDT
11 Chloride (mg/l) 354141 recorded in fish collected in sampling site D. (0.013 to
12 Fluoride (mg/l) oo1+012  0.046ug/g). Thisindicateshigher persistency of pesticides
13 BOD (mg/l) 357+ 0.95 in Gomati water which detoriate the aquatic wealth of
14 COD (mg/l) 7.65+0.21 the Gomati river.
15  Sulphate (mg/l) 2.0+2.80 The physicochemical analysis of the water samples
16 Total nitrogen (mg/l) 4.16+1.02 collected from the river streams of Gomati. The values
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Fig. 1 : Study Area — Sampling sites of Gomati river at Jaunpur.
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Table 2 : Mean values of Organochlorine pesticide in water (ug/1) and fish (ug/g) samples of river Gomati
Sr. Parameter Sampling Sites
No. Water Sample A B C D E F
1 y-BHC 0.013 0.010 0.014 0.023 0.021 0.014
2 Total BHC 0.015 0.012 0.014 0.026 0.022 0.014
3 Total DDT 0.033 0.021 0.019 0.025 0.021 0.019
4 Endosulfhan ND ND 0.001 0.001 ND ND
Fish samples
1 y -BHC 0.001 0.002 0.001 0.002 0.002 0.001
2 Total BHC 0.001 0.004 0.014 0.004 0.003 0.014
3 Total DDT 0.0042 0.013 0.019 0.046 0.004 0.019

Note : Tot — BHC = Sum of isomers of BHC;

Tot— DDT = Sum of pp— DDT; op— DD, pp - DDD; ND - Not detected

for total suspended solids, total akalinity, chloride, fluoride,
BOD, COD, sulphate and total nitrogen were not
significantly differed.

The physico-chemical parameters showed significant
variation in turbidity, conductivity, total solids, and total
dissolved solid, total alkalinity, hardness, magnesium,
calcium, and sulphate. This variation may be due to
interference of various physical/ chemical processes,
source of origin of river, type of river basin, catchment’s
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type, and other unknown factors. Thiswas also reflected
intheresults of pesticide analysisin river Gomati.

The wealth of information on pesticides in bed
sediment and agquatic biotain the scientific literature has
provided a national perspective on Organochlorine
pesticides in United states rivers (Nowell et al., 1999
and Majewski and Capel,1995). Thereview of literature
indicatesthat no studies have been done earlier in Indian
streams. However a considerable works on the
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Fig. 2 : Pathways of pesticidesin streams
(M odified from M ajewski and Capel, 1995)
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occurrence of pesticide accumulation in Ganga waters
had been done earlier by several investigators (Nayak et
al., 1995 and Kannan,1995).The result of recent studies
of the United States Geological Survey (USGS)
programmes showed detection of a large number of
organochlorine pesticides in the stream sediment and
aguatic biotain which forty four percent of the pesticides
in stream sediment, and 64 percent were detected in
aguatic biota, even though their agricultural usesin the
United Stateswere discontinued during the 1970 s(Nowel|
et al., 1999). This reflects the hydrophobicity and
persistence of these compoundsin fresh water ecosystem.
These findings emerged from the present study will
provide baseline information for making effective
conservation programmees in the fresh water habitats of
endangered fishes. The present observation suggests a
need for more studies of organochlorine pesticide
occurrence in the Gomati river where fishes are getting
endangered. Also, researchers should look for currently
used pesticides with the potential to accumulate in
sediment and aquatic biota, and toxic and long-term
effects of pesticide mixtures on people and wildlife.
Studies are also required to investigate the mechanisms
and pathways of pesticide contamination in freshwater
fishes, particularly in U.P. These studiesare also helpful
for more and more fish production, which generate
employment and food for local community by the
sustainabl e utilization of fresh water fishesand improve
the public awareness about rehabilitation at fishery
resources and also save our detoriated natural water
resources.
Authors’ affiliations
SHALNI PANDEY AND AWADHESH PAL,
Department of Zoology, R.S.K.D. (P.G.) College,
JAUNPUR (U.P) INDIA

ooooooooooooooooooooooooooooooooooooooooo

[Asian J. Envl. i, Vol. 3 (1) (June, 2008)]

REFERENCES

APHA (2000). American Water WorksA ssociation and Water
Environment Federation. Standard methods for the examination
of water and wastewater. 19" Edition. Washington DC. U.S.A

Brown AWA (1979): Ecology of pesticides. Wiley- Inter Science
Publication. New York, p.179.

Halder P., Raha, P, Bhattacharya, P., Choudhary, A., Choudhary,
A.N. (1989). Studies on residues of DDT and Endosulfan
occurring in Gangawater. Indian J Environ Health, 31 : 156 —
161

Industrial Toxicology Research Center (1998). A study of the
impact of GAP projects on wastewater toxicants and their
consequent effectson agriculture, Health and the environment.
IN : A cost benefits analysis of the Ganga action plan — Final

report prepared for the Govt. of India and the Govt. of U.K.
9.1-9.48.

Kannan K., Tanabe, S., Tatsukawa, R. (1995). Geographical

distribution and accumulation features of organochlorine
residues in fish in tropical Asia and Oceania. Environ Sci.
Technol., 29 : 2673 —2683.

Majewski,M.S., Capd, P.D. and Dileanis, E.D. (1995). Pesticides
in the atmosphere-distribution, trend and governing factors.
Ann. Arbor Press, Inc., Chelsea. Mich., 228.

Nayak,A. K., Raha, R. and Das, A.K. (1995). Organochlorine
pesticide residues in middle stream of Ganga river in India
Bull. Environ. Contam Toxicol., 540 : 68 — 75.

Nowell, L. H., Capel, P.D. and Dlleanis, E. D. (1999). Pegticides
in stream sediment and aquati ¢ biota-distribution, treands and
governing factors. Boca Raton, Fla, CRC Press, Pesticides in
the Hydrologic Systems Series, 4 : 1040.

Singh, K.P,, Takroo, R. and Ray, PK. (1987). Andysisof pesticide
residuesinwater. Industrial Toxicology Research Center (ITRC)
manual no.1. Lucknow —226001, U. P. India, p178.

Yong, L. A. and Nicholson, PA. (1951). Stream pollution
resulting from the rise of organic pesticide. Prog. Fish Cult.,
13:193-198.

*HIND INSTITUTE OF SCIENCE AND TECHNOLOGY*



