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Car baryl is one of the nost commonl y enpl oyed
insecticides for controlling the pests of cotton,
t obacco, padd and nunber of other «crops. It is
reported to ave |low persistence in soil (about 4

months; Caro et al 1974) and fresh water (about 60
days; Odeyem 1982). Carbaryl has also been shown to
have low toxicity to fish, but its toxicity to aquatic
insect larvae and crustaceans, which form the nmgjor
part of the food of many inportant species of fish, is
very high (Johnson and Finley, 1980). Since nmjor part
of our food fish is taken from natural resources, the
gradual pollution of such water bodies is a mgjor
concern these days.

In India, nost of the work has been restricted to the
short term effects of carbaryl on the survival and
behavi our al changes in fry, fingerlings and adults of
freshwater teleosts. However, little work has been done
on the effect of this pesticide on the biochen cal
pararneters of various tissues of fish (Mohan Rao et
al., 1984). So, the present studies were undertaken to
study the toxic effect of carbaryl 50% WP on the
protein and lipid content of various tissues (flesh,
l'iver and gonads), maturation and breedi ng potential of
a fresh water teleost, Crrhina nrigala (Ham).

MATERI ALS AND METHODS

Two sets of experiments were conducted, first during
preparatory phase (March and April) and second during
pre-spawni ng phase (May and June), for 60 days each.
Live fish (Crrhina nrigala) were collected during
different phases of reproductive cycle fromthe Fi sh
Farm of Punjab Agricultural University, Ludhi ana and
acclimated to the |aboratory conditions 15 days prior
to the exposure to 0.002 ng/L (safe) and 0.01 ng/L
(subl et hal) concentrations of car baryl 50% WP
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[ 1- napt hyl - N- net hyl carbamat e; Sevi n*]. These
concentrations o car baryl wer e determ ned by
conduct i ng static bioassay experinents (Kaur and
Dhawan, 1993). Concentrations were made in terms of the
pesticide commercial formulations and not in terns of
active ingredient of pure pesticide because only
commrer ci al preparation is used in agriculture.
Experinents were conducted in glass aquaria (1 X 1 X
0.5 m wth water capacity of 150 L. Dechlorinated tap
water (pH 7.2) was used for runni n? experiments and
control . 15 fish (12.5 + 1.5 cmin lTength and 32.0 =
3.5 g in weight) were released in each aquaria having
100 L of test water. Fish were fed ad libitumwith rice
bran and ground nut oil cake (1:3)on alternate days.
Vater was replaced twice a week. The experinments were
run in triplicate.

At the tinme of exposure five fish were sacrificed and
anal ysed for protein and lipid contents of flesh,liver
and gonads which served as initial control. After 60
days of exposure, 5 fish from each treatnment and
control were sacrificed for various paraneters. Total
proteins and total Iir)i ds were estimated following the
met hods of Lowy et al. (1951) and Folch et al. (1957),
respectively. T

At the end of each experinment, gonado-somatic index
(GSI) and ova diameter was recorded with the aid of an
ocular mcroneter. At the end of second experiment the
exposed fish were also induced to breed and fecundity,
fertilization and hatchability was determ ned.

The significant differences between contr ol and
experi ment al groups were calculated on Per sonal
Conput er  using STATGRAPHI CS package of software. The
di fferences between various paraneters were calcul ated
by one way analysis of variance (p=0.05).

RESULTS AND DI SCUSSI ON

Effect of 0.002 ng/L and 0.01 ng/L concentrations of
carbaryl observed on the protein and lipid contents of

flesh, liver and gonads of C. nrigala during two
reproductive phases are presented in Table I. In the
present studies, during both the preparatory and pre-
spawni ng phases of repr oduct i on, bot h t he
concentrations of carbaryl reduced the rotein and
lipid contents of flesh, liver and gonads of both nales
and females to a significant level as conpared to
control . Further, within the treatnents, the decline

was nmore in 0.01 ng/L concentration of carbaryl than in
0. 002 ng/ L. Singh (1988) also reported reduction in
protein content of Iliver of darias batrachus in
response to nmalathion and Y-BHC. Arunachalan et al.
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Table 1. Effect of carbaryl on protein and lipid contents of various tissues of
Crrhina nrigala

Biocheqical Ti ssue Mal e Femal e
paranet ers
Control Carbaryl conc. Control Carbaryl conc.
0.002mg/L 0.01mg/L 0.002mg/L 0.01mg/L

Preparatory phase

Protein Flesh 18.35 16.00%* 13.25*a 18.90 17.30% 15.00*a
(g/100 g Liver 12.56 9.80%* 7.00*%a 13.80 12.00%* 10.00*a
of tissue) Gonad 12.23 9.80% 8.15%3 14.30 13.50% 9.20*a
Lipid Flesh 0.65 0.63 0.50% 0.80 0.78 0.62%*
(g/100 g Liver 7.80 6.90 4.80%*a 7.50 6.30 4.80%a
of tissue) Gonad 5.75 4.50%* 3.00*a 7.15 6.90% 5.00%a

Pre-spawning phase

Protein Flesh 19.20 18.00%* 16.90*a 21.30 19.00* 18.62%
(g/100 g Liver 16.80 14.22% 12.50*3 17.50 15.05* 11.00*a
of tissue) Gonad 10.80 8.80% 8.00% 17.20 14.54%* 11.00%*
Lipid Flesh 1.40 1.34 0.85%a 1.85 1.50 0.90*a
(g/100 g Liver 11.50 8.22%* 6.82%a 13.25 9.00%* 6.92%a
of tissue) Gonad 6.52 4.93% 2.90%*a 0.40 8.52% 6.40*a

*-Significant difference between control and carbaryl concentrations
a-Significant difference between carbaryl concentrations



Table 2. Gonado-sonmatic index and Ova dianeter (nm of
C. nmrigala followi ng exposure to carbary

Repr oductive Cont r ol Carbaryl concentration
phase

0.002 g/ L 0.01 g/ L

Gonado-somati ¢ i ndex

Preparatory phase 8.70 5. 80* 4. 90*
Pre-spawni ng phase 13.20 10. 50* 9. 25*

Ova di aneter

Preparatory phase 0.50 0. 45* 0. 39*°
Pre- spawni ng phase 0.62 0.59 0. 52*°

*-Significant difference between control and cabary
concentrations

a-significant di fferences bet ween carbary
concentrations

Table 3. Fecundity, fertilization and hatchability of
C. nrigala follow ng exposure to carbary

Par aneters Cont r ol Carbaryl concentration
0.002 ng/L 0.01 ng/L

Absol ute fecundity 14700 12680* 6500*°

Running fecundity 6480 3000* 1070*°

Percent eggs rel eased 44 24* 16*°

Fertilization (% 85 76* 72*

Hat chability 95 82* 60*°

*-Significant difference between control and cabary
concentrations

a-significant di fferences bet ween car baryl
concentrations

(1980) and Mbhan Rao et al. (1984) considered carbaryl
to be a nmetabolic stressor. The decrease in protein
content with corresponding decrease in lipid content of
liver may be due to increased utilization of protein
reserve in liver during stress induced starvation.

However, Saxena et al. (1989) attributed the decrease
in protein content to decreased protein synthesising

capacity of liver of Channa punctatus exposed to
car baryl and malathion. In present studi es t he

concentration dependent decrease in lipid content of
liver of C nrigala may be due to decline in lipid
synt hesi sing capacity and/or due to an increase in the
hydrolysis of hepatic lipids to conbat the stress
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conditions as reported by Saxena et al. (1989) in C
punct atus exposed to carbaryl and malathion. Singh and
Singh (1980) also observed a decrease n the lipid
content of liver of Heteropneustes fossilis during
preFaratory and post spawni ng phases of reproduction

followi ng exposure to nalathion and hexadrin (endrin).
The effect of carbaryl on the breeding potential of C

mi%ala is given in Tables 2 and 3. The ability of
ish to reproduce is greatly influenced by carbaryl as
reflected by significant decrease in Gsl, ova
di amet er, absolute fecundity, running fecundity,

fertilization rate, hatchability and survival of eggs.
Fol | owi ng exposure to both concentrations of carbaryl,

GSI of fish decreased significantly than control,

during both preparatory and pre-spawning phases of
reproductive cycle. However, no significant difference
in GSI was recorded between the treated groups during
both the reproductive phases. The decrease nmay be
attributed to t he arrest of fol l'i cul ar
devel opment/fol licul ar atresia and i mpai rment  of
vitel | ogenesis caused by |ow | evel s of gonadotropins in
pesticide treated fish as also reported by Saxena and
Garg (1978) in C punctatus following exposure to

fenitrothion and Shukla et al  (1984) in Sar ot her odon

nossanbi cus followi ng exposure to carbaryl.

In present studies, concentration dependent decrease in
ova dianeter, fecundity, fertilization and hatchability
of C. i %al a was recorded. Carlson (1971) al so
observed adverse effect of 0.68 ng/L carbaryl on
spawni ng of fathead minnow, Pinephales pronelas. Since
reproduction in fishes is controlled by t he
hypot hal ano- hypophyseal - gonadal axis (Peter et al.
1986) and decrease in the level of gonadotropins caused
by pesticides (Singh and Singh, 1982) possibly explain
the decline 1n reproductive potential of pesticide
exposed fish.

It my be concluded that 0.002 ng/L and 0.01 ng/L
concentrations of carbaryl have an adverse effect on
the protein and lipid contents of flesh, liver and
gonads and nmaturation and breeding potential of fenale
C. mrigala which nmay be due to decreased vitell ogenesis
ei ther medi ated through hypot hal anp- hypophyseal axis or
due to inpaired metabolism of |iver.
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