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The use of pesticides has increased with the grow ng
awar eness about their utility in the agriculture
production, animal husbandry, post harvest technol ogy,
public health and welfare of mankind. The pesticides,
even when applied in restricted areas, are washed and
carried away by rains and floods to |arger water bodies
like ponds and rivers and alter the physico-cheni cal
properties of wat er (Ri chardson 1988). Heavy
contami nation of the pesticides in water in turn |eads
to oxygen depletion and cases of poisoning, and mass
nortality of fishes are not unconmon. The recently
i ntroduced synt hetic pyr et hr oi ds with mul tiple
beneficiary qualities have attracted farnmers to wuse
these conpounds in pest control. But these conmpounds
are found to be highly toxic to fish (Bradury et al.
1985; Davi d and Somasundram 1985; Ghosh and Chaterji
1987; Agni hot hrudu 1988). Synthetic pyrethroids are
neither fully netabolized nor quickly detoxicated and
t herefore create seri ous problem of resi due
accunul ation. The objective of the present study was to
evaluate the toxic effect of three comonly used
synthetic pyrethroids on the eggs of Cyprinus carpio
Li nn.

MATERI AL AND METHODS

Synthetic pyrethroids used in the experinent are given
in Table 1. Pyrethroid concentrations (on the basis of
comer ci al formul ations) used in tests were based on
prelimnary tests. Test solutions (having different
concentrations of  pyrethroids) wer e prepared by
diluting a known volume of freshly prepared stock
solutions in tap water, since these pyrethroids are
m xed with water  for field appl i cations. The
tenperature, dissolved oxygen, pH and total hardness of
water were 24%l°C, 5.5 + 0.5 ng/L, 7.5%0.2 and 272+2
mg/ L CaCo, respectively. In the egg-Ilarval toxicity
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Table 1. Trade name of the synthetic pyrethroids

Commrerci al nane Trade name
Cypernmethrin Cyperkill 25 EC
Del tamet hrin Decis 2.8 EC
Fenval erate Sum ci dine 20 EC

EC- Emulsified concentration

tests, about 100 eggs (attached to snall pi eces of
veget ation), at early cleavage stages were placed in
cylindrical glass jars (15 cm height X 10 cm dianeter)
containing 1 L of the test solutions. There were three

replicates for each concentration and control. Eggs
were examined every twelve hr until hat ching was
conpl ete. Dead eggs were recorded and renoved when

observed. The time when nore than 50% of eggs at a
given concentration had hatched, was recorded as nean
hatching time. The total nunber of viable hatch was
recorded 2d after the conpletion of hatching.

RESULTS AND DI SCUSSI ON

Anal ysis of hatching of eggs and viable hatch (Table 2)
showed concentration related effects. 100% viable hatch
was observed at 0.00001 ng/L concentration of all t he
three pyrethroids. 100% nortality of eggs and |arvae
was observed at 40 ng/L concentration of cypermethrin
and at 20 ng/L of both of deltanethrin and fenval erate.
Hi gher concentration of pyrethroids arrested t he
devel opnent of eggs prior to the closure of bl ast opore
and heavy nortality of unhatched enbryos occurred
during these stages, thus indicating the gr eater
sensitivity of younger enbryonic st ages (before
gastrulation) to pyrethroids. Simlar observations have
also been nmade by Ml one and Blaylock (1970) and Kaur
and Dhawan (1993) in C. carpio following exposure to
ot her pesticides. o

C. carpi o eggs exposed to different concentrations of
three pyrethroids vyielded many inactive and somne

abnor mal (crippled and distorted) Ilarvae, which died
within 1-2 days of hatching, thus reducing the viable
hatch significantly (Table 2). The abnor nal | arvae
exhibited vertebral colum flexure, enlarged yolk and
peri cardi al sacs, and st unt ed tail. These
nmor phol ogi cal defornmities do not seem to be pollutant
specific since the simlar nmalformations have been
produced in fish enbryos by heavy netals, det ergents,

hal ogenat ed organi ¢ conpounds, sone petroleum fractions
and natural stress conditions such as |ow pH, hi gher
t enperature, high salinity and |Iow dissolved oxygen
(Rosent hal and Al derdice 1976; von Westernhagen  1988;
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Table 2. Effect of synthetic pyrethroids on the eggs of
C carpio

Concen- Cyper et hrin Del t amet hrin Fenval erat e
tration

(my/ L) FA(% VK% AN(% V(% AR V(%
0.00001 100 100 100 100 100 100
0.0001 96 96 92 92 96 96
0.001 95 95 85 85 94 94
0.01 91 91 81 81 91 80
0.1 88 88 76 73 74 32
1 72 69 58 52 63 11
5 65 53 43 0 58 0
10 45 28 28 0 44 0
15 40 24 11 0 19 0
20 34 19 0 - 0 -
25 31 18 - - - -
30 23 12 - - - ~
35 12 6 - - - -
40 0 - - - - -

HA- Hat chi ng, VH-Viable hatch

Kaur and Dhawan 1993). Little is known about the toxic
mechani sm of pesticides during enbryonic devel opnent.

Pr obabl y, t hese mal f or mat i ons and devel opnent al

abberations are ultimately caused by a blockage of the
energy transfer system leading to an arrestment of
respiration and differentiation or to dedifferentiation
(von Westernhagen 1988).

The conparison of data pertaining to hatchability and
viable hatch (Table 2) revealed that at 5 ng/L
concentration of cypermethrin, 65% of eggs hatched and
53% of hatched larvae were viable but with the sane
concentration (5 mg/L) in case of deltamethrin and
fenval erate, respectively 43% and 58% of eggs were
hatched but no Jlarvae was viable. Furt her, anong
del tamethrin and fenvalerate, 1 ng/L concentration of
deltamethrin resulted in 52% viable hatch but the sane
concentration (1 ng/L) of fenvalerate resulted in only
11% vi abl e hatch. These observations and those based on
a b50% viability revealed that of the three tested

pyr et hr oi ds, fenvalerate was nost toxic followed by
deltanmethrin and cypermethrin. Further, [|aboratory and
field studies are needed for the devel opnent of
sel ective toxicants and nethods and timngs of
application to mnimze their effects on fish.
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