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STUDIES ON RELATIVE TOXICITY OF
CYPERMETHRIN IN COMBINATION WITH
CERTAIN INSECTICIDES TO THE LARVAE OF
Spodoptera litura Fabricius*

¥ L. LALITHA KUMARI' and C. SUBBA RAO®
Department of Entomology, College of Agriculture, Hyderabad-500 030.

ABSTHRACT

Laboratory evauation of relative toxicity of cypermetirin alone and in combination
with certain Insecticides endosulfan, monocrotophos and carbaryl at five concentrations
for each instar studied against the larvae of Spodoptera fitura Fabricius In five instars
by bio-assay method to determine LC 50 and LC 90 values indicated that cypermethrin
alone was the most toxle to the larvae of tobacco caterpillar  In all instars followed
by cypermethiin 4 carbaryl, cypermethrin + monocrotophos and cypermethrin +

endosullan,
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Spodoptera litura Fab. Is a ubig-
uitous pest found throughout India.
The larval stage of this pest is remarkab-
ly polyphagous but this is specially a
major pest of tobacco both in nursery
and in the field and also of castor. In
other host plants as recorded by
Fletcher  (1919) are  cabbage,
cauliiower, jute, potato leaves, radish
leaves, sweet potato, lucerne, ground-
nut, colton, tur, rose, celery, poppy
leaves, apple, onion, tea and cotton in
Egypt.

Synthelic pyrethroids possess
the highest knock down effect as com-
pared to the most active orgaannophos-
phate and carbamate insecticices.
Earlier studies on synthelic phrethroids
by Bhat and Patel (1980) proved that
cypermethrin was particularly active
against the second and fourth-instar

larvae of S.littoralis. Their trials however
were reslricted to a particular instar.
The present Investigations were under-
taken to test the relative toxicity of
cypermethrin alone and in combination
with certain inseclicides viz,, endosul-
fan, monocrotophos and carbaryl
against five instars of S.litura which
could not be satisfactorily controlled
with conventional insecticides.

MATERIALS AND METHODS

Relative toxicity of the cyper-
methrin alone and In combination with
endosullan, monocrotophos and car-
baryl to the larve of S.litura was deter-
mined by bio-assay method. Required
concentrations of the Insecticides were
prepared in solvent acetone. Each con-
centration was replicated thrice and the
concentration per cent were prepared
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for each inseclicide from 1 per cent
stock solution as follows:

Cypermethrin: 0.0000195, 0.00003%, 0.000078,
0.000156, 0.000312, 0.000625, 0.00125,

0.0025, 0.005.

Cypermethrin @~ 4+  endosullan:  0.000312+4
0.00156, 0.000625 +, 00312,
0.00125+0.00625, 0.0025+ 0.0125,

0.005+0.025, 0.01+40.05 0.02+0.1,
0.04+0.2, 0.08+0.4.

Cypermethrin + monocrotophos:  0.000312+4
0.00125, 0.00062540.0025, 0.00125+
0.005, 0.00254-0.01, 0.0054-0.02,
0.014+0.04, 0.02+008, 0.04+0.16,
0.08 4+ 0.32.

Cypermethrin + carbaryl: 0.000312+ 0.000625,
0.000625+0.00125,  0.00125+0.0025,
0.00254-0.005, 0.005+0,01, 0.01+40.02,
0.02+0.04, 0.0440.08, 0.08-+0,160
The above concentratlons were

used from 1 to 5 for first Instar, 2 to

6 for second instar, 3 to 7 for third

instar, 4 to 8 for fourth instar and 5

to 9 for fifth instar caterpillars of

S. litura regardless of the treatments.

For narryi;'t;j out the experiment
with the newly hatched larvae, the
moths were collected from the field
and reared in the laboratory to obtain
a standard culture. The eggs lald by
them were kept in glass jars for ob-
taining the first instar larva. To avoid
canabolism among larvae, they were
reared in separate tubes from second
instar onwards.  Aiter preparing the
required insecticidal concentration, 1
ml of prepared solution was taken into
a petri-dish and was allowed to dry as
reported by Pradhan (1967). The newly
hatched larvae of S.fitura at the rate
of 10 per replication were allowed 1o
crawl on treated petri-dishes In all the
three replications for a period of 10
minutes (Jotwani et al ., 1961). After
crawling for the specific period men-
tioned above, the larvae were carefully
transferred with camel hair-brush to the
untreated petri-dishes with tender cas-
tor leaves as food. Parellel control treat-
ments were maintained using acetone.
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For the assessment of toxic ef
fect, the mortality counts were laken
24 hours after the treatment. The cor-
rected percentage mortality was main-
tained by Abbot's formula (1925). The
mortality data were subjected to probit
analysis (Finney,1852). LC sp and LC
go values were calculated tor each in-
secticide with their fiducial limits.

RESULTS AND DISCUSSION

Based on mortality data, the LCsg
and LCgp values were calculated both
by maximum Ikelihood method and
graphically. It was found that the values
obtained in both methods were almost
similar (Table 1). The LC 5o values of
0.00006 lo 0.00108 and LCgp values of
0.00034 to 0.00645 were recorded for
first to fifth instar of S./itura with cyper-
methrin alone. Cypermethrin + en-
dosulfan, Cypermethrin -+  mono-
crotophos and cypermethrin + carbaryl
registered LCso values of 0.00509 to
0.09404, 0.00541 to 0.07670 and
0.00306 to 0.05198LCqp values of
0.03125 to 0.6386, 0.03228 to 0.4693
and 0.01652 to 0.311 respectively for
first to fith instar larvae of S.litura.

When cypermethrin tested in
combination with endosulfan, mono-
crotophos and carbaryl, it recorded
the antagonistic ratios of 0.0118, 0.0111
and 0.0196 during first instar larvae of
S.ditura for LCsp values indicating the
antagonistic effect of cypermethrin with
other insecticides. Similar trends were
observed in other instars as well. It
is evident from these resulls that use
of cypermethrin alone was highly toxic
to all instars of Slitura as compared
to use in combination with endosulfan,
monocrotophos and carbaryl indicating,
presumbly less compatability.  The
results revealed that the order of toxicity
of cypermethrin when tested individually
against the larvae of S.fitura during five
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Ihstars. Indlented  thal LC sp values
second to fiith Instar larvae were 2.1,
4.1, 8.0 and 18.0 times respeclively
more toxic than that of first first instar
larvae. These results emphasize that
even though lower concentrations were
able to give mortality In earlier instars,
higher concentrations were required in
advanced instars. The results agree
with the findings of Salama et al,
(1975). A similar trend was observed
in all instars when cypermethrin was
tested in combination with endosulfan,
monocrotophos and carbaryl.

Evaluation of comparative toxicity
of the Insecticidal treatments based on
LCso values against the five Inslars of
S. litura revealed that cypermethrin was
78 to 107 times as toxic as cypermethrin
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I canbmyl 3 156 lo 224 Umes as
toxlc as cypermethrin 4  mono-
crotophos and 1.06 to 1.24 times as
toxic as cypermethrin + endosulfan to
all the instars (Table 1). Abdel-Aal and
Hussein (1979) reported that permethin,
cypermethrin and  sumiciden con-
stituted the most toxic group individual-
ly. The order of toxicity was
cypermethrin cypermethrin + carbaryl
cypermethrin + monocrotophos cyper
methrin + endosulfan in all the instars.
From these findings, it Is Inferred that
cypermethrin alone was highly toxic
against S./itura larvae as compared to
use in combination with endosulfan,
monocrotophos and carbaryl respec-
tively Indicating presumably incom-
patability.

Table 2. Gumparati-va toxicities of cypermethrin + endosulfan, cypermethrin
+ monocrotophos, cypermethrin + carbaryl and cypermethrin at
LCsp levels against Spodoptera litura.

Cyperper- Cyperper- Cyperper- Cvperper-
Ihstar methrin + methrin + methrin + methrin +
endosulfan manocrolo- carbaryl
phos
First 1.00 1,15 1.66 84,23
Second 1.00 - 1.06 1,56 78.23
Third 1.00 1.08 1.82 94.08
Fourth 1.00 1.24 2.24 107.58
Fifth 1.00 1.22 1.80 87.07
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