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TO TOXICITY OF INSECTICIDES
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That susceptibility of insects to insecticide toxicity is substantially influenced
by variations in their food has been reported by various workers such as Rattan Lai
and Nayak (1963). Devaraj Urs and Mukerjee (1966). Rattan Lai and Singh (1966),
Devaraj Urs and Mukerjee (1967), Rattan Lai and Attri t!967), Teotia and Gupta
(1970), Murthy and Sreevastava (1971) and Bhaskaran and Mukerjee (1971). The
tolerance of insects to toxicity of insecticides associated with food of the insects
can be expected to be imparted by -the vigour of the insects (vigour tolerance1. The
present paper gives results of studies conducted on the effect of various natural foods
on the growth, size and lipid contents of Tribolium castaneum on the one hand and
their susceptibility to endrm and parathion on the other.

Materials and Methods

Wheat, wheat + 5% yeast, coconut oil cake, groundnut oil cake and gingerly
oil cake were the different foods used. These were used in the form of finely ground
powders. Growth of T. castaneum in the different foods was assessed in terms of
growth index (Srivastava. 1959) for which individual rearing"- were made on the
different foods. For the toxicity tests, bulk rearings of the insect were done on
the different foods utilising the eggs collected from the same culture. Toxicity of
endrin and parathion to aduhs of T. castaneum reared on different foods was
assessed in terms of Id.p relations. The insecticides were applied as emulsions under
Potter's tower for the Id-p evaluations. The emulsions were prepared from technical
material using benzene as solvent and triton X-100 as emulsifier; concentrations of
these in the emulsions were maintained at 5 and 0.625 per cent respectively.

The lipid contents of the adults reared on the different food media were
estimated following Otr (1964).

Results and Discussion

Table 1 gives the dosage- mor ta l i ty regressions between the two insecticides
and adults of T. castanewn and the calculated LD 50 values. It may be seen tha t
based on LD 50 values the insects reared on gingelly oil cake were the most highly-
susceptible to parathion, followed by those reared on ground nut oil cake, coconut
oil cake, wheat -f 5% yeast and wheat. In the case of endrin, the insects- reared on



Table 1

Toxicity of Endriu and Parathion to adults of Trib-jliitm castamum I^rbst reared in different food media
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Significant at 5% level. In the rest of the cases data were found to be homogenous at P = 0.05
X == Los dose x 10V Y = Probit kill.
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Table 2

Susceptibility of T, castaneum adults to toxicity of eudrin and parathion in
relation to food, growth, weight and lipM contents

Insecticides

Parathiou

End rin

Food

Oingelly oil cake

Groundnut oil cake

Coconut oil cake

Wheat .4- 5 % Yeast

Wheat

Wheat -f 5"0 Yeast

Gingelly oil cake

Wheat

Groundnut oil cake

Cocount oil cake

L. D. 50 Value

0.00134

0.00148

0.00149

00017

0 0018

0.0594

0.0645

0.0-55

0.0700

0.0757

Growth Index

1.39

2 30

1 . 1 9

2.69

1.50

2.69

1.39

1.50

2.30

1.19

Weight of
100 insects

165 mg

195 „

1 50 „

598 „

185 .,

198 „

165 „

185 „

195 „

150 „

Fat contents (%)

14.75

14.16

19.00

24.12

19.00

14.75

24.12

14.16

wheat-fyeast were the most highly susceptible followed by those reared on gincel ly
oil cake, wheat, groundnut oil cake and cocount oil cake It is seen thus, that there
is no uniformity in the order of relative susceptibility of the insects reared on differ-
ent food materials to toxicity of the two insecticides.

Table 2 gives the data on growth index, weight of adul ts and fat contents
of T. castaneum reared on the different food media in relation lo the I.D 50
values of parathion and endrin. It is observed that the growth index of the insect
varied considerably when reared on the different food materials. Thus wheat 4 5%
yeast gave the highest growth index (2.60) closely followed by groundnut oil cake (2.30).
Wheat and gingelly oil cake give nrich lower growth indices (1 .5&1.39 respectively)
and coconut oil cake gave the least growth index (1.19). The weights of insects
reared on the different foods also showed similar relationship as those of growth
iadices. As regards lipid contents, however, insects reared on wheat had the highest
f.il contents of 24.12 percent followed by those reared on wheat-fyeast (19 per
cent), gingelly oil cake (14.75 per cent) and groundnut oil cake (14.16 per cent). In
the case of both parathion and endrin there was no correlation between the LD 50
values on the one hand and growth indices and weights of insects on the other.
In the case of parathion there is a general correlation between LD 50 and fat
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contents of the insects reared on different food materials; thus the insects wi th fat
contents of 24.12 percent were more resistant to parath'on than the other insects
with lower fat contents. This observation is in agreement with those of Mer and
Furmansha (1953), Me Govern (1949), Fisk (1958) and Bridges and Cox (1959).
Such a correlation was, however, lacking in the case of endrin.

In general, it appears that the vigour factors such as high growth index
and increased weight of insects contributed by the food materials do not have any
influence on the susceptibility of T- castaneum adults to parathion and endrin. It
is probable that the factors contributing to vigour tolerance of this insect to
toxicity of insecticides may be other than a vigorous growth and a heavy built.

Summary

The growth index and weight of Tribolium castaneum were the highest
when reared on wheat 4- 5% yeast followed in the descending order by those of
insects reared on groundnut oil cake, gingelly oil cake, wheat and coconut oil
cake. There was no correlation between the LD 50 values of parathion and endrin
on the a d u l t s T castaneum on the one hand and the g rowth index and weight
of the insects on (he other. There was positive correlation between the LD 50
values of parathion and the body lipid contents of 7\ castaneum while there
was no such correlations in the case of endrin.
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