THE EFFECT OF TEMPERATURE AND HUMIDITY ON THE
SUSCEPTIBILITY OF FLOUR BEETLES TO INSECTICIDES
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The susceptibility of the flour beetle, Tribolium castaneum -Herbst. to DDT and
dieldrin was investigated at different controlled conditions of temperature and humidity.
Tt was found that the susceptibility was influenced significantly by temperature though
nct by humidity. DDT exhibited negative temperature coefficient whereas the temperature
coefficient, for dieldrin was positive. 7. castaneum was found to be more susceptible to
DDT at 20—25°C than at 30—35°C whereas the insect was more susceptible to dieldrin
at 30—35°C than at 20—25°C.

There is increasing evidence in literature to show that susceptibility of insects to
insecticides is influenced by environmental conditions. Studies on the effect of temperature
and humidity on the action of insecticides on different species of insects have interested
many workers (Potter and Gilham?, Pradhan®3, Teotia and Dahm?, Mc Intosh5, Vinson
and Kearns$, Collins and King’, Pradhan and SrivastavaS, Burnett?, Pruthil®, Barlow
and Hadaway', Pradhan and Rangarao', Pradhan and Mundkur’, Koshi and Ranga-
nathan), Such studies, particularly .in India where the ambient conditions of
temperature and humidity vary considerably from one area to another, will have great
impact on the choice of insecticides for insect control. It appeared of interest, therefore,
to study the effect of temperature and humidity on the susceptibility of some inseéts of
economic importance to certain chlorinated hydrocarbon insecticides and organophos-
phorous compounds. This paper reports results on the susceptibility of the flour beetle,
Tribolium castaneum Herbst. to DDT and dieldrin, under different conditions of temperature

"and humidity. ’ . o

MATERIALS AND METHODS ‘

Adult flour beetles, T.castaneum, 3 to 5 weeks old, drawn from laboratory cultures
were used as test insects. The insects were reared in a room maintained at 27—29°C and
70—75 per cent RH, by the method described by Haq et al'®. The insecticides used were
DDT (technical) and dieldrin obtained from the trade. j :

EXPERIMENTAL

The susceptibility of T.castanewm to DDT and dieldrin was investigated on oil residual
films of the insecticides on filter papers. The insecticidal solution was obtained by dissolving
requisite amount of the insecticide in liquid paraffin and subsequently diluting with
petroleum ether (1 : 2). ‘Whatman’ filter papers (No. 1, 11 cm) were laid flat on pin points
and one millilitre of the insecticidal solution was delivered on each filter paper with a
hypodermic syringe. The filter papers were then allowed to dry for three hours in a room
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at 27—29°C and 70—75 per cent relative humidity, before exposure of the insects. The
assessment was carried out by confining 25 insects for 48 hours within a clean glass ring
(7-5 cm dia.) in a petri dish (11 0 cm dia.) lined with the treated filter papers. The
glass rings were covered with wire mesh covers. After the exposure, the insects were trans-
ferred into a clean petri dish lined with untreated filter paper. Observations on the mortality
were recorded 24 hours thereafter. There were two replicates in each assay. The investiga-
tions were conducted, at controlled conditions of temperature and humidity, in incubators
at 20, 25, 30 and 35°C and at two different humidity levels, 30 and 90 per cent. The requisite
humidities were maintained by the use of suitable concentrations of potassium hydroxide
in water 16, The solutions of potassium hydroxide were introduced in desiccators which
were then placed in incubators.

RESULTS AND DISCUSSION

The results obtained in the various experiments were subjected to probit analysist?
and are summarized in Table 1. The analysis of variance of LC;, values is given in
Table 2. It will be noted from thesedata that the susceptibility of T.castaneum to
DDT and dieldrin is influenced significantly by temperature though not by humidity.
Pradhan®, however, observed that high humidity during the continuous exposure period,
increased the toxicity of DDT to T'.castaneum; and higher humidity, after the exposure,
increased the susceptibility of the insect to the insecticide. Collins and King” on the other
hand reported that.the level of humidity after treatment had no effect on the susceptibility
of T.castaneum to DDT applied on filter papers.

Tt will be observed from the LC,, values that DDT exhibits negative temperature
coefficient, The Ly, values for the insecticide do not differ significantly at 20° and 25°C
(Table 2) although the LC;, values are higher at 35°C than at 30°C. This would indicate
that at higher temperatures (30°C and 35°C) the susceptibility of T.castaneum to DDT
varies with temperature whereas at the lower temperatures (20° and 25°C) the susceptibility
is nearly the same irrespective of the temperature. Pradhan? reported that when the flour
beetles are continuously exposed on DDT films at different temperatures viz., 56°—58°,
70°, 80° and 90°F there is a higher kill at the higher temperatures.

The LC;, values for dieldrin, in general, show a decrease with rise in temperature
thereby exhibiting positive temperature coefficient of the insecticide. This would indicate
that T.castaneum is more susceptible to dieldrin at the higher temperatures (30° and 35°C)
than at the lower temperatures (20° and 25°C).

~ Pradhan and Bhat1a18 Shi et al'® and Wal et al?® have reported that T. castaneum
is more susceptible to dieldrin than to DDT. The results (Table 1 and 2), however, have
shown that the susceptibility is dependent on temperature, that is, only at the higher
temperatures investigated (30° and 35°C) the insect is more susceptlble to dieldrin than
to DDT, whereas at the lower temperatures (20 and 25°C) the insect is more susceptible
to DDT than to dieldrin.
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