THE EFFECT OF TEMPERATURE AND HUMIDITY ON THE
SUSCEPTIBILITY OF FLOUR BEETLES TO ORGANOPHOSPHORUS
INSECTICIDES A

-D. B. CEADHA, 8. L. PeR1I, R. 8. DIXIT AND P. N. AGARWAL
Defence Research Laboratory (Materials), Kanpur
(Received 10 Sept. 63; revised 29 August 64)

The effect of temperature and humidity, on the susceptibility of Tribolium castaneum Herbst.
to malathion and diazinon, has been investigated. It has been found that temperature
significantly influences the "susceptibility of 7. castaneum to malathion though mnot to
diazinon. Humidity, however, influences the susceptibility of the insect {0 boih insecti.
cides,

In an earlier paper, Perti et al'. reported that the susceptibility of T'ribolium casta-
newm Herbst. to certain chlorinated hydrocarbon insecticides, such as DDT and dieldrin,
was influenced by temperature though not by humidity. In this paper, the effect of tempe-
rature and humidity on the susceptibility of 7. castaneum to certain organophosphorus
insecticides, such as malathion and diazinon, has been described. :

MATERIALS AND METHODS

Technical grades/of diazinon (thiophosphoric acid-2-isopropyl-4-methyl-pyrimidyl-6-
diethylester) and malathion (0,0-dimethyl-6-(1,2 dicarboxyethyl) dithiophosphate), were
obtained from Geigy Insecticides Ltd., Bombay and Lederle Laboratories (India) Ltd.,
Bombay respectively. The test insects were adult flour beetles, Tribolium castaneum
Herbst., three to five weeks old, standardised and bred according to the method described

by Hagq et al2., except for temperature and humidity. The insects were reared at 27-29°Cand |

78-75 per cent R.H.

The susceptibility of T castaneum to diazinon and malagthion was investigated on resi-
dual films of the insecticides on filter papers. The experimental details were essentially the
same as those described by Perti et al'. The requisite amount of insecticide was dissolved in
liquid paraffin and subsequently diluted with petroleum ether (1:2 v/v). Whatman filter
papers (No. 1, 11 em dia.) were laid flat on pin points and one ml of the insecticidal solu-
tion was delivered on each filter paper with a hypodermic syringe. The uniformity of the
deposits was ascertained. The filter papers were then allowed to dry for three hours in a
room temp. 27-29°C and R.H. 70-75 per cent. Fifty insects were used in each assay. The
insects were enclosed in a glass ring (7+5 cm dia.) placed on petri dish (11 cm dia.) lined
with treated filber paper ;-the glass rings were covered with wire mesh. The exposure period
was 48 hours. After the exposure, the insects were transferred into a clean petri dish (11
cm dia.) lined with untreated filter paper. There were 25 insects in each replicate and two
replicates in each assay. The mortality was recorded 24 hours thereafter.

The investigations were conducted at controlled levels of temperature and humidity
in incubators at 20, 25, 30 and 35°C and at 30 and 90 per cent R.H. The humidities
were maintained at the desired level by introducing, within the incubators, desiccators
containing suitable concentration of potassium hydroxide solution.
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TaBLE 2

ANALYSIS OF VARIANCE OF LO’M,+
//_7/\»

Diazinon Malathion

Source of Variation df. S.S. M.S. F. df. S.S. M8, F.

Betweon Temperature 3 0-000002  0-000002  3:17 3 0-000247  0-0000820  117-14™*
Between R.H. 1 0-000018  0-000006 10-00* 1 0-000011  0-0000110  15-71%

Error 3 0:000002 0- 0000006 — 3 0-000002 0-0000007 —
Total 7 0-000022 7 0°000260

** = Significance at 1%, level;  * = Significance at 59, level,

Dr1azixox:
: r A N\ Ay
Average LC soy.gm/sq. cm. 0-273 0-4200 0-567 0-683
Temperature °C 30 35 20 25
f A e T e A |
MALATHION: -
Average LC g, ¥m /sq. cm. 0-273 0-683 1-512 1-691
Temperature °C 35 30 25 20

*The figures denote the average of two replicates.

RESULTS AND DISCUSSION p

The results were subjected to probit analysis?; they are summarised in Table 1. The
analysis of variance of LC 5, values is given in Table 2. It will be noted from the results that
the susceptibility of T. castaneum to malathion is influenced significantly by the ambient
temperature and humidity. The LCjy, values for malathion, at 30 and 90 per cent R.H., show
a decrease With rise in temperature, thereby exhibiting a positive temperature coefficient.
This indicates that T. castaneum is more susceptible to malathion at 30 and 35°C than at 20
and 25°C. Similarly it is more susceptible to malathion at 90 per cent R.H. than at 30
per cent R.H., irrespective of the temperature.

- The data presented in Tables 1 and 2 reveal that the susceptibility of 7' castaneum to
diazinon is not significantly influenced by temperature. The LGy, values at 30 and 35°C
are, in general, lower than those at 20 and 25°C, both at 30 per cent and 90 per cent R.H.
Humidity significantly influences the susceptibility of the insect to insecticidal action at
higher temperatures (30 and 35°C) though not at the lower temperatures (20 and 25°C).
T. castaneum is more susceptible to diazinon at 90 per cent R.H. than at the lower humidity.

The differences in the behaviour of malathion and diazinon under identical conditions
of temperature and humidity are perhaps due to different volatilities of the two
insecticides under the test conditions, . o
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