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Effect of Changes of Temperature
on the Susceptibility to Dieldrin of Adult Aedes aegypti

by W. R. BRANSBY-WILLIAMS, Field Officer, Colonial Pesticides Research Unit, Arusha,
Tanganyika

During routine susceptibility tests with colony Aides aegypti at Arusha,
Tanganyika, which were being carried out according to the Busvine &
Nash technique,ab it was found that the median lethal concentration
(MLC) of dieldrin for unfed, newly hatched, adult females was 0.65%
during June, while it had been 0.12% in March and April. An MLC of
0.65 % is high for A. aegypti, Busvine c reporting 0.13 % and 0.2% for
tests carried out in London. The tests at Arusha were carried out at room
temperature and it seemed probable that the difference was due to the
change of temperature from March and April, with a mean monthly
temperature of 21°C, to that of June with 16.5°C. The tests described in
this note were done to find out how much the variations in susceptibility
might be due to temperature differences during an exposure period of one
hour.

Aides aegypti were bred at a water temperature of 27°C and the larvae
fed on coarsely ground dog-biscuit. Pupae were transferred to a foot-
cube cage (30 x 30 x 30 cm), to hatch out, in a constant-temperature room
at 280C. Adults to be used for tests were not offered blood meals, but
5 % sugar solution on cotton wool was available in the cage.

Females 0-3 days old were used. Exposures to the insecticide were
carried out according to the Busvine & Nash technique with slight modifica-
tions: 3 inch x 1 inch (7.5 x 2.5 cm) glass tubes were lined with filter papers
treated with Risella oil solutions of dieldrin. The corks were covered
with pieces of treated filter papers which were trimmed off so that they
would fit the tubes. Ten mosquitos were put in each tube. The exposures
were made in two similar rooms, one of which was heated to a temperature
about 5°C higher than the other. For each test, the relative humidity in
the two rooms was kept approximately equal, in the range 60 %-75 %, as
recorded on two matching paper hygrometers, and at no time was the
difference in the relative humidities of the rooms greater than 5 %.

After one hour's exposure in the tubes the mosquitos were transferred
to recovery cages measuring 5 inches x 3 inches x 3 inches (12.7 x 7.5 x
7.5 cm), approximately thirty to a cage. These cages were put in a recovery
chamber, where the temperature varied between 15.50C and 19°C and the
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relative humidity between 85 % and 99 %. Cotton-wool pads, soaked in
sugar solution, were placed on each cage. Mortality counts were made
after 24 hours in the recovery chamber.

The results are shown in the accompanying table, which gives percentage
mortalities for various concentrations of dieldrin at the two temperatures.
The numbers of mosquitos exposed at each concentration are given in
parentheses.

EFFECT OF TEMPERATURE AT TIME OF EXPOSURE ON MORTALITIES
OF FEMALE AEDES AEGYPTI, 0-3 DAYS OLD

Percentage mortality at different
-Concentration exposure temperatures *
of dieldrin (%)

180 - 190C0 240C

0.25 0 (77) 16 (70)

0.4 4 (76) 55 (73)

0.5 3 (72) 73 (78)

0.75 29 (85) 100 (85)

1.0 80 (86) 100 (79)

Control ** 2.5 (78) 1 (80)

* The number of mosquitos exposed at each concentration is given in
parentheses.

** Control mosquitos were exposed to the same conditions of tempe-
rature, etc., as treated mosquitos, but the filter papers were treated with
Risella oil only.

The percentage mortalities were plotted (as probits) against the con-
centrations and the MLC calculated according to the method described by
Finney.d For those exposed at 18°-190C it was 0.81 % (±0.1), and for those
exposed at 24°C it was 0.38% (±0.1).

Hadaway & Barlow,e using topical applications of dieldrin, found a
small increase of the median lethal dose of blood-fed A. aegypti with
lower temperatures during the post-treatment period. The results des-
cribed in this paper show that a temperature decrease of 5°C during the
period of exposure to dieldrin can more than double the MLC, though
this, by itself, is not sufficient to account for the differences obtained at
the two seasons.
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