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Influence of an Insecticide (Malathion) on the population

Trend of Azuki-Bean Weevils, Callosobruchus chinensis,

Masao Krvoku and Ritsuko TSUKUDA

The fluctuation in the density of population from generation to generation by the
influence of insecticide (Malathion) has been observed using an experimental population
of Azuki-bean weevils, Callosobruchus chinensis.

According to our previous experiments, the insecticidal action modified the physiology
of the survivors, possibly changing the power of reproduction. Moreover, killing of
insects by the insecticide seemd to favour larger numbers in succeeding generations
by relieving density effect. Accordingly, the present writers have discussed whether
the cause of population fluctuation in the present experiments is due to the former
(physiological changing of reproduction) or to the latter (demsity governing reaction).

1) When adults are treated with an emulsion of 0.05 9% malathion, the fluctuation
in insect population becomes wide, the density level is high and peaks appear frequently
in succeeding generations. When the emulsion of 0.063 % is used for experiments, on
the other hand, such a phenomenon is not observed and the density level becomes low.

2) The number of eggs deposited per female increases and the growth rate during
the period from egg stage to emergence becomes high for the former. The increase in
growth rate is noticed but the number of eggs decreases apparently for the latter. In
the first 7 generations or so there may be little increase in the resistance of adults to
malathion, but then it rises considerably.

3) In the control experiment in which insecticides are not used, the relations
between number of eggs deposited and density of population, and between growth
rate and density are able to represented by the hyperbolas, respectively. In the
experiment treated with an emulsion of 0.05 9% malathion, the empirical points of
number of eggs lie closely along the hyperbola, whereas those of growth rate do not.
On the contrary, the data related to the number of eggs and growth rate obtained
from the experiment treated with an emulsion of 0.063 2% do not fit to these curves.
Consequently, it is difficult to accept the idea that the population density decreased
by malathion is operating to cause population fluctuations by means of the density-
governing reaction. ’

4) The cause of increese in population under the malathion treatment seems to
be due to the two facts of which one is the increase in reproduction of insects by
decreasing the population density and the other is the increase in growth rate by the
physiological influence of malathion. Of course, the cause of decrease in population may
be due to the decrease in reproduction by the physiological changing of insects without
respect to the population density.
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