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Considerations on the Adaptive Changes induced by the Insecticidal

Selection in Experimental Populations of Callosobruchus chinensis.

Masao Kivoxu and Ritsuko TSUKUDA

In the present paper, we have dealt with the fact that six physiological characters
(Fecundity, Survival rate during the growing period, Sex ratio, Longevity of adult
females, Body weight of adult males, Tolerance of adults to insecticides) of the experi-
mental population of Callosobruchus chinensis change significantly when the population
has been repeatedly selected, each generation with insecticides such as DDT, Malathion,
Sumithion and Baycid at above 50 9% L. D. level. Moreover, the mechanism of their
changes has been presumed from the bio-statistical point of view. The main points of
conclusions derived from the experiments are as follows:

1) The fecundity and survival rate during the growing period are, in general,
much lower than those of the untreated group at the beginning of experiments. Howe-
ver, they show a progressive increase until their values reach nearly to those of the
untreated group as the continued selection with insecticides progress. The sex ratio
among a population shows increase in the male for the early generations. On the
other hand, it becomes to show an apparent increase in the female for the succeeding
generations. )

2) The longevity of adult females becomes frequently longer than that of the
untreated group throughout the experimental period. On occasion the body weight of
adult males decreases slightly in the early generations. Whereas it increases signifi-
cantly as the generation advances. The tolerance of adults to insecticides increases,
generally, in accordance with the progress of generations when the insecticidal selec-
tion continues in each generation.

3) In the examination of the standard deviation indicating a degree of homogeneity
in population, these of the characters such as fecundity, survival rate, longevity of
adult females and body weight of adult males show, in general, a common tendency
to become greater than that of the control during the first two or three generations
and then smaller during the succeeding generations. The standard deviation of tolerance
decreases as the generation advances in the experiments using DDT and Sumithion.
In contrast, it increases in the experiments using Malathion and Baycid.

4) We have an opinion that these changes mentioned above can be interpreted in
terms of the FKcological adaptation of insect population to insecticides, because the
insecticidal treatment brings about directly an adjustive change of individuals and
regulative alternation in insect populations, and both change and alternation seem to
be {it for the reproduction and existence of survivors.
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