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Studies on the injuries of soybean varieties and the decreasing
process of the larval population of the soybean pod borer,
Grapholitha gricivivorella, MATSUMURA.

(Ecological studies on injurious insect and its host crops. 1)
By

Yuraka NISHIJIMA
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Résumé

In pursuit of information on the varietal difference of soybean to the. soybean pod borer,
Grapholitha gricinivorella Mats., it has been found that the basis of resistance is attributed
to three items, preference to hairiness, antibiotic characters of the pod and tolerance of
soybean (Nisuijima et Kurosawa, 1953). This basis has been given by what is regarded as
normal relationship and it is, of course, relative difference which may be partly modified
under the various degree of horer populations. In this case, it must be ascertained whether
the expression or permanence of the resistance is affected by possible change of the borer
populations or not. From the consideration as stated above, the experiments to be reported
in this paper were carried out by the method of artificial infestation. The eggs had been
deposited on the soybean pod in the rearing cage. When those were nearly ready to hatch,
following laboratory incubation, the small pieces of the pod containing one egg were stuck
on each of soybezan varisties, each 30, 70, 120 and 200 per plant. The resultant larval popu-
lation and the state of the seed were determined by the detailed dissection of the pod and
the following results were obtained.

It was shown that the decrease of the larvae in number in the course of the growth
from hatching to the full grown borer is resulted from the death of larvae resulted from the
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falling of sterilized pods and the struggle for existence within the pod as well as the tissue
layers in the pod and certain factors within it. The mortality due to the struggle and the
sterilized pod increased markedly with the increase of the initial egg number. Thus, the
percentages of survival of larvae, being much reduced from 55.7 per cent in 30 eggs to 24.0°
_per cent in 200 eggs per plant, correlated negatively with the egg number. The data so
far given had emphasized that the insect-plant interaction in addition to the occurrence of
the density effect or space factor ‘with the increase of the borer population is largely respons-
ible for the decrease of the farvae during their feeding period on soybean. Though uni-
formely increased with the egg number, the percentage of larval death within the pod differed
with the soybean varieties. The varieties of Nagaha-strain showed a marked inhibition to
larval survival which was substantiated in succeeding experiments from 1951 to 1953.

The phase of infestation of the soybean varieties was observed much different according
to the number of eggs stuck. In each variety the high positive correlation was obtained
between the percentage of injured seeds and the number of eggs. However, in so far as
the number of eggs per plant was 120, the percentags of injured seeds somewhat differed
with varieties, while in the treatment with 200 eggs per plant, there disappeared significant
difference on account of heavy infestation. This fact indicated that the most important
source affecting the varietal resistance of soybean is the conspicuous differences of the
number of eggs deposited by the moth which prefers to the hairy varieties. Though the
weight of seed did not so decrease, the number of sterilized seeds within the pod was marked
increased with the number of eggs. It was clearly indicated that the sterilization of seeds
is caused by boring or feeding of the larvae, excepting a few physiological ones.



