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Summary

Studies on the Comparative Ecology of Bean Weevils
IV Tolerance to Low Temperature (5°C) of the Five Species
of Bean Weevil Infesting Azuki Bean

By
Kenji UMEYA, Toshiyuki KATo and Yoichi SERIGUCHI

Research Division, Yokohama Plant Protection Station

Five species of the plurivoltin bean weevil that can repeat generations on mature
grains of azuki bean were reared at 25°C (75% R.H.) and then exposed to a low tem-
perature of 5°C. Resulting mortality was studied in relation to time and different
stages of the development. The species employed and their origin are Callosobruchus
chinensis (Japan), C. maculatus (Burma), C. rhodesianus (Rhodesia, Africa), C.
analis (Thailand) and Zabrotes subfasciatus {Burma). All these species except C.
chinensis are not known to occur in Japan. The results of the study are summarized
here.,

1. With all the species tested, egg stage was most susceptible to the low, tem-
perature, showing a complete death within the average of 3 days. They became in-
creasingly resistant as they developed but no appreciabl difference was noticed in
the resistance of last instar larvae and pupal stage. Within one species, no difference
between the male and female was recognized in the resistance of each developmental stage
with an exception of adult stage. In the adult stage, no sexual difference in the degree
of resistance was seen with the species C. rhodesianus and Z. subfasciatus, but in C.
chinensis, male survived longer than female, whereas the phenomenon in reverse was
observed with C. maculatus and C. analis.

2. Average days before the death of various stage of the species at 5°C are shown
in the following table.

Species / Stage Egg Ist ETL“X&LWIML Pupa Adult
Callosobruchus chinensis 3.1 8.5 22.4 24.0 | 209
C. maculatus 4.1 9.0 15.4 20.1 24.1
C. rhodesianus 3.6 6.8 18.1 17.6 | 19.7
c. analis 3.0 12.2 22.3 — i 5.4
Zabrotes subfasciatus 2.6 6.3 10.1 12.7 20.0

3. When the results as shown in the table and the maximum survival days of the
species are taken into consideration, it is speculated that C. maculatus and C. analis
can overwinter in the outdoor condition in some areas in the south of Japan. A slight
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chance for the overwintering may exist for C. rhodesianus while such possibility is totally
precluded for Z. subfasciatus. With the exception of C. rhodesianus, however, these
species have expanded their distribution toward the north of the Northern Hemisphere
much beyond the limit of their low temperature tolerance as obtained in this study.
The reason for this is uncertain. It may be either due to the characteristic of these
species as indoor insects which enable them to overwinter in warehouses and other
shelters unaffected by the outdoor temperature or the possible development of more
resistant ‘local races’ in the age-old process of adaptation.

4. Throughout the stages tested, the low temperature treatment accelerated the
succeeding development of Z. subfasciatus by ca. one day while that of the four species
of the genus Callosobruchus was delayed from one to nine days. The cause of this
development aberration could not be determined.



