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ABSTRACT This study was conducted to study the effects of temperature on the
oviposition, feeding and emergence of the azuki bean weevil(ABW) (Callosobruchus
chinensis L.) in the stored beans. And ovipositional preference, hatching and emergence
on the preference and non-preference hosts were also investigated.

ABW has four generations a year and overwinters as larva stage in the bean grains.
Optimum oviposition temperature of the ABW ranges from 25°C to 30°C. Oviposition
preference in different hosts was in the order of azuki bean, mung bean, soy bean,
kidney bean, black-soybean, pea.

At 25°C, optimum development temperature emergence of period the ABW averaged
29 days on azuki bean, 31 days on mung bean, 49 days on soy bean, 46 days on black-
soybean, 34 days on Pea. Percent hatch in different hosts was in the order of azuki
bean, mung bean, soy bean, pea, black-soybean, kidney bean. But percent emergence
was in the order of azuki bean, mung bean, pea, black-soybean, kidney bean.

Especially, in azuki bean and mung bean, percentage of hatching and emergence was
very high. And in soy bean and black-soybean, percentage of hatching was high but
emergence was low. The kidney bean was hatching but not emergence at all,

The longevity at the different temperatures appeared to be 4~5 days at 35°C, 5~7
days at 25°C~30°C, 10~15 days at 20°C and 19~24 days at 15°C. Kidney bean of
feeding non-preference host oviposited at Seed coat and Endosperm, but no larva deve-
loped. And cotyledon and embryo parts were not oviposited at all. The percentage of
germination of egg laid bean grain and damaged bean grains was low. Especially, the
percentage of germination of damaged bean grains was 0% on azuki bean, 5% on
black-soy bean, 7% on Pea.
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Fig. 1. Tested method of damaged grains.
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Fig. 2. Seasonal occurrence of Azuki Bean Weevil in 1984~1985.
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Table 1. Number of oviposition under the different temperatures in different hosts.

Temperature(°C)
Host
15 20 25 30 35
Range Mean-+SD Range Mean+SD Range Mean+SD Range Mean+-SD Range Mean-+SD

Azuki bean 3~17 1.7+ 13~21 16.3+ 71~136 98.3& 24~76 57.7+f 41~T71 60.3%
6.2 8.4 27.5 23.8 13.7

Mung bean 10~21 17.3%+ 19~62 37.3+ 43~119 79.6+ 66~122 87.3+ 13~17 14.7%
5.2 8.1 3.1 24.7 1.7

Pea 1~3 1.7+ 1~5 2.7+ 8~12 10.0+ 3~39 20.31 0~6 4.0~
0.9 1.7 1.6 15.8 1.6

Soy bean 6~18 12.04 3~4A7 17.71+ 20~84 62.3% 16~74 44.71+ 20~48 31.0%
4.9 20.7 29.9 23.7 12.2
Black-soybean 9~25 15.0+ 8~32 19.3+ 10~40 26.7F+ 16~76 44.7%+ 4~13 8.3+
7.1 9.9 12.5 24.6 3.7

Kidney bean 22~47 32,74 24~52 38.7+ 24~58 44.71+ 24~75 49.0+ 10~35 26.3+
10.5 11.5 14.8 20.8 1.5
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Table 2. Percentage of hatching and emergence at the different temperatures in different hosts.

Host Hatching 82 Emergence Temperature(®C)
% 35 30 25 20 15
Azuki bean hatching 40 56. 8 62.5 42.9 0
emergence 18 31» 439 21 0
Mung bean hatching 46.7 41.4 56.3 38.4 0
- emergence 139 22 19% 16 0
Soy bean hatching 32.5 38.9 40 33.3 0
emergence 0 6 4 2 0
Black-soybean hatching 10.3 9.8 21.0 13.3 0
emergence 0 8 7 2 0
Pea hatching 25 35 40 41.2 0
emergence 1 10 13 3 0
Kidney bean hatching 6.1 10.3 11.1 7.7 0
emergence 0 0 0 0 0

a) High Frequency of abnormal weevil form.
b) Low Frequency of abnormal weevil form.
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Fig. 4. Increases-rates of azuki bean weevil due to different temperatures in different hosts.
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Table 3. Number of days from oviposition to adult
emergence at the different temperatures in diffe-
rent hosts.

Temperature(°C)
Host
35 30 25 20 15
Azuki bean 3745 30+4 2943 3545 —
Mung bean 35+4 31+4 30+3 35t6 —
Soy bean — 4844 4734 613 —
Black-soybean — 4443 45+3 574 —

Pea 34+3 3245 3245 4245 —
Kidney bean — — — - —
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Table 4. Percentage of damaged grains in different hosts.

Percent damaged grains of each host.

Tem%erature
(™ Azuki bean Mung bean Soy bean  Black-soy bean Pea Kidney bean
25 96 74 5 11 35 0
30 100 82 8 17 54 0
Table 5. The duration of adult life due to different temperatures in different hosts.
Temperature(°C)
Host 15 20 25 30 35
Range MeanS]iS Range Meansj_]S Range Means-l_ls Range MeanS-l_ls Range Means%
Azuki bean 5~30 23.4+2.6 4~23 14.6+1.8 2~8 5.8+0.84 2~9 6.8+0.6 2~8 4.240.05
Mung bean 4~35 22.2+1.3 3~21 14.8+1.3 2~7 5.9~0.41 2~11 7.1~1.01 2~7 4.740.45
Pea 3~27 19.7+2.1 2~15 9.2+2.1 3~9 5.0~0.18 1~155.4~2.08 1~11 5.1~0.67
Soy bean 5~32 26.8+1.8 4~18 18.5+1.2 5~10 7.91+0.14 5~10 6.61+0.25 5~86 5.6+0.1
Black-soybean 5~30 21.0~1.2 3~15 11.14+0.9 4~10 6.01+0.28 1~11 6.5+0.48 3~6 4.3-+0.2
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Table 6. The duration of each stage in different hosts at 25°C.

Each stage Duration of all stage
Host (days)
Egg Larva Pupa Adult
Azuki bean 4~5 15~16 5~7 5~6 31.5+2.5
Mung bean 4~5 16~17 6~7 5~6 33.0+2
Soy bean 7~8 27~29 8~9 7~8 51.5+2.5
Black-soybean 6~7 24~26 7~8 6 45.0+2
Pea 6~7 18~19 6~7 5 36.5+1.5
Table 7. Chemical components of the stored beans.
Component(%)
Host
Moisture €rude protein Crude fat Carbohydrate Crude fiber Crude ash Phytic acid
Azuki bean 11.58 23.55 0.75 38.83 15.29 10.0 0.79
Mung bean 10. 96 24.64 0.63 48.25 12.42 3.1 0.65
Pea 10. 86 22.57 1.43 38.21 13.78 1.26
Soy bean 7.36 29. 63 7. 20 50.4 15. 38 0.03
Black-soybean 7.67 22.39 14.99 42.53 7.02 5.40
Kidney bean 10.2 20.6 1.31 47.39 14.61 3.89 0.67
Table 8. Ovipositional preference on bean grain parts of the preference and non-preference hosts.
Host Check grain  Small hole in seed Seed-coat  Cotyledon & Embryo Endosperm
Azuki bean +++ +++ ++ ++ +++
Mung bean +++ +++ ++ ++ +++
Kidney bean +++ +++ + - ++
++4+ : More than 40, -+ -+ : More than 20, + : More than 10eggs.
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Table 9. Comparison of emergence rates on bean
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Table 10. Comparison of germination percent of egg laid bean grains and damaged bean grains.

Host Tested grain % germination
Azuki bean Check grain 90
Egg laid bean grain 90
Damaged bean grain 0
Mung bean Check grain 100
Egg laid bean grain 87
Damaged bean grain 40
Soy bean Check grain 95
Egg laid bean grain 85
Damaged bean grain 32
Black-soybean Check grain 60
Egg laid bean grain 55
Damaged bean grain 5
Pea Check grain 95
Egg laid bean grain 75
Damaged bean grain 7
Kidney bean Check grain 60
Egg laid bean grain 65
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