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Abstract

Deposition of the bean weevil Callosobruchus maculatus (Fab.) on beans was found to be always in a nearly uniform
distribution which reduced larval competition and increased larval fitness. To understand the competition between larvae, the
survivorship of the 4C6-4 strain of bean weevil was investigated under different treatments, such as different bean sizes and
number of larvae per bean. The results showed that the greater the number of larvae in a bean, the lower the survivorship of the
larvae. This was especially true in smaller beans where resources are limited, and therefore the survival curve of larvae in smaller
beans decline distinctly. Provided with various ratios of large and small beans, the female preferred to lay her eggs on larger ones.
This preference decreased with decreasing ratios of large beans. Comparison between predicted and observed values of mean
crowding showed that the oviposition behavior of the female was influenced by the relative encounter rate and the quality of
beans; therefore, the female seemed to lay her eggs by a relative rule.
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F— TEAMEANRTAYAZET  4C6—RREYERZALHY
Table 1 Mean durations{(mean+S.E.) from egg to adult emergence of the 4C6—4 strain
Callosobruchus maculatus with various larval densities and azuki bean sizes

Days
Larval density / bean Large beans Medium beans Small beans
1 31.1°+04 31.0°£0.4 31.3°%0.7
2 31.6°t05 30.1" £0.4 30.2° £04
3 32.6°£0.9 30.7* £0.4 30.7° £0.5
4 31.4°x04 31.3*+0.6 33.7° £1.0
5 31.1"+0.5 32.4° £0.7 32.7°£0.4

Means in the same column followed by the same letter are not significantly different

(P>0.05; LSD).

£= BTRAHSBYRTEAXMIEPPLZIC6—4RRMNERERNE
Table 2 Body weights(mean+S.E.) of females of the 4C6—4 strain of the bean weevil
Callosobruchus maculatus emerged from azuki beans with various larval densities

and different bean sizes

Larval Mean body weight(mg)

density / bean Large beans Medium beans Small beans
1 6.38°£0.11 6.26"+0.20 6.55°+0.19
2 6.34°+0.29 6.46° £0.17 5.69° £0.17
3 5.80*+0.41 6.22°1£0.12 7.70° £0.30
4 5.45°+0.36 6.09°+0.31 6.05"£0.35
5 6.25"+0.26 6.29* £0.31 6.15"+0.63

Means in the same column followed by the same letter are not significantly different

(P>0.05; LSD)
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Fig. 1. Survivorship of the 4C6—4 strain of the bean weevil Callosobruchus maculatus larvae in different sizes of
azuki beans with varied numbers of larvae per bean.
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Table 3 Number of eggs(mean£ S.E.) laid by females of the 4C6—4 strain of the bean
weevil Callosobruchus maculatus on various proportions of large azuki beans for
the first five days after emergence

Age Proportion of large beans
(days) 0 0.2 0.5 0.8 1
1 19.3°£1.1 204°+1.9 17.1°+1.6 17.8°+ 1.5 17.4°%1.56
2 34.8+14 33.8°+3.1 33.4°£35 31.8£19 34.5°+2.6
3 48.6°+2.2 49.2°+3.6 49.6°+3.6 44.6°+2.3 48.9°+34
4 58.1"+1.8 59.0°+3.9 60.5°£2.5 56.1°+£2.9 59.1°+44
5 64.8'+1.9 67.7°£5.0 68.0°£3.2 64.6°+2.4 65.4°+4.8
Means in the same row followed by the same letter are not significantly different (P>
0.05; LSD)
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Fig. 2. Proportion of eggs laid on large beans by females of the 4C6—4 strain of the bean weevil Callosobruchus
maculatus with various size ratios of azuki bean.
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Table 4 Egg dispersion(U values) of females of the 4C6—4 strain of the bean weevil
Callosobruchus maculatus laid on seeds with various proportions of large azuki
beans in the first five days after emergence

Age Proportion of large beans

(days) 0 0.2 0.5 0.8 1
1 0.913° 0.878 0.908" 0.908° 1.000
2 0.871* 0.797* 0.749° 0.667 0.840*
3 0.812° 0.675° 0.570° 0.566" 0.750"
4 0.823" 0.754" 0.663° 0.617¢ 0.870°"
5 0.860* 0.749° 0.717° 0.709" 0.834"

Means in the same row followed by the same letter are not significantly different
(P>0.05; LSD)
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Fig. 3. Oviposition preference on large beans by females of the 4C6—4 strain of the bean weevil Callosobruchus

maculatus on various size ratios of azuki bean.
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Fig. 4. The observed egg dispersion(mean crowding, m*) of the 4C6—4 strain of Callosobruchus maculatus and
that predicted by an absolute or relative rule with various proportions of large azuki beans. Proportion of
large beans in a, b, and c are 1, 0.5, and 0, respectively.
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Effects of Bean Size on Larval Competition and Oviposition
Preference of Callosobruchus maculatus

Wei-Ting Hu, Yenn-Chiou Lan and Shwu-Bin Horng* Department of Plant Pathology and Entomology, National Taiwan
University. 1 Roosevelt Road, Sec. IV, Taipei, Taiwan, R.0.C.

ABSTRACT

Deposition of the bean weevil Callosobruchus maculatus(Fab.) on beans was
found to be always in a nearly uniform distribution which reduced larval
competition and increased larval fitness. To understand the competition between
larvae, the survivorship of the 4C6—4 strain of bean weevil was investigated
under different treatments, such as different bean sizes and number of larvae per
bean. The results showed that the greater the number of larvae in a bean, the
lower the survivorship of the larvae. This was especially true in smaller beans
where resources are limited, and therefore the survival curve of larvae in
smaller beans decline distinctly. Provided with various ratios of large and small
beans, the female preferred to lay her eggs on larger ones. This preference
decreased with decreasing ratios of large beans. Comparison between predicted
and observed values of mean crowding showed that the oviposition behavior of
the female was influenced by the relative encounter rate and the quality of
beans; therefore, the female seemed to lay her eggs by a relative rule.

Key words: Callosobruchus maculatus, competition, oviposition preference, ovipo-
sition rule, bean size.
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