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Abstract

The seed beetle, Callosobruchus maculatus (F.) develops to the adult stage inside seeds before adult emergence, thus the larva

or adult has an opportunity to obtain information about host traits, and this experience may influence the host preference of the
adult. In this study, adults that had emerged from adzuki and mung beans were used to test whether larval or early adult
experience effects host preference of the adult. In no-choice tests of host acceptance there was no significant difference in
acceptance of adzuki bean, mung bean or black soybean by beetles reared on adzuki bean or mung bean. In free choice tests of
host preference, adults exhibited significant preference for adzuki beans over mung beans, adzuki beans over black soybeans, and
black soybeans over mung beans. However, host preferences did not differ significantly between adults with different experiences
(e.g., reared on adzuki bean or mung bean, or emerged from adzuki and mung bean powder). These results indicate that larval or
early adult host experience does not influence adult host preference. In addition, we provide evidence that the host ratio and the
size of hosts affect host preference of the adult. When either big mung bean and small adzuki bean or normal sizes of each bean
were provided in a free choice test, adults laid more eggs on adzuki bean than mung bean in both treatments, but the number of
eggs laid on big mung bean was greater than on normal sized mung bean. These findings show that the host species is a more
important factor affecting host preference by the seed beetle than host size.
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Fig. 1. No-choice test of host acceptance by the seed beetle, Callosobruchus maculatus reared on adzuki bean,
mung bean or black soybean. Error bars represent standard errors. Different letters indicate a significant
difference in number of eggs between individuals reared on different hosts by Least Significant Test.
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Table 1. Oviposition preference (mean + S.E.) of Callosobruchus maculatus reared on adzuki beans or mung beans
in free choice tests using combinations of adzuki beans, mung beans, and black soybeans

Rearing Host

Adzuki beans Mung beans
No. eggs on No. eggs on
Treatments (Host a, Host b) Host a Host b t p Host a Host b t p!
A (Adzuki beans, Mung beans) 30.74 £ 1.08 0.32+0.17 27.68 <0.001 28.97+1.31 0.55+0.17 21.64 <0.001
B (Adzuki beans, Black soybeans) 265+ 1.34 568+0.69 1332 <0.001 2532+1.56 4.86+091 9.85 <0.001

C (Black soybeans, Mung beans) 2395+£1.74 868+1.62 529 <0.001 21.12+172 13.08+181 24 0.024
Up <0.05 indicates significant difference based on #-test.
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Table 2. Oviposition preference (%) of Callosobruchus maculatus reared on adzuki beans or mung beans in free
choice tests with combinations of adzuki beans, mung beans and black soybeans

Rearing host
Adzuki beans Mung beans
Proportion of eggs on Proportion of eggs on
Treatments (Host a, Host b) Host b Host b t p?

A (Adzuki beans, Mung beans) 0.99 + 0.52 1.77 + 0.54 1.64 0.106
B (Adzuki beans, Black soybeans) 17.53 + 1.97 15.91 + 2.86 0.96 0.342
C (Black soybeans, Mung beans) 26.11 + 4.06 37.38 +4.73 1.66 0.103

U p > 0.05 indicates that proportions of eggs on host b for the beetles that reared on adzuki and mung bean are
not significantly different by t-test. Data were transformed to Sin™' (v/x ) values prior to analysis.

®= RaFHCRHARETRFINNERENMRFORE

Table 3. Early adult experience on oviposition preference measured by proportion of eggs on adzuki beans by the

seed beetle, Callosobruchus maculatus, reared on adzuki beans or mung beans

Rearing host

Treatments Adzuki beans Mung beans

(mean + S.E.) (mean + S.E.)

Control 100 £+ 0 99.04 + 0.96

Adzuki bean powder 98.37 + 0.82 99.11 + 0.89

Mung bean powder 97.02 + 1.50 98.65 + 1.35
p? 0.206 0.987

U p > 0.05 indicates that proportions of eggs laid on adzuki bean by females with different early adult
experiences are not significantly different by ANOVA. Data were transformed to Sin™ (/x ) values prior to

analysis.
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Table 4. Effect of different ratios of adzuki beans, mung beans or black soybeans on oviposition preference of the
seed beetle, Callosobruchus maculatus

Host ratio (host a : host b)

1:1 1:4
Preference index of Preference index of
Treatments (Host a, Host b) Host b Host b t p?
A (Adzuki beans, Mung beans) 0.01 + 0.01 0.05 + 0.01 3.9 <0.001
B (Adzuki beans, Black soybeans) 0.18 £ 0.02 0.28 + 0.04 2.88 0.006
C (Black soybeans, Mung beans) 0.26 + 0.04 0.24 + 0.04 0.39 0.7

Vp < 0.05 indicates significant difference based on #-test.
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Fig. 2. The effect of host size on proportion of eggs laid by the seed beetle, C. maculatus. (A) host preference on
normal size of adzuki bean and mung bean; (B) host preference on small adzuki bean and big mung bean.
Error bars represent standard errors. Asterisks above the bars indicate significant differences between the
proportions of eggs laid on adzuki and mung beans. Different letters indicate a significant difference
between the proportions of eggs laid on mung beans in two treatments.
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Effects of Host Experience During Different Stages on
Oviposition Preference of Callosobruchus maculatus (F.)
(Coleoptera: Bruchidae)

Shiau-Min Dai, Rou-Ling Yang and Shwu-Bin Horng*
Institute of Entomology, National Taiwan University, 1 Roosevelt Rd., Sec. 4, Taipei 10617,
Taiwan

ABSTRACT

The seed beetle, Callosobruchus maculatus (F.) develops to the adult
stage inside seeds before adult emergence, thus the larva or adult has an
opportunity to obtain information about host traits, and this experience may
influence the host preference of the adult. In this study, adults that had
emerged from adzuki and mung beans were used to test whether larval or
early adult experience effects host preference of the adult. In no-choice tests
of host acceptance there was no significant difference in acceptance of adzuki
bean, mung bean or black soybean by beetles reared on adzuki bean or mung
bean. In free choice tests of host preference, adults exhibited significant
preference for adzuki beans over mung beans, adzuki beans over black
soybeans, and black soybeans over mung beans. However, host preferences
did not differ significantly between adults with different experiences (e.g.,
reared on adzuki bean or mung bean, or emerged from adzuki and mung
bean powder). These results indicate that larval or early adult host
experience does not influence adult host preference. In addition, we provide
evidence that the host ratio and the size of hosts affect host preference of the
adult. When either big mung bean and small adzuki bean or normal sizes of
each bean were provided in a free choice test, adults laid more eggs on
adzuki bean than mung bean in both treatments, but the number of eggs laid
on big mung bean was greater than on normal sized mung bean. These
findings show that the host species is a more important factor affecting host
preference by the seed beetle than host size.

Key words: host experience, host size, oviposition preference, host proportion
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