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Abstract

The aim of this study was to reveal the host-choice mechanism of the seed beetle, Callosobruchus maculatus, under a
condition when different hosts are provided. Also we studied how female beetles select their hosts and whether this is related to
the feeding demand of their larvae. Six different species of seeds including adzuki bean, hairy dumaisa, pigeon pea, soybean, mung
bean, and maize, were used in our experiments, and both free-choice and non-choice tests were conducted. In the free-choice test,
six different species of seeds were provided at the same time, while in the non-choice test, hosts of each species were provided
separately. In the free-choice test, both the survivorship of offspring and the host size showed a positive relationship with the
numbers of eggs laid on the seed. However, in the non-choice test, only the survivorship of offspring and the numbers of eggs laid
showed a positive relationship, while there was no significant correlation between seed size and the numbers of eggs laid on the
seed. Taken together, these results suggest that the female can choose appropriate hosts for her offspring both in free-choice and
non-choice test arenas, showing a positive relationship between host preference and survivorship of offspring in both tests.
Comparison of the preference indices between free-choice and non-choice tests suggests that C. maculatus may use a relative rule
to select a host on which to lay her eggs when different hosts are provided at the same time.
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Table 1. Offspring survivorship on different hosts and the numbers of eggs laid by female Callosobruchus
maculatus in free-choice and non-choice tests (mean + SE)

Host species Host size (g)  Host volume (cm®)  Survivorship ]?Igg number -

Free-choice Non-choice
Adzuki bean (fI.57) 0.17 + 0.01 0.14 + 0.01 0.89 140+ 54a 270+51a
Hairy dumaisa (25 0.17 £ 0.03 0.12 £ 0.01 0.42 78+23b 3.0+21c
Pigeon pea ({L5) 0.48 £ 0.07 0.41 + 0.03 0 87+20Db 226 +76a
Soybean (3 5) 0.16 + 0.02 0.13 £ 0.01 0.03 06+10c 24+25¢
Mung bean () 0.06 + 0.01 0.05 + 0.01 0.58 02+04c 214+32a
Maize (£K) 0.16 + 0.03 0.11 + 0.01 0 01+03c 10.8 £ 6.5 b

Means within a column followed by the same letter do not significantly differ at the 5% level by least

significant difference test.
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-g 15 = Adzuki F1558 = 1045
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Host size (g)

B— HTEEHEEHRT  TRFE LUMERMEERET T ARG  mE2REEREREER (0 =0.0020) -
Fig. 1. Relationship between egg number of Callosobruchus maculatus and the size of different hosts in the
free-choice test indicating a positive correlation (p = 0.0020).
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Fig. 2. Relationship between egg number of Callosobruchus maculatus and its offspring survivorship on different
hosts in the free-choice test indicating a positive correlation (p < 0.0001).
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Fig. 3. Relationship between egg number of Callosobruchus maculatus and the size of different hosts in the
non-choice test indicating no significant correlation between them (p = 0.2108).
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Fig. 4. Relationship between egg number of Callosobruchus maculatus and its offspring survivorship on different
hosts in the non-choice test indicating a positive correlation (p = 0.0115).
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Fig. 5. Relationship between preference indices of Callosobruchus maculatus for different hosts in free-choice and
non-choice tests. Preference indices to adzuki bean, pigeon pea, and soybean in these two tests were
closer, whereas, the preference index of the seed beetle to hairy dumaisa was higher in the free-choice test,
while the preference indices of the seed beetle to mung bean and maize were higher in the non-choice test.
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Fig. 6. (A) Sectional drawing of pigeon pea; (B) a pigeon pea with the seed coat under the egg removed; (C)
sectional drawing of a adzuki bean damaged by Callosobruchus maculates. The feeding patch can be

clearly observed.
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Fig. 7. Size and shape of the pupal cavity bored by the seed beetle in (A) adzuki bean, (B) mung bean, (C) hairy
dumiasa, and (D) soybean. Because of the small size of the cavity opening on (E) hairy dumiasa and (F)

soybean, some individuals died in the seed.
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Interactions between Host Preference and Offspring
Survivorship of Callosobruchus maculatus (Fab.)

I-Cheng Cheng, Rou-Ling Yang, and Shwu-Bin Horng*
Institute of Entomology, National Taiwan University, Taipei 106, Taiwan, R.0.C.

ABSTRACT

The aim of this study was to reveal the host-choice mechanism of the
seed beetle, Callosobruchus maculatus, under a condition when different hosts
are provided. Also we studied how female beetles select their hosts and
whether this is related to the feeding demand of their larvae. Six different
species of seeds including adzuki bean, hairy dumaisa, pigeon pea, soybean,
mung bean, and maize, were used in our experiments, and both free-choice
and non-choice tests were conducted. In the free-choice test, six different
species of seeds were provided at the same time, while in the non-choice test,
hosts of each species were provided separately. In the free-choice test, both
the survivorship of offspring and the host size showed a positive relationship
with the numbers of eggs laid on the seed. However, in the non-choice test,
only the survivorship of offspring and the numbers of eggs laid showed a
positive relationship, while there was no significant correlation between seed
size and the numbers of eggs laid on the seed. Taken together, these results
suggest that the female can choose appropriate hosts for her offspring both in
free-choice and non-choice test arenas, showing a positive relationship
between host preference and survivorship of offspring in both tests.
Comparison of the preference indices between free-choice and non-choice tests
suggests that C. maculatus may use a relative rule to select a host on which
to lay her eggs when different hosts are provided at the same time.

Key words: Callosobruchus maculatus, host preference, survivorship, choice
test
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