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Abstract

In this study, we explored how the quality of different patches, the costs of traveling between patches, and an individual' s
competitive ability might affect their search ability and hence the distribution of eggs laid by the bean weevil (Callosobruchus
maculatus). In the low-travel-cost treatment, irregardless of whether one or two females, which would entail competition, were
provided, when there was one egg per seed on average, the distribution of eggs laid was concordant with the prediction of ideal
free distribution (IFD). In the high-travel-cost treatment, the distribution of eggs laid by one female was not concordant with the
prediction of IFD. In addition, the costs of traveling between patches decreased the longevity and fecundity of the female bean
weevil. It was also found that in the high-travel-cost treatment, the eggs laid simultaneously by ten females were dispersed as
predicted by IFD. Finally, it was found that the number of times of patch leaving had a significant effect on the distribution of eggs

laid, while the mechanism of patch leaving was not only due to the pressure of the egg-load but also because the resource quality
decreased to a specific threshold level.
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Fig. 1. Design of arrays in (A) low-travel-cost treatment and (B) high-travel-cost treatment of Callosobruchus

maculatus.
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Fig. 2. Ideal free-distribution predictions and observed distributions of eggs laid by (A) one female and (B) two
females of the bean weevil in the experiment set of low-travel-cost treatment. Dashed lines are the ideal
free-distribution predictions, and solid lines represent observed distributions.
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Fig. 4. Observed and predicted distributions of eggs laid by the bean weevil with (A) one female and (B) ten

females in the setting of high-travel-cost treatment.
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Table 1. Total number of eggs and numbers of eggs per seed of a female bean weevil before she left the first patch in
the setting of high-travel-cost treatment

Patch first entered Total number of eggs No. eggs/seed
30-seed patch 2751 1.5 0.92 £ 0.05
10-seed patch 16.5 ¢+ 2.5 1.65 ¢ 0.25
Smith,
1990
IFD
IFD
5
mm
IFD 85 mm
5 mm
5 10
15
IFD
IFD A B IFD
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IFD
IFD
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ABSTRACT

In this study, we explored how the quality of different patches, the costs of
traveling between patches, and an individual’s competitive ability might affect
their search ability and hence the distribution of eggs laid by the bean weevil
(Callosobruchus maculatus). In the low-travel-cost treatment, irregardless of
whether one or two females, which would entail competition, were provided,
when there was one egg per seed on average, the distribution of eggs laid was
concordant with the prediction of ideal free distribution (IFD). In the high-
travel-cost treatment, the distribution of eggs laid by one female was not
concordant with the prediction of IFD. In addition, the costs of traveling
between patches decreased the longevity and fecundity of the female bean
weevil. It was also found that in the high-travel-cost treatment, the eggs laid
simultaneously by ten females were dispersed as predicted by IFD. Finally, it
was found that the number of times of patch leaving had a significant effect on
the distribution of eggs laid, while the mechanism of patch leaving was not only
due to the pressure of the egg-load but also because the resource quality
decreased to a specific threshold level.
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