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Abstract

Previous studies showed that when providing a female bean weevil, Callosobruchus maculatus, with a smaller number of host
beans, the female will lay more than one egg on a bean, and thus possibly causing the larvae to compete for the limited resources
in the host bean. In addition, the level of larval competition may influence the size of emergent adults, and this in turn affects the
life history traits of the adult. We first proposed the hypothesis that environmental effects on larval stages may change the
adaptation of a female adult to her environment. Environmental manipulations were used to explore the effects of larval
competition on the life history strategy of the bean weevil, C. maculatus. The effect of larval competition on the performances of
adult life history strategies were studied when host beans were abundant or scarce. The results show that the female adult that had
experienced larval competition decreases her lifetime fecundity and increases her longevity when provided with fewer host beans
per day. In addition, the experience of larval competition also shortens the reproductive period of the female adult when provided
with fewer host beans per day. Furthermore, comparing the ratio of weight loss to fecundity showed that the female adult that had
experienced larval competition may invest more resources in each egg. On the contrary, if host beans are provided in abundance,
no differences were observed in those life history traits between female adults with or without larval competition experience. In this
study, the significance of changes in or maintenance of life history traits by females is discussed.
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Fig. 1. Comparison of fecundity of female bean weevils from larval competition and control treatments providing 5 or
50 beans per day. * Significant difference (P < 0.05).
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Fig. 2. Comparison of mean longevity of female bean weevils from larval competition and control treatments providing

5 or 50 beans per day. * Significant difference (P < 0.05).
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Comparison of reproductive periods of female bean weevils from larval competition and control treatments
providing 5 or 50 beans per day. * Significant difference (P < 0.05).
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Fig. 4. Comparison of post - reproductive periods of female bean weevils from larval competition and control
treatments providing 5 or 50 beans per day. * Significant difference (P < 0.05).
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Table 1. Comparisons of weight loss and ratio of weight loss to fecundity of female bean weevils from larval
competition or control treatments that provided 5 or 50 beans per day

Life history 5 beans 50 beans

traits Competition Control P Competition Control P
Weight loss (mg) 47402 46401 068 48101 46402 034
Weight loss ratio' (%) 50.9¢2.3 63740.7 015 613120 638t1.2 029
Weight loss /fecundity 493:0.34 4114008 0.04* 5.26:0.57 4224011 010
* Significance (P < 0.05).

1.Weight loss ratio = Weight loss / emergence weight

(Mitchell, 1975; Messina and Renwick,
1985; Messina and Mitchell, 1989)
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Superparasitism of Seeds Affects the Life History Strategy of
the Adult Bean Weevil, Callosobruchus maculatus (Fab.)
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ABSTRACT

Previous studies showed that when providing a female bean weevil,
Callosobruchus maculatus, with a smaller number of host beans, the female
will lay more than one egg on a bean, and thus possibly causing the larvae
to compete for the limited resources in the host bean. In addition, the level of
larval competition may influence the size of emergent adults, and this in
turn affects the life history traits of the adult. We first proposed the
hypothesis that environmental effects on larval stages may change the
adaptation of a female adult to her environment. Environmental
manipulations were used to explore the effects of larval competition on the
life history strategy of the bean weevil, C. maculatus. The effect of larval
competition on the performances of adult life history strategies were studied
when host beans were abundant or scarce. The results show that the female
adult that had experienced larval competition decreases her lifetime
fecundity and increases her longevity when provided with fewer host beans
per day. In addition, the experience of larval competition also shortens the
reproductive period of the female adult when provided with fewer host beans
per day. Furthermore, comparing the ratio of weight loss to fecundity showed
that the female adult that had experienced larval competition may invest
more resources in each egg. On the contrary, if host beans are provided in
abundance, no differences were observed in those life history traits between
female adults with or without larval competition experience. In this study,
the significance of changes in or maintenance of life history traits by females
is discussed.
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