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ABSTRACT

The f[cmales of Callosobruchus maculatus produce a nearly uniform
distribution of cggs on beans, so minimizing larval competition within beans,
and increasing their [itnesses. Based on a two-point distribution of eggs loads,
we constructed analytic models to analyse the oviposition behavior of females
according to one of three rules: no choice, meaning acceptance of all beans
encountered; an “absolute” rule that takes into account only the current egg
load, and with the acceptance probability of a bean with 1 eggs to be expi-i}; a
“relative” rule, involving comparison between the number of eggs on the present
bean and that on the last encountered bean, with rejection of the present bean
when it bears more cggs. The females that can assess the number ol cggs on a
bean and use the “absolute” or “relative” rule to make an egg-laying decision
invariably acquire greater fitness at various densities of egg loads, but the
superiority of these two rules depend on the density of egg loads. The model also
describes the inspection limitation on the fitnesses of the females applying these
two rules, which concludes that the fewer beans that a female can inspect, the
less the fitness acquired by females that use the ahsolute rule. The acceptance
probabilities of heans are set constant in these modcls which cannot gencrate
varied distributions of egg loads, but the distribution of egg loads vary with the
levels of larval competition within beans. Therefore the parameter of larval
competition should be incorporated into the model: then the real rule of
egg-laying decision used by the females is properly explored.

Key words: Callosobruchus maculatus, egg-laying decision, models.
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Fig. 1. Influence of egg numbers on bean (i) and the distribution (m)} on the fitnesses acquired by the females of
Callosobruchus macufatus which use A. no choice, B. an absolute rule or C. & relative rule for the
egg-laying decision; | is the numbers of eggs on the bean; m is the proportion of beans with i1 1 eggs; Fn,
Fa and Fr are fithesses acquired by females that use no choice, the absolute rule and the relative rule
respectively.
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Fig. 2. Ratio of expected fitnesses acquired by females of Callosobruchus macutatus which

use no choice, the absolute rule or the relative rule for an egg laying decision under

various distribution of egg loads on beans, see fig. 1 for the definition of the

parameters,
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rule; see fig. 1 for the definition of other parameters.
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