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A Mathematical Consideration on The Optimality of Multiple Mating Strategy
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Multiple (polyandrous) mating has been mostly discussed from the viewpoint of genetic aspect to avoid
some unfavorable gene combinations, though it remains unclear why some females mate with multiple
males [1, 2, 3]. In contrast, from a simple viewpoint of the reproductive success maximization, we consider
here the optimality of multiple mating in a finite length of reproduction season, making use of a simple
and general mathematical model. Let E be the total energy to be invested by a reproductive female for
mating(s) and reproduction in the reproduction season, ; be the investment ratio of the energy to the i
th mating and reproduction, p; be the survival probability of offsprings born at the 7 th reproduction, o;
be the survival probability of the reproductive female after the 7 th mating and reproduction until the
i+ 1 th.

We consider the expected reproductive success per reproductive female over the reproduction season
as the fitness, making use of the above-mentioned general factors. Comparing the expected reproductive
success of the multiple mating strategy to that of the single mating strategy in which the female invests
all energy to the first mating and reproduction and ignores the chance to another mating in the rest
of reproduction season, we discuss the condition with which the multiple mating strategy makes the
reproductive success larger than the single mating strategy does. Then, under such a condition, we
calculate the maximum of fitness in terms of the strategic parameters {6;}. Lastly we will show a
condition that the multiple mating strategy is better than the single mating strategy, and try to discuss
its biological meanings.
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