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We use laboratory mating experiments to examine the effect of male size,
age, and mating behavior on fecundity selection and sexual selection in the seed
beetle, Callosobruchus maculatus (Coleoptera Bruchidae), a species in which
females are larger than males. Female C. maculatus gain a fitness advantage, in
the form of increased lifetime fecundity, from mating with large males (which
contribute larger ejaculates), but the partial correlation between male size and
fecundity is weaker than the partial correlation between female size and her
fecundity. Large males had a mating advantage relative to small males, both
when a single male was presented to a female and when two males were present.
However, this did not appear to be due to females rejecting male courtship
attempts, but instead may be due to male-male competition. When females were
mated to two males sequentially, neither the size of the first male nor the size of
the second male influenced whether or how quickly a female remated. None of
the other potential bases for sexual selection — male age, male mating experi-
ence, and male courtship persistence — appeared to influence male mating suc-
cess. We discuss how patterns of sexual selection on body size and sexual size
dimorphism in C. maculatus differ from patterns of sexual selection and dimor-
phism in another seed beetle, S. limbatus.
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INTRODUCTION

Sexual size dimorphism is common and widespread among animals. When
males are larger than females, it is most commonly attributed to sexual selection
(either male-male competition or female choice), especially in species in which the
male is more ornamented or equipped with weaponry (DARWIN 1871, ANDERSSON
1994). In most insects, however, females are larger than males (GHISELIN 1974,
SHINE 1979). This is most frequently attributed to fecundity selection favoring large
females that can lay more or larger eggs than small females (DARWIN 1871, WIL-
LIAMS 1966, GHISELIN 1974, HoNEK 1993). In many species, female fecundity advan-
tages may be sufficiently strong to lead to larger females even when there is sexual
selection favoring large males (e.g. VOLLRATH 1980, PARTRIDGE & FARQUHAR 1983,
FAIRBAIRN & PREZIOSI 1996). '

To date there have been few attempts to quantify the relative importance of
sexual and fecundity selection on male body size (ANDERSSON 1994), Still fewer stud-
ies have compared closely related species that have different patterns of dimor-
phism. For example, in some seed beetles, such as Stator limbatus, males are larger
than females (SavaLLl & Fox 1998a). In seed beetles, males produce large ejaculates,
nutrients from which are incorporated into female somatic and reproductive tissues
(HuiGNARD 1983, BOUCHER & HUIGNARD 1987) and influence female fecundity, egg
size, and larval development (Fox 1993a, 1993b; WASSERMAN & AsAMI 1985; SAVALLI
& Fox 1998b). Fecundity selection favors large body size in both female and male S.
limbatus, in the latter, via size-dependent ejaculates (Fox et al. 1995b, SavaLL1 & Fox
1998a). In addition, sexual selection favors large size in males: fe-males mated to
large males were less likely to remate than females mated to small males (a poten-
tially significant benefit to males since seed beetles have last-male sperm preced-
ence; EapY 1994) and when females were presented with two males simultaneously,
large males had a mating advantage (due to male-male competition or female
choice) (SavaLLl & Fox 1998a). However, most seed beetles, such as Callosobruchus
maculatus, exhibit the typical insect pattern in which males are smaller than fe-
males, yet sexual selection on body size has not yet been studied in these species.

In this study we examine the role of fecundity selection and sexual selection on
male size in the seed beetle C. maculatus. C. maculatus is biologically very similar to
S. limbatus. Like S. limbatus, C. maculatus males have large ejaculates (about 8% of
body mass for the first mating), and ejaculate size is highly correlated with male
body mass (Fig. 1; SavaLLI & Fox 1998b). However, unlike S. limbatus, C. maculatus
females are larger than males (see Fox 1993a, 1993b; Fox et al. 1995a, 1995b; SAVALLI
& Fox 1998a, 1998b, and references therein for a review of the natural history of
these species). Thus, we expect that this species may differ from S. limbatus in the
intensity of either fecundity selection or sexual selection acting on males.






