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ABsTRACT.—Previous observations of forced copulation (FC) in captive Mallards (Anas
platyrhynchos) showed that most FC attempts were directed at females in prelaying and
laying condition and that most FC’s occurred in the morning when the females were leaving
their nests after egg laying. In order to determine whether or not there is a physiological
basis for these observed temporal patterns, sperm competition in captive Mallards was
examined using artificial insemination and genetic markers. Results indicated that if a female
was inseminated with two competing doses of semen at different time intervals, the pro-
portion of progeny from the first and the second inseminations was not significantly different
if these inseminations were simultaneous, 1 h, or 3 h apart. There was a preponderance of
progeny (70%) from the second insemination, however, if the inseminations were 6 h apart.
Insemination of females less than 1 h after egg laying resulted in 25% of the eggs laid the
following morning being fertile. Only 1 of 179 eggs laid the following morning was fertile
when the females were inseminated more than 1 h after egg laying.

Our experiment demonstrated that there is an insemination “window,” a short period
when new sperm are least likely to meet competition from sperm already in the oviduct and
from sperm introduced later, and it provided a possible explanation for the observed timing

of FC attempts. Received 12 May 1982, accepted 3 December 1982.

PARKER (1970: 527) defined sperm competi-
tion as “the competition within a single female
between the sperm from two or more males for
the fertilization of the ova.” Although best
known in insects (Parker 1970), this phenom-
enon occurs also in many other animal groups
(Allison 1977, Bertram 1976, Smith in press).
Among birds, sperm competition undoubtedly
occurs in a number of polyandrous species, in
which one female may copulate with several
males (Jenni 1974), and probably occurs in a
number of promiscuous species as well (Wit-
tenberger 1979). While most species of birds
are considered to be monogamous (Lack 1968)
and copulations occur primarily between mates,
there is evidence that sperm competition may
occur in some of these species also. For ex-
ample, paired females have been observed to
accept or solicit copulations or to be subjected
to forced copulations (FC) from males other than
their mates (Gladstone 1979, McKinney et al.
in press). This paper deals with one duck
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species (the Mallard, Anas platyrhynchos) in
which paired females are inseminated by males
other than the mate during FC, thus providing
an opportunity to investigate the mechanism
of sperm competition.

Earlier papers in this series on captive Mal-
lards documented that eggs could be fertilized
by FC (Burns et al. 1980) and described tem-
poral relations between FC and female breed-
ing condition and behavior (Cheng et al. 1982).
In the latter analysis, it was shown that almost
all FC’'s were directed at females in the laying
phase and that most FC attempts occurred in
the morning hours, especially when females
were detected leaving their nests. Based on the
ovulation pattern and sperm-storage mecha-
nism demonstrated in domestic chickens
(Compton et al. 1978, Sturkie 1976), Cheng et
al. (1982) hypothesized that Mallard males were
attempting FC's at that time of the day when
their sperm would compete most effectively
with sperm from pair copulations.

In studying sperm-storage mechanisms of the
uterovaginal (UV) glands in chickens, Comp-
ton et al. (1978) showed that, if hens were
subjected to artificial insemination (AI) with
semen from one type of rooster and then re- |
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