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A Single Functional Testis as a Unique Proximate Mechanism Promoting Sex-role
Reversal in Coucals

J. DAVID LIGON!
Department of Biology, University of New Mexico, Albuquerque, New Mexico 87131 USA

Sex-role reversal, where the male provides most or
all of the care of eggs and young, occurs in a small
fraction of the world’s approximately 9,700 living
species of birds. Although it is best known in a few
temperate-zone shorebirds, sex-role reversal also oc-
curs in ratites, tinamous, and buttonquail, all of
which produce precocial young (Ligon 1993). Sex-
role reversal also occurs in at least one group of al-
tricial birds, the coucals, genus Centropus (Vernon
1971, Irwin, 1988, Ligon 1993, Andersson 1995). Cou-
cals are a distinctive group of nonparasitic cuckoos
that occurs over much of the Old World tropics.

The puzzling mating system known as classical
polyandry is associated with sex-role reversal. Con-
sequently, the proximate factors that promote this
phenomenon should be of interest to students of avi-
an mating systems. Testosterone has a negative effect
on parental care in male birds (Wingfield et al. 1990),
which leads to the question: What physiological or
endocrinological alterations have taken place to
bring about sex-role reversal? In two sex-role re-
versed North American shorebirds, high levels of
testosterone are present in preincubating males
(Rissman and Wingfield 1984, Fivizzani and Oring
1986, Fivizzani et al. 1986, Oring et al. 1988), but as
the male begins to incubate testosterone levels rap-
idly drop by up to 25-fold (Fivizzani and Oring
1986). The fact that males of these species exhibit
normal levels of circulating testosterone prior to in-
cubation led Fivizzani and Oring (1986) to suggest
that the internal factors responsible for the preincu-
bation sex-role reversal must be the specificity of
neural receptors rather than changes in the gonadal
hormonal state typical of each sex.

In coucals, as in precocial species with sex-role re-
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versal, the male assumes a role generally considered
to be more typical of female birds; i.e. in addition to
being smaller, males construct the nest and carry out
most or all incubation and care of the chicks (e.g.
Vernon 1971, Irwin 1988). A morphological trait pos-
sibly related to this sex-role reversal is great asym-
metry in size and development of the testes. In at
least some species of coucals, the left testis is “‘atro-
phied” or “rudimentary,”” or even absent altogether,
whereas the right testis is of normal size (Rand 1933,
1937; Chapin 1939). Based on a sample of 43 male
specimens of the Madagascar Coucal (Centropus tou-
lou), Rand (1933) reported that, . . . the right testis
was always larger than the left, which was atrophied,
never being firm and oval, and never showing any
enlargement in the breeding season, even when the
right was at its maximum size.”” In addition to the
Madagascar Coucal, absence or severe reduction in
size of the left testis also has been reported in three
African species of coucals (Rand 1937, Chapin 1939),
including the classically polyandrous Black Coucal
(C. grillii; Vernon 1971, Irwin 1988).

To obtain additional information on this appar-
ently unique testicular condition, I examined two
pickled specimens of males of the Madagascar Cou-
cal in the collections of the Field Museum of Natural
History. These birds were collected in October 1989,
which is early in the breeding season. Each male had
a large right testis (ca. 12.1 X 8.5 mm and 13.7 X 7.8
mm), whereas the left testis was noted by the collec-
tor as degenerate in one specimen and was not dis-
cernible to me in the other.

Loss of the left testis, rather than the right, is, in
itself, peculiar, because in birds the left testis usually
is the larger of the two (Lake 1981, Msller 1994; but
see Kimball et al. 1997). Although the reasons for this
directional asymmetry are not well understood, at
the end of embryonic growth the left testis has more
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primordial germ cells than the right (Witschi 1935,
Venzke 1954). Moreover, in the great majority of avi-
an species the right ovary is vestigial. Thus, the sin-
gle functional testis of male coucals apparently is un-
related developmentally to the fact that female birds
also typically possess only one functional gonad.
That is, the evolved loss of a functional left testis in
male coucals probably is not homologous to the loss
of a functional right ovary in females of a majority of
avian species.

In male birds, testosterone inhibits parental care
(Wingfield et al. 1990), and proximate control of in-
cubation in sex-role reversed male shorebirds is
based on a dramatic drop in testosterone and on in-
creased production of pituitary hormones, especially
prolactin (Rissman and Wingfield 1984). One might
suspect that the loss of one functional testis, as in
coucals, has the effect of reducing the level of cir-
culating testosterone relative to the hormones im-
portant in nest building, incubation, etc. Thus, the
absence of a functional left testis may be causally re-
lated to the evolved sex-role reversal in coucals. If so,
then ““feminization” of male coucals by such a prox-
imate mechanism appears to be unique among birds.
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