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This thesis deals with the potential involvement of maternal steroid hormones in
the manipulation of avian primary sex ratio (the proportion of sons) and the identi-
fication of underlying mechanisms, using the homing pigeon (Columba livia domes-
tica) as model species.

In Chapter 1 we review hypotheses on potential mechanisms of avian sex ratio
manipulation, and summarize the results from our studies on the homing pigeon.
Based on this, we suggest that differential follicle development, in combination
with distortion of meiosis, are the mechanisms of primary sex ratio manipulation in
pigeons.

We subsequently discuss the current literature on the correlative and causal rela-
tion between maternal steroid hormones and primary offspring sex ratio, including
evidence for maternal plasma or egg-yolk hormone levels affecting embryo sex
determination prior to fertilization. We evaluate differences and issues in experi-
mental designs, which might be the reason for contradicting results between
studies, and provide suggestions for future research.

Chapter 2 describes the seasonal shift found under natural conditions in the
primary sex ratio of first eggs in Wood pigeons (Columba palumbus) and Rock
pigeons (Columba livia, the wild ancestor of the homing pigeon), and the potential
sex-specific consequences on reproductive fitness, establishing the pigeon as an
adequate model for studies on maternal sex ratio manipulation.

In Chapter 3 we tested the (long-term) effects of elevated maternal plasma
testosterone on primary offspring sex ratio. With the use of our measurements of
timing of oviposition, reproductive output, and egg parameters we explored
several potential mechanisms of sex ratio adjustment. In addition we investigated
the regulation of maternal hormone deposition to the egg yolk.

Besides testosterone, corticosterone has also been linked to biases in primary sex
ratio, but with opposite effects. Moreover, corticosterone is thought to be an indi-
cator of the physiological body condition, a parameter which has been related to
offspring sex ratio as well. Our main objective in the following chapters was to
tease apart the association between testosterone, corticosterone, maternal body
condition, and primary sex ratio. To this end we first established a method to reli-
ably mimic chronic elevation of corticosterone in the homing pigeon in Chapter 4.

Next, in Chapter 5, we aimed to disentangle the effect of maternal corticos-
terone elevation and maternal body condition on primary offspring sex ratio. In
Chapter 6, we tried to determine the causality of the negative correlation between
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testosterone and corticosterone by measuring corticosterone in testosterone treated
females and related both parameters to primary sex ratio. Furthermore we tested
the effects of testosterone manipulation on additional parameters of body condition
(body mass, plasma cholesterol, and blood glucose) and related absolute levels and
temporal changes in these parameters to primary sex ratio.

In Chapter 7 we tested one of the predominant hypotheses concerning the
mechanism underlying offspring sex ratio manipulation: selective follicle abortion,
induced regression of a follicle bearing the un-preferred sex after meiosis but prior
to ovulation.

Finally, to enhance our knowledge on the role of testosterone in the reproduc-
tive physiology in females we described the effects of plasma testosterone elevation
on ovarian and follicle morphology (Chapter 8). Moreover, to gain further insight
in yolk hormone deposition we measured testosterone concentrations in mature
follicles. 

7




