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Evolutionary significance of pheomelanin-based coloration
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SUMMARY

Many animals possess conspicuous traits which seem to be nonfunctional for survivorship but are used for
their communication. Such traits often provide information about the quality of the possessors (i.e., signal
senders) to others (i.e., signal receivers), and thus called honest signal of quality. Honest signal can be
maintained when signal senders cannot falsify the information contents of the signal trait, and several
mechanisms can accomplish this. However only few cases presented the underlying genetic and physiological
mechanisms for signal honesty and remain to understand. Here, | focused on the pheomelanin-based plumage
coloration, and examined the association with fitness related traits and the physiological traits. In chapter 1, |
examined whether pheomelanin-based coloration would associate with laying date, a fitness component, in
male Barn Swallows Hirundo rustica gutturalis. | found that males with more pheomelanin bred earlier than
the others and their pheomelanic color was associated with body condition. These findings indicate that
pheomelanin-based coloration may have evolved via sexual selection for pheomelanin pigmentation in Barn
Swallows. In chapter 2, it was examined how pheomelanin-based coloration could associate with individual
quality by focusing the trait development periods. For this purpose, | focused on nestling barn swallows which
grow up their first plumage at the breeding nests and thus suitable to study the production mechanism and the
factor contributes on the honest link between pheomelanin pigmentation and individual quality during
pheomelanin development period. | found that covariation between body condition and pheomelanin
pigmentation levels. Moreover, pheomelanin production was linked to physiological property and controlled
by the expression of melanogenic gene. These findings may explain why pheomelanin is often linked to
individual quality. Together, 1 conclude that pheomelanin-based coloration is a good model system to study

how background production mechanism linked to social selection, an ecological prospect.
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