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Reproductive ecology of Japanese great tits focusing on
extra-pair paternity
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Omithology, the study of birds, has contributed greatly to our present understandings of ecology,
evolutionary biology, and behavioural ecology. Parficuiarly, the great diversity of mating systems and
strategies of birds has atiracted many public and scientific attentions to study their fasainating reproductive
ecology. One of the great discoveries in avian mating systems is the extra-pair patemity (EPP; siiing of
offspring by a male other than the sodial father) revealed by the advance in molecular techniques. Genetic
studies have revealed that EPP oocurs over 90% of sodially monogamous birds, and over 11% of
offspring are, on average the resuit of EPP. Despite nearly three decades of intensive studies, adaptive
explanations for great inter- and intra-spedific variations in levels of EPP remain controversial. In addition,
adaptive function of EPP for females has proven to be very dificult to determine. Severa hypotheses have
been proposed, but no dear condusion has been drawn. In this thess, | investigated reproductive ecology
of Japanese great fits (Parus majar minor) in Tomakomai, Holdaido and their pattems of EPP during 2009,
2010, and 2012 breeding seasons in order o study correlates and causes of EPP. The great tithas been a
subject for a great number of ecological, behavioural, and evolutionary studies and considered as one of
the most stuidied wild birds in the world. This spedies is suitable for this study for its abundance and
wilingness to accept nestboxes to breed, and numerous past studies for reference and comparison.

In chapter 2, | examined the reproductive parameters of the studied great fits in northem Japan and
compared their traits o European populations. The studied population had exceplionally long breeding
season and high frequency of muittiple brooding within a breeding season with a few records of third
broods, which has rarely been reported elsewhere. Clutch size was also large compared o European
populations at the equivalent latitude. The high productivity of the studied population may be a

_842__



consequence of the high diversity and abundance of prey items in northem Japan associated with past
and present dimatic characteristics. High frequency of muliple brooding was proven to be a useful
characteristic to study within-individual flexibility in EPP behaviours as shown in chapter 4.

In chapter 3, linvestigated a relationship between nest predation risk and EPP. Nest predation
accounts for the biggest threat for reproduciive faiure for wild birds, and is under a strong natural selection.
Past studies have found a variety of behavioural and reproduciive flexibliies under nest predation risk such
as changes in nest site, dutch size, parental care behaviour, and conspedific brood parasite behaviour.
However, no study had assessed the effect of nest predation pressure on EPP to date. | examined the
effect of naturally ocouning nest predation on pattems of EPP by comparing the level of EPP under
considerably different predation pressures among sites (0-80%). | found that the level of EPP was
sigriﬁcarmyrig\erinarigl'iyptecbtedsite.msmaybeduetomal&eergaginginEPoopdaﬁmbredJoe
risk of losing all offspring at the breeding attempt (bet-hedging strategy). The result suggests that
environmental factors greatly affect the extra-pair behavior, and that male behavior may be an important
force for the EPP inthis popuation of great fs. |

In chapter 4, | experimentally tested one of the major hypotheses for adaptive explanation of EPP for
females (fertility insurance) by replacing eggs with model eggs so to perceive incubating females that social
partner was infertile. The feriility insurance’ hypothesis has been considered plausible, but lacked empirical
study fo support. Eggs of randomly selected pairs were replaced with artificial eggs in their first breeding
attempts, and levels of EPP of replacement dutches of experimental pairs and second dutches of conirol
pairs were compared. The level of EPP was aimost two times higher for the replacing dutches of
experimental pairs than second dutches of control pairs. The resut s the first empirical evidence supporting
the fertility insurance hypothesis.

in chapter 5, | briefly summarized the current studies o draw general condusions about the avian
reproductive ecology and behavioural strategies assodiated with EPP. Finally | presented future
prospective for the studied population.
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