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Fig. 1. Seasonal distribution of the date of the first egg laying in Great and Varied Tits. Repeat

broods are excluded.
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Table 1. Correlations between temperature of late winter and early spring and the mean dates of the
first laying in the first broods, in Hakone, Kanagawa (1974-1988).

Laying date in Great Tits Date in Varied Tits
Type of temperature Period M.Apr.to E.May M.Apr.to M.May M.Apr. to L.May E.Apr. to M.May
Mean of Jan. to Mar.
average temperature  Feb. to Apr. o0 o
Feb. to Mar.
Mar. to Apr. o[ o o[
Feb.
Mar. o[ o
Apr. o[ o[ o[
Average minimum Feb.
temperature Mar. oo
Apr. o[ o[ o[
Average Maximum Feb.
temperature Mar.
Apr.

o :P<0.05 0:P<0.01, +: positive correlation, -: negative correlation
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Table 2. Correlations between temperature of late winter and early spring and the dates of
earliest of the first laying of each year in the early broods, in Hakone, Kanagawa (1974-19

Type of temperature Period Great Tits Varied Tits
Mean of average temprrature Jan. to Mar.
Feb. to Apr. o0
Feb. to Mar. oQd
Mar. to Apr. o0
Feb. o0
Mar. o[ oo
Apr.
Average minimam tempreture Feb.
Mar. oo
Apr. o0
Average maximam tempreture Feb. o0
Mar. oo
Apr.

o :P<0.05 0:P<0.01, +: positive corelation, -: negative corelation
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Fig. 2. Seasonal fluctuation of the mean clutch size in Great and Varied Tit.
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Table 3. Hatching rates of Great and Varied Tits, in Hakone, Kanagawa (1974-1988).

Great Tits Varied Tits
Early broods Late broods Early broods Late broods
Number of broods 229.0 87.0 114.0 18.0
No. of eggs laid 2041.0 598.0 711.0 106.0
No. of eggs hatched 1793.0 492.0 626.0 77.0
Hatching rates (%) 87.8 82.3 88.0 72.6

00.0000000000000000019740 19880 0
Table 4. Fledge rates of Great and Varied Tits, in Hakone, Kanagawa (1974-1988).

Great Tits Varied Tits
Early broods Late broods Early broods Late broods
Number of broods 177.0 77.0 94.0 11.0
No. of eggs laid 1549.0 532.0 617.0 65.0
No. of eggs hatched 1360.0 444.0 536.0 55.0
No. of youngs fledged 1295.0 422.0 515.0 52.0
Laid-fledged (%) 83.6 79.3 83.5 80.0
Hatched-fledged (%) 95.2 95.0 96.1 94.5
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Comparative study on the breeding ecology of Great Tit Parus major and Varied Tit
P. varius in Hakone district of Kanagawa Prefecture

Eizou Yahagi
Japanese Society for Preservation of Birds. 2-5-5, Shinjuku, Shinjuku-ku, Tokyo 160, Japan

The comparative breeding ecology of Great and Varied Tits Parus major and P. varius was
studied from 1974 to 1988 using about 50 nest boxes in Hakone Arboretum. Thisis a
woodland of 12 ha, mainly consisting of mature broad-leaved deciduous trees, in Kanagawa
Prefecture, central Japan.

A higher proportion of Great Tits laid second broods than Varied Tits. Broods in which
first laying occurred before late may (Great Tits) or middle May (Varied Tit) are here called
early broods.

The mean dates of first laying in early broods were correlated with the mean temperature
and the mean of the lowest temperature in each day of April in Great Tit, and those of
March in Varied Tit. In most years, Varied Tits laid earlier than Great Tits.

In both early and late broods, the mean clutch size of Great Tit was larger than that of
Varied Tit. The clutch size of Great Tit tended to decrease through the laying season, but the
size of Varied Tit seemed to be fixed. Annual means of clutch size in early broods were
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significantly correlated with the number of pairs in Great Tit, but there was no significant
correlation in Varied Tit. The mean clutch size of Great Tit in early broods was also
correlated with the mean temperature in April, though it was not clear for Varied Tits.

There was no significant difference between the incubation periods of Great and Varied
Tit, although the nestling period of the former was longer.

In late broods, the hatching rate of Great Tit was higher than that of the Varied Tit, but
there was less difference between two species in early broods.

The laid-fledge rate for Great Tit was similar to Varied Tit in both early and late broods.

Key word: breeding ecology, clutch size, laying date, Parus major, Parus varius





