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Abstract

Breeding activities of the three species of birds, green-backed tit (Parus monticolus), coal tit (P.
ater) and Eurasian nuthatch (Sitta europaea), in nest boxes were examined in association with temperature
and precipitation at Guan-Yuan in the Taroko National Park, 2004 and 2005. In the warmer early spring
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of 2005, the nest building date and egg laying date of the first clutch were earlier as compared to those
in 2004, yet the same trend was not found in term of synchronization of egg laying date, hatching date
and clutch size among three species. Due to heavier and more frequent raining in mid-April to mid-May
of that year, the number of the nests deserted by the birds was higher. The desertion occurred either in
the incubation stage or in the early nestling stage. However, the nest building of the second clutch of the
two species of tits in 2005 was higher. Also, predation was found to be one of the main causes for the
nesting failure after the mid-nestling stage.
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Fig. 1. Average temperatures (open circles with solid line) and average precipitations (solid columns)
at Guan-Yuan from 22 January 2004 to 9 August 2005.
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Fig. 2. Moss occupancy rates (solid columns), numbers of nests with the first egg (solid circles with
solid line) and numbers of nests with the first nestling (open triangles with dashed line) of the two species
of tits breeding in the nest boxes at Guan-Yuan from 22 January 2004 to 9 August 2005.
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Table 1. Egg laying and hatching dates (the number of days counted from April 1) of green-backed tit
(GBT), coal tit (COT) and Eurasian nuthatch (EUN) breeding in the nest boxes at Guan-Yuan, 2004 and
2005

Mean hatching date Mean hatching date
2004 2005 2004 2005
Species Clutch mean CV (%) n mean CV (%) n pvalue" mean CV (%) n mean CV (%) n pvalue'

GBT 1st clutch 220 336 6 193 249 9 >02 364 159 5 357 144 6 >02
2ndclutch 628 186 4 592 103 6 >02 828 148 4 760 67 6 >02
CcoT 1st clutch 230 270 6 160 538 4 >02 418 187 5 333 213 4 >02

EUN 1st clutch 190 227 7 95 398 6 001 369 117 7 290 136 5 0.02

* Mann-Whitney U test.
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Table 2. Clutch sizes (mean + 1 S.D.) of green-backed tit (GBT), coal tit (COT) and Eurasian nuthatch
(EUN) breeding in the nest boxes at Guan-Yuan, 2004 and 2005

Clutch sizes 2004 vs. 2005
Species Clutch 2004 2005 (p value')
GBT 1st clutch 6.0+0.21 (n=6) 5.8+0.17 (n=9) >0.2
2nd clutch 4.8+0.50 (n=4) 5.7+0.52 (n=6) 0.1
1stys, 2nd clutch (p valug?) 0.01 >0.2
coT 1t clutch 5.3+0.82 (N=6) 5.3+0.50 (n=4) >0.2
EUN 1t clutch 4.4+0.53 (n=7) 4.8+0.41 (n=6) 0.1<p<0.2
* Mann-Whitney U test.
20 8
§' 15 4 6
g I 2
oy — 2
: A ®
= 10 A I 4 5
g \ 3
; ] \ §
% 5 - \ 2
0 L 'v[ . i lel (3] o o o o o o' 14 -l * I—g - —eo 0
2k A9 L A9 Al A L aD 9 A8 414D 9 ) b 1 9 <] B A ] [\
e AR PR PSR B R AN oo e

2004

2005

Observation period

3. [BR] e i [ 1] P B A

W SE S P o (REAR) ~ 72 DI CE 0 B0 00 ) B b B B O R 22 0 =

1)< A %{t(2004 4 1 H 22 H % 2005 8 H 9 H) -

Fig 3. Bark flake occupancy rates (solid columns), numbers of nests with the first egg (solid circles with

solid line) and numbers of nests with the first nestling (open triangles with dashed line) of the Eurasian
nuthatch in the nest boxes at Guan-Yuan from 22 January 2004 to 9 August 2005.
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Table 3. Numbers of nesting success and failure of green-backed tit (GBT), coal tit (COT) and Eurasian
nuthatch (EUN) breeding in the nest boxes at Guan-Yuan, 2004 and 2005

Nesting failure
Nests predated or Human
disappearance Nestsdeserted interference  Nesting success  Total nests

Species Year A/B* A/B* A/B* A/B* A/B*
GBT 2004 3/- -/1 11 2/2 6/4
2005 3/- 1 3/4 9/5

COT 2004 1 1 - 4 6

2005 1 - - 3 4

EUN 2004 3 - 1 3 7

2005 - 3 - 3 6

* A, number of nests observed for 1% clutch; B, number of nests observed for 2™ clutch.
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Table 4. Probability of breeding success of green-backed tit (GBT), coal tit (COT) and Eurasian nuthatch
(EUN) breeding in the nest boxes at Guan-Yuan, 2004 and 2005

CcoT EUN

Incubation Nestling Incubation Nestling Incubation Nestling

stage stage stage stage stage stage
Number of nests observed 23 19 10 9 13 10
Number of daysin the stage 13 21 14 20 15 23*
Total number of observation days 225 335.5 132 146 168 181.5
Number of nesting failure 2 7 1 2 2 4
Daily morality rate 0.009 0.021 0.008 0.014 0.012 0.022
Survival probability in the stage 0.890 0.642 0.899 0.759 0.836 0.599
Adjusted survival probability in the stage 0.890 0.625 0.881 0.736 0.836 0.599
Hatching rate 0.833 (n=21) 0.913 (n=9) 0.840 (n=11)
Probability of breeding success 0.463 0.592 0.421

* Data quote from Yao (2005a).
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