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ABSTRACT

Abstract

Key word: Breeding biology, GuanWu, Nestbox, Rufous-faced Warbler, Tit

We investigated the breeding activity of secondary cavity nesting passerines
using nestboxes on three Cryptomeria plantations, one trails and one natural forest at
GuanWu, 2009-2012. From the beginning of April to the end of July, we checked
nestboxes weekly and recorded the content of nestboxes and activities of birds.
Nineteen Green-backed Tit (Parus monticolus) nests, two Coal Tit (P. ater) nests,
three Yellow Tit (P. holsti) nests and thirty four Rufous-faced Warbler (Abroscopus
albogularis) nests were recorded throughout the 2012 breeding season. Comparisons
of breeding data with previous studies, we revealed that the timing of egg-laying of
Green-backed Tits and Rufous-faced Warblers were related linearly to mean air
temperature during 1 April to 20 May, and mean air temperature during 11 April to 20

May respectively.

We also found different percentage of Green-backed Tit nests and Rufous-faced
Warbler nests on three types of forest. Both two species had higher percentage of
breeding nests on edge forest and natural forest than on plantation. We suggested that
cavity availability may be a limiting factor for bird breeding on edge forest, tits and
warblers may compete for holes. On the other hand, factors other than cavity
availability may limit bird breeding on plantation. In addition, from the bird banding
data, we found site fidelity of Green-backed Tits. Adults prefer to use the same habitat
between different years or between successive breeding attempts within one year.
Moreover, the survival rate of Green-backed Tit adults and fledgling is 0.44 and 0.02
respectively. We also recorded one divorce case of Green-backed Tit, female deserted
its former mate to form a new pairbond with another male in 2012. Our study

provided more detail data about the breeding biology of small passerines in Taiwan.

We provided two suggestions for further work. First, some interesting

\



ABSTRACT

information from our results and videos could be extracted, and transformed into
education materials to introduce the biodiversity of GuanWu area. Second, long-term

monitoring of nestbox was necessary to clarify the phenology of birds.
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% 2220092012 £ mGH ® 17 L fa2tr o PRAESEE P I (date 1=4/1)

2009 2010 2011 2012
1%clutch 2"clutch  1%clutch 2™ clutch 1%clutch 2"clutch 1% clutch 2™ clutch

Laying date of the first egg

Mean 29.6 74.6 22.5 66.9 24.6 71.3 14.8 57

Ccv 38.7 17.8 32.9 31.7 37.0 13.6 46.5 31.6

N 5 7 15 12 11 9 18 16
Hatching date

Mean 48.5 84.6 45.3 82.1 47.3 90.3 35.6 72.3

Ccv 25.7 12.3 14.8 254 16.1 11.6 20.8 26.7

N 4 5 12 7 7 9 9 9
Clutch size

Mean+SD 4.2+0.45 4.8+0.41 4.6+0.50 4.5+0.52 4.6+0.52 4.7+0.50 45+0.52 4.4+0.51

N 5 6 14 12 10 9 15 12
Brood size

Mean+SD 4.3+0.58 4.8£0.45 3.4+1.16  3.3x1.38 3.4+0.79 3.3t1.41 3.6£0.73 4.3+0.71

N 3 5 12 7 7 9 9 9
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$- 8 2009-2012 & LR Ae F R M

WAR20091 20122 § S e g B > ¢ & F % 5 CODSS0R| = F % 7oAt
ERF RFHEP D FEF 20— #3 F(127 e 2FEFAEFTENE(LY)
ko ME R ZHEE UEL S BeOTARETHEAE S RELEERE R
o LT o 2 FFER I 4oR2-5>2012717 ¢ g 2§ B NEL = £
RNL K20 AFRBE @ 15230 ¢ A BB FRE S 030 R FR R
AL FEE M (s ke 2 02012781 42540 }%ﬁﬂﬂ&if?iﬁ}ﬁﬁ”fifg %+2011
£y E s M 22009# 2 2010# 4pt > 201237 43 ¢ g F B & HApiT o
AR g B R 5 2012% &2 2010 4piT o JF’K% *+2009# % 2011 & -

22

20 A
18

16

10—&Q
8 1 Q —— 2009

Average temperature
H
N

—— 2010
6 - —— 2011
2012
4_
2 T T T T T T T T T T T
12/2 1/1 2/1 3/1 4/2 5/1 6/2 7/1 8/1 9/1 10/1 11/1 12/1
Date

W25 -CODSS0 Rz 2 R E R 2 FX2ZENREHDTLEYPIHE -

SRR ELE T AR MeF F2pFY o A1 1p 423257 31p 2 - 2&E10
L H 0 BRARL2000-2012E B APEH TR0 RS BRI 2 M 1A o
% FLg o pEa@y- A% E T2 % p {ol/1-1/31 ~ 3/21-5/10 ~ 4/1-4/30 ~

4/1-5/10 ~ 4/1-5/20 ~ 4/1-5/31 ~ 4/10-5/20 ~ 4/10-5/31 % p=Hp 2_ 328 = BE F f AP B >
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ZERFLFRGE R s RAL LER

H¥ &9 p 24/1-5/202 4p B 5 B (R?=0.99 » P=0.005 > B]2—6a) > 7= Tt g
FRABELAAERF P LEATRE  FEARF 0 F AL RS A (R
P2k ]) e bdrg B0A 0 L EF S - AP EETI04 rp {rd/11-4/30 -
4111-5/20% pEgp 2 32,8 X BEF 0 4pRE o H ¢ x 1214/11-5/204p BE -5 & (R°=0.92
P=0.04" B2-6b)> A frfbchEaTizo APRE AR FF
LY R pra BenA e p MEEA5T B R td F2-6abv v - 548

B AR A AT § AR AR o
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Eng;?g Correlations coefficients for correlations with mean air temperature measured during periods
SDt:tr:ng 31Jan. 10 Feb. 20 Feb. 29 Feb. 10 Mar. 20 Mar. 31 Mar. 10 Apr. 20 Apr. 30 Apr. 10 May. 20 May. 31 May.
1 Jan. -13.20%  -11.62 -8.95 -4.74 -5.80 -5.28 -3.44 -4.75 -5.70 -7.07 -10.71 -10.19 -10.95
11 Jan. -11.18  -8.49 -6.04 -2.34 -4.12 -3.78 -2.17 -3.50 -4.55 -5.88 -9.46 -8.96 -9.69
21 Jan. -2.65 -2.13 -0.20 1.74 -0.86 -0.82 0.39 -0.97 -2.21 -3.43 -6.87 -6.40 -7.03
1 Feb. - -1.69 1.97 3.38 0.38 0.36 1.48 0.03 -1.41 -2.68 -6.89 -6.31 -7.23
11 Feb. - - 2.27 3.30 1.05 1.02 2.00 0.66 -0.86 -2.12 -6.67 -6.10 -7.30
21 Feb. - - - 4.48 -1.01 -0.83 1.26 -1.14 -3.24 -5.44 -12.89 -11.65 -13.30
1 Mar. - - - - -4.50 -5.18 -1.74 -4.65 -6.39 -8.98 -15.57 -15.08 -16.92
11 Mar. - - - - - 0.08 4.32 -1.03 -5.37 -10.06 -22.32 -20.56 -22.66
21 Mar. - - - - - - 5.28 -1.50 -6.91 -13.03  -22.48*  -22.94 -24.87
1 Apr. - - - - - - - -8.67 -10.19  -14.18*  -13.92*  -17.85%*  -20.15*
11 Apr. - - - - - - - - -10.29  -14.51 -12.37  -19.19%  -22.99*
21 Apr. - - - - - - - - - -12.73 -7.71 -17.41 -22.08
1 May. - - - - - - - - - - -4.28 -15.24 -18.61
11 May. - - - - - - - - - - - -0.10 -5.75
21 May. - - - - - - - - - - - - -12.30

Pearson correlation » *P <0.05 > ** P <0.01
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ZERFFRGE R LR BT R

%2-4-2000-20122 B R o By - A RAF TP ALPFHF RPN

Eng;?g Correlations coefficients for correlations with mean air temperature measured during periods
St"’(‘;;'tgg 31Jan. 10Feb. 20 Feb. 29 Feb. 10 Mar. 20 Mar. 31 Mar. 10 Apr. 20 Apr. 30 Apr. 10 May. 20 May. 31 May.

1 Jan. -5.82 -4.03 -3.06 -1.14 -1.87 -1.61 -0.72 -1.15 -1.61 -2.26 -3.73 -3.41 -3.54
11 Jan. -4.68 -2.55 -1.66 -0.04 -1.08 -0.91 -0.15 -0.59 -1.07 -1.69 -3.09 -2.79 -2.91
21 Jan. 0.13 0.30 1.28 1.01 0.62 0.64 1.15 0.71 0.17 -0.32 -1.49 -1.25 -1.30
1 Feb. - 0.55 1.62 2.06 0.69 0.71 1.23 0.80 0.19 -0.40 -1.99 -1.65 -1.78
11 Feb. - - 0.08 1.41 0.45 0.50 1.04 0.66 0.02 -0.64 -2.61 -2.20 -2.46
21 Feb. - - - 2.21 -0.17 -0.03 1.00 0.26 -0.68 -1.76 -4.91 -4.18 -4.54
1 Mar. - - - - -2.01 -2.11 -0.34 -1.29 -2.14 -3.46 -6.42 -5.98 -6.47
11 Mar. - - - - - 0.58 2.53 0.89 -1.19 -3.52 -9.00 -7.82 -8.17
21 Mar. - - - - - - 2.88 0.98 -1.74 -4.81 -9.32 -8.99 -9.24
1 Apr. - - - - - - - -2.80 -3.81 -6.02 -6.17 -7.60 -8.23
11 Apr. - - - - - - - - -4.39 -7.11* -6.04 -8.90* -10.07
21 Apr. - - - - - - - - - -7.53 -4.03 -8.44 -9.80
1 May. - - - - - - - - - - -2.08 -6.51 -6.99
11 May. - - - - - - - - - - - 1.56 1.76
21 May. - - - - - - - - - - - - -12.30

Pearson correlation > * P < 0.05
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Laying date of first egg (April 1
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301 o (b)
2009

28 A
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22 A 2010
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Laying date of first egg (April 1
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F2& LBERmSAp

2 Mayfield i 2+ 5 2009-2012 & % 7 § 5t sr ) & 7 g 2 %o & 7
AP(% 254 26) AHEFFLEABR Y 20128 5 K nRm A
PV B E MO AR RFFEN S H i 92 RAF A Z Rh @ L%
Ao WML R E 2012 &% %km6ii%¢ﬁi’2iéﬁ%ﬁﬁ%,
AK5MEDEQ LNy 2 ENTHDIY); T b - £ L P
B BV AEAS A EoRr C 2R SIS ResRRs 18 p #pF
- & i% ¥ & (Tamiops maritimus formosanus)i& & #-fr g ez A1 & *hendf s F 5 >
AP i RS PR A RS AKL bR e JIVA 0 P s 3 Ly
%’iw?T}%@%6&§%ﬁﬁi:?ﬁﬂ§&3iéﬁ%@ﬁ%ﬁﬁ%’
T bk 7RIS MRt E 0 &2 K F G ML AR Yrenm e 518
PRESSELIREAE AR - LFINREPRL DT ISR S
AcAHEBREHIF TR oA REFIRR L O ORME I LK ASEE S Y
FIEBGBENEAPYFAR AR ¥ (&5 ~ Mayfield 23+ 8) ¥
52012 & A edew L E R ALK > LKy e > 1 KT A sy 13
% p &&PF 5 2R 444t (Elaphe taeniura friesi)4f & 5 &% LA RIF 1 & 5 wcedp
ERR LRl sHH S FlaFadpce

FRBLEH B RAL LT N S F o h A E R RS 2R 4

koo FdEAER AR ZER P B4 & P & (Callosciurus

a
i
K

erythraeus) » 12 % i /L% f % 45 9102 eng Lo #f B (Niviventer culturatus) o
PRSE LG R G K AERE KB A kY o LRk R G R
R w40 2 p FIREMHATH A RE R AHRRE ) 7347 23
P i M2 G ABPRN2 R AV FA LT3 40 20p LApBpE
R PR oV ARAFTHw K@Y I3p)FRFEHE LRI
ELFERRET Y L H LI ER PR A By o d N 2R AE
HR1(011 & 72 30p) ATF K e’v’ﬁaféﬁié@;;-;)gix;rt P E M R s EK
ﬁ%zf%‘§3?ﬁ§%%ﬁ R L RARFEIRE* o

Fo2g o byt Wi e phifiiz - 20125885
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ZRERFLFRGE R LRbREL BER

% 2520092012 EEEH FH? LB F P LEFESHF

2009 2010 2011 2012
Incubation  Nestling Incubation  Nestling Incubation  Nestling Incubation  Nestling

Stage Stage Stage Stage Stage Stage Stage Stage
Number of nests observed 5 5 11 9 18 15 18 14
Total number of observation days 56 72 148 147 184.5 258.5 246.5 252.5
Number of nesting failure 0 1 0 1 2 1 3 3
Daily morality rate 0 0.014 0 0.007 0.011 0.004 0.012 0.012
Survival probability in the stage 1 0.745 1 0.866 0.858 0.922 0.842 0.778
Adjusted survival probability in the stage 1 0.657 1 0.866 0.846 0.892 0.833 0.716
Hatching rate 0.923 (n=5) 0.795 (n=9) 0.938 (n=15) 0.819 (n=14)
Probability of breeding success 0.607 0.689 0.708 0.489
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2009 2010 2011 2012
Incubation  Nestling Incubation  Nestling Incubation  Nestling Incubation  Nestling

Stage Stage Stage Stage Stage Stage Stage Stage
Number of nests observed 10 9 26 19 19 16 27 18
Total number of observation days 143.5 99 397 264.5 281.5 221 394.5 257
Number of nesting failure 1 1 6 4 3 1 8 6
Daily morality rate 0.007 0.010 0.015 0.015 0.011 0.005 0.020 0.023
Survival probability in the stage 0.888 0.850 0.772 0.784 0.833 0.930 0.706 0.685
Adjusted survival probability in the stage 0.888 0.850 0.750 0.755 0.811 0.909 0.699 0.632
Hatching rate 0.974 (n=38) 0.744 (n=19) 0.750 (n=16) 0.835 (n=18)
Probability of breeding success 0.735 0.434 0.553 0.369
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70

EE Partial nest
60 1 1 Complete nest
B Breeding nest

@

50 ~

40 A

total boxes

30 A

20 ~

10 -

Percentage of occupied nest compared to

o u
2009 2010 2011 2012 2010 2011 2012 2011 2012
Plantations Edge forest  Natural forest
100
B Partial nest (b)
1 Complete nest
80 1 EE Breeding nest

total boxes

Percentage of occupied nest compared to

2009 2010 2011 2012 2010 2011 2012 2011 2012
Plantations Edge forest  Natural forest

B 2-7 ~ 20092012 # F» % L AR L EF ()2 B d FO)FI* ¥ -
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Percentage of nest occupied by warblers

Percentage of nest occupied by warblers

W 2-8~2009—2012 # @ % * Pikip2 LEF E R LR F(@7F :H 5

@ pn

SHsERALEER N

100
(a) ®  Plantation
90 A O  Edge forest
9 v Natural forest
80 -
v o
70 +
60
. o |
50 - o -
P T e
40 T
— —_ .

30 T T T T T

0
60
50 -
40 +
30
20 A

o ® Plantation
10 1 - O  Edge forest
7
L v Natural forest
O T T T T
0 10 20 30 40

Percentage of nest occupied by tits

(b)F 7% v bl 4p bk -
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2012 E o KBz A LEE 128 05 68 ~22p
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EFAR S B AERDGE R PES L p BATHE ATk (R
IREEAT 2 2 ) R 5 - s (divorce) s b o A E B Tiedk { A Gk b
7R ARG A o ek R fodrenB AR s A (n=2) - @ d
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F 2-7~2009-2012 # BB HF P LERFARKM G

y Box 1D/ 2009 2010 2011 2012
ale color

ring

1% clutch 1% clutch 2" clutch 1% clutch 2" clutch 1% clutch 2" clutch

Female color rin

L:— /R:YB

L'YB  /Ri(RW)

L:(RW) /R:RB A
L:(RW) /R:OB

D09
L:WG2/R:(RB)

D10

L:(LW)M/R:BR
L:(LW)M/R:LR
L:(RY)M/R:RY

L:GR/R:(RY)M L:GR/R:(QY)M

* Brown color: breeding success; gray color: breeding failure



Weight (g)

Tarsus length (mm)
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Green-backed Tit
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Rufous-faced Warbler

(b)

6.82

1+ 0-432(-4.89)

W=

10 12 14 16

INQ)

16.6

L= 1+ 0451637

2 4 6 8

10 12 14 16

Nestling age (days)
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