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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 Cryptomeria plantations and natural forests at Guanwu,
2009-2016. From the beginning of March to the end of August, we checked nestboxes
weekly and recorded the content of nestboxes and activities of birds. Seventeen
Green-backed Tit (Parus monticolus) nests, eighteen Rufous-faced Warbler
(Abroscopus albogularis) nests, two Coal Tit (P, ater) nests, and one Eurasian
Nuthatch (Sitta europaea) nest were recorded throughout the 2016 breeding season.
Comparisons of breeding data with previous studies, we found that the timing of
egg-laying of Green-backed Tits and that of Rufous-faced Warbler were both affected
by mean March temperature, but not mean February temperature or February- March
rainfall. Colder March temperature and snow events in late-March resulted in female
birds of the two species laying their eggs much later in 2016 than previous years. The
lengths of laying season for both species were not aftfected by either spring
temperature or rainfall. Less limiting effect of spring rainfall on biological processes
might be due to being perhumid in study area.

We used the nest survival module in Program MARK to examining factors
affecting nest survival of Green-backed Tits and Rufous-faced Warblers in 2009-2016.
Results showed that nest survival for both species declined under extreme heavy
rainfall, but not varied lineally or nonlinearly with daily precipitation amount.
Moreover, breeding attempt was also the important factor affecting daily survival rate
for Green-backed Tits. Lower survival rate for the first nest than the second one might
be due to colder weather in early spring. In addition, regularly visiting nests had a
strong negative effect on nest survival for both species, while video monitoring is an
effective tool to reduce disturbance by nest visits and improve accuracy in
determining nest fate.

Our results showed that the predicted probability of a nest surviving the entire
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ABSTRACT

40-d period for Green-backed Tits across 2009—2016 was 0.84 &+ 0.05, and the
probability of a nest surviving the entire 38-d period for Rufous-faced Warblers was
0.78 £ 0.06. Adult survival for Green-backed Tits was 0.37 £+ 0.05 during 2009-2016.
Based on these parameters mentioned above, we estimated population growth for
Green-backed Tits by calculating the finite rate of growth A. The variation of the finite
rate of growth (range 0.45-2.13) is mainly dependent on three parameters: nest
survival rate, adult survival rate and the probability of double brooding. The adult
survival rate may be related to the frequency of typhoon events in summer and
autumn, and the cold current and snow events in winter. Heavy snow event in late
January, 2016 may reduce survivorship of adult and fledgling Green-backed Tits,
consequently, the breeding density declined in the 2016 breeding season. The
probability of double brooding has an important role on annual fecundity. However,
the second clutch only occurred in 2011, 2014, 2015 and 2016 during our study period.
What cues caused a lack of second clutch in some years in unclear, and this need to be
clarified by further studies.

Finally, we provided two suggestions for further work. First, some interesting
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, and build the

population models.
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(Dinsmore et al. 2002) o % g 48 ¢ /‘Eﬁ%] MM S L RACERD )~ B HE D
BB RBEZDIH LK SEFCTE=02 7= =1)> 11 2 48 17 Fr(encounter history)
HE Edic o B iR P s % (daily survival, S)75 0 3 04 B % B(D)= S o W
LB B WA E enPE BT S 5 (period survival, SAP)e B P o W A in g B o
BiS3BPHENERLSBREPY HIMERED  Ra o AT ADERIY S
LA P PR RRAL AEE RS e E A “ﬁ% ERPAERFIS L LR ERT
ApREs B AR AEREREN DL L F L P PRTVARL T LD

EETE N ECE N £ S s BRI SN A R S
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ZHERFFRGE R EREEFASRTALTABL N

TAME R N LAY FATFALSMEBRE TN HUARL AT S
# 5 (Ball and Bayne 2012) > 2| 2 5 * H 3k > Pl g K k(s 35 P 2 RSB
Piote i m &k ahp oo
% 35 >72009-2016 % g% 45 > i PLEBF B4R ED 537150 (A% -

Feor) B ARAP 587 10p (ME i) BT FFLEDRAT L3
P 287 10F » % 149= (encounter occasions) » 7 # .14 = R 7 - L 97F % #ic s
405 (¢ z APHSE w143 > T EHP2IT) 5 htra B iAo Ry
200920164 fLzkedi otz o FE S B4R p 530270 (A % - 4297) > St
AR 28160 (LML) BT e R AFL3727p 287 169 »

+ 143 % (encounter occasions)' tz & B R EF R A - L7 A #2383 (¢ 7 ATHS
o mErdp 17 > T RII6%) e Y T A F] S 0 B-H & ¥c(individual
covariates)jh » ;8 ¢ o & 35

1. #(YEAR): ¥ 7 #H 42 52009% 22016# £8& > Y £ 2 &R > a4 F

bﬁ’f%“ °

=

,})}‘(rﬁf—f’f}: ‘#ﬁ‘/ﬁ%&‘;&i —lﬂ:"%ﬂ' ’ ‘J',%-% I:f/r'-f =2k

2. ¥ (HABITAT) @ #5973 B nik fated & 5 T R 4k@ A 14k 0¥ £3
P\»"’f-%éi"ifi‘\ﬁ?.“ ’ 4’;' ‘/)ilﬁ')iﬂ;biéﬁ\'?ﬂ”?"é:—?:ﬁjiﬂ o H P o
X RARihen e FRHEN LB SRFERANE LA SRR EHOL

e

3. P#(AGE): R K &3 B RAFE(E ~ P ~ T )2 pdb> HiEp
FEFVRAR O RRALPEVSM S - K SBKE = XS E
P WA

4. %7 EXATTEMPT) : -2 A 8 FA L % - A2 AL (B3 AP 1530

AP)EE S ARALQGOR ) B A FALT R - £2

5. p e
R EER A DRET 2 M Elep R R s

ZRZERMESEE N N o

6. 1E:% " % (HEAVYRAIN,), HEAVYRAINys) : 4 £

2.
W

Bt R EEHE LG
SN ] Be(binary) B P Y B AR A T A HY

8



T
L

R AR R ARG PR EE20 mm(HEAVYRAIN »
42009201637 15p 8% 16p Hp & *5 & & % &k2 7 86%) > 11 %
% % £ 25 mm(HEAVYRAIN,s » 2§ 2009-2016#3 " 15p 28”16

poER S A § k2w 88%)

o

7. PEE(TEMP): ¥ £ MV BRE LB FEF BE pimfuan
o fcd o~ st o
8. & »xu(VIDEO) : ¥ E& P B HNE R LT H 4 b L DL P > g
B % fc(binary) >t 05 P S 2 F /R FRATEREH T LEE X
KR T LA oo
9. & RE(VISIT) : 4 & I eni S LT R e b & ehA pe s > AN Rk
(binary)** #5 ¢ 4 £ § /i 0 & R3EE L ARRT T oo
ik F]F 2o HE5N 18 0 12 05N 3 B (model selection)rt #AIC, & > AIC, (& i
39T 5 ECE RN ;“gﬁb GENPERAEL L #and B ¥ o AAIC(E <20
o AAR 5 AR L 4% ch i3S (support model)e # & F A2 — B 04 b ek L FEFRSUpE
Rl Bk L R0 enT 35 e > O L0506 3 o072 48 T M (model selection

uncertainty, Burnham and Anderson 2002) » fgt & et P o AT Rt B %

o ic(estimate) 2 95% 5 4 % Y 28737 BBl 58 5 B TR Rl
O5% MR HA AT 30 RIZRIAMZ B LR EFHER TS ; F 2 FH5%

EHEREE 500 Pl ES B S & B F M 5 (Amold 2010) -

TR EFEFA
" MARK #x # eFlive recapture (CIS) B2 3+ 5 2009-2016# fF » 5 % L g = §
# %75 % (White and Burnham 1999) o #-2& ~ ¥ & 4 2 % [ 2 %(group) » ¥+ 4 &
i iE % (Phi) 2 2 LB ()AE &7 & 7 (vear effect) £ 32 1640 & ehfie

o R AR RAICE » AIC B ] 207 & iz afiest o

TN REAEAERY
i ¥5 Flaspohler et al. (2001)> % ¥ = £ F (M) =S, +FxS;»S, 5 = § & 3 & F >
S HE EX L FES BITH L 2§ - L (Ricklefs 1973) s F B 5 & $% 78
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2HRFOFREE BRI L5

(pairs)ﬁvﬁ}f_ﬁ_ig_vl S - 'ET. g'_%_q__a:

PQXQ%] 3

A4

guwplt + Ak -F=05xBx [P+

BiTios gRASHLEASF Al B F FMEZ EEH S
05xB 47 5Tis goadar g igd s fik

P id- ARALNHETES

P $ - BAEMEGES
QrtrfRafRbs - A RAPFE R A LB BT ezs - &7
AP E AT k(renest) 0 M2 K- KA H Ly - A5 K - Q F7%
S A REI R R B R M TR RIS P AR M
ENTE - A RAEECT TG B EE S - R o
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o F1E:

¥o & 2016# LT REmEL FEVR
y

2016# 1 * & 43 LR EFITEF AL S 185 a B 28 %LE
TE 1 E R RETR o "f Tt BRI K ek o 2R3 3 K 48 5 1 & (Niviventer
coninga)f %% > @ * B A ik fad DM E A 18P ) Bfs - K ki
(792 11p )k #3537 > HF S @mR3E M ans BAKP 4B Kfa 5 15X
> B (Tamiops maritimus formosanus)# 3 1% > B¢ 1L ZF|3L 374 2 & o ¥
b ek A F ¢ ik (Bombus flavescens)iB T ¢ A5 FE R * e 45 o K,% 7k
EE O BGEF FWAY RO AL R 5 2R 4 st (Elaphe taeniura friesi) ~
® Lo L B(Niviventer culturatus) ~ % % & § 2§ (Murina puta) ~ < g (Kurixalus
eiffingeri) ~ K > ¥ & (Apis cerana)fr+ Kt 8f 34 (Vespa velutina)% 5 & & f& & & 1
B SR RE FE RS R PR L - -

A VBT A LR o B R E R AT AR S

N f-%“d.’i

2016 F 4 L Fap EioR2-1(g) > B 5 FHE L2 A%p 547 13p >
Fo ARG TIBE P R 547 25p o B E(2009-2016F ) B S R g K2
AR RIAN3 15 247 130 B(R2-1) 0 # % L4 5 - RGP T iog e
P 2230 (et ¥R B B E f 4B (ANOVA » Fi5=66.06 > P=0.0005 > r’=0.93 >
B12-22)> 201637 > 1 3208 4 fr & £ i$8(9.99°C) #5311 27 P SIRE T #2016
EFFLERACPERSEERG K- ARADHTIDE PP {2 ) 5E
(ANOVA > F15=1.45>P=028 > r’=0.23)~2-3" *4 -k £ (ANOVA > F;5=2.73 P
=0.16 > ’=035) @ s 40 b o

2009-2016& # % L% 58 Slicho £ 2-1907 > HAR % SRR 4 1 Hfee 2 %
FERRE 0 R Rt E 1470264/ 2 E(mean+ SE) > 4 1 k5 1.41 £ 0264/ 28
(mean £ SE) » & ¥ & A28 ¥ £ B (ANOVA » F1=0.029 » P=0.87) - &F "k
S G 02016 F S ILF PHEF 3t eng K (n=l) 0 BREE R AT o i e

Bo20168 5 - A BAL DT PHREBI T A TAE > L AEREFLR
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ZHRFOFIREF R LR GRFAIRTLLTAAAN

(ANOVA > F115=3.39 » P=0.086) ; % 112009-2016# cnf k5 » Bl % - &%

78 B rﬁﬁ “F fic % gﬁﬁifﬁi’&?‘%‘r—g SN /}ii{l 78 ﬂe( “FHc . ANOVA > Fii= 5.66 »

P=0.019 ; g8k : ANOVA > F1104=5.01 » P=0.027) ; % A+r&2 4 1 kB8 5
(’LﬁGVQ'KLEJﬁ%F‘_%éﬂ(ANOVA F1123=0.017 > P=0.90) -

«
=

aAPEEL R} ’ir“$2009ﬁ§i%¢ﬁ€€§é%§i TR EEEAPTHERE

5 529 30 ipennt 358 ~2-30 ' | B F 4P M (ANOVAall Ps>0.15> 17 <0.36)

2010-2016# T a4 ¢ % E & 5823+ 157 (SD)= o

12



Percent of progency

Percent of progency

—e— Eggs of 1st clutches

e
it
&Y
R
,‘m

—e— Eggs of 1st clutches

a) 2009 b) 2010
60 - @) —o— Eggs of 2nd clutches 60 - ®) —o— Eggs of 2nd clutches
™ —v— Nestlings of 1st clutches v— Nestlings of 1st clutches
—a— Nestlings of 2nd clutches —a— Nestlings of 2nd clutches
(total = 26 eggs) (total = 55 eggs)
g
40 A 40 A
A v
R
20 s 20 w5
w
v
w
0 . } . . 0 — b . .
4/1 5/1 6/1 l 8/1 4/1 5/1 6/1 71 8/1
(c) 2011 —e— Eggs of 1st clutches —e— Eggs of 1st clutches
60 | —o— Eggs of 2nd clutches 60 | (42012 —o— Eggs of 2nd clutches
v— Nestlings of 1st clutches ™, v— Nestlings of 1st clutches
—a— Nestlings of 2nd clutches —a— Nestlings of 2nd clutches
(total = 97 eggs) WZ,, (total = 94 eggs)
40 - 40 A v
w
20 20
0 T T 0 A T T
4/1 5/1 6/1 71 8/1 41 5/1 6/1 M 8/1
Date (m/d) Date (m/d)

W21~ 2009-2016% BLEH %417 £ 2 F % .04 P2 fiA+ o
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ERRFORAESE R L RN TAT AL ATAD LT

Percent of progency

Percent of progency

—e— Eggs of 1st clutches —e— Eggs of 1st clutches
e) 2013 f) 2014
(e) 1 —o— Eggs of 2nd clutches 60 1 ® —o— Eggs of 2nd clutches
v— Nestlings of 1st clutches v— Nestlings of 1st clutches
—a— Nestlings of 2nd clutches —a— Nestlings of 2nd clutches
(total = 66 eggs) (total = 44 eggs)
A w
40 -
W 4
20 A
A4
W
|
AL LA B R Y 4 i LAl
4 5/1 6/1 71 8/1 4/1 5/1 6/1 7/ 8/1
2015 —e— Eggs of 1st clutches (h) 2016 —e— Eggs of 1st clutches
(@) —o— Eggs of 2nd clutches 80 - W —0— Eggs.of 2nd clutches
Y v— Nestlings of 1st clutches Yy v— Nestlings of 1st clutches
bt —a— Nestlings of 2nd clutches —a— Nestlings of 2nd clutches
T =
I’ (total = 207 eggs) (total = 96 eggs)
v 7 60 e
v VV V w
4 40 - y
v
v
v v
y 1 20 J
v
4
v TR
T & -4 T O— T 0 T & U L 8% T Or T
4/1 5/1 6/1 7M1 8/1 4/1 5/1 6/1 71 8/1
Date (m/d) Date (m/d)

W2-1(H) ~ 20092016 BB H H 1% L 42 F 4 L% P2 Sl # o
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130

120

110

100

Mean egg-laying date (Julian date)

90
~N
80 T T T T T T =
9.5 100 105 110 115 120 125 130
140
- (b)

130

120

110

100

Mean egg-laying date (Julian date)

90 T T T T T T
9.5 10.0 10.5 11.0 11.5 12.0 12.5 13.0

Mean temperature in March (°C)
22~ FF*LE@2Z B FO)F-ABAELACPPE=ZI PV IDFE2LHH-F
R ERAGELAPRFRF P LEAF 994212256 PAF 615+
2.15)% 95% 3 i B
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ZHRFOFRGF BT S REGERATRTFLETRAAAN

% 2-1~2009-2016 # |G+ % fI* L2+ LERH Sk

Parameter 2009 2010 2011 2012 2013 2014 2015 2016
Number of nest 5 11 20 19 16 8 36 17
Forest breeding density (pair/ha) - 1 2.5 2.3 1.7 0.4 2 0.4
Plantation breeding density (pair/ha) 1.7 2 1.3 1.7 1.7 0.8 1.2 1.2
1* mean clutch size (£SD) 567£0.58 5+0.82 5.11+092 5.18+0.75 483+041 55+1 633+0.77 585+0.55
2" mean clutch size (+SD) 4.5+0.71 525+096 544+0.73 4.72+1.06 488+0.64 575+05 529+0.84 5+1.41
1* mean brood size (£SD) 533+£0.57 34+134 5+£082 444+088 433+1.15 6+0 5.82+1.13 538+0.96
2" mean brood size (+SD) 4+ 1.41 45+129 513+£0.83 393+1.26 4+£082 55+0.58 4.64+1.22 4.67+1.53
Hatching success (% =SD) 0.92+0.12 0.79+0.25 0.95+0.08 0.83+0.20 0.90+0.12 0.98+0.06 091=+0.14 0.93+0.11

Laying season (days) 37 58 85 86 89 104 89 65
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2016# 420 F F s iz 4oW2-3(g) B FAL L2 AP 547200 0 F
- FETag e p BlE50 1P o SFELUEE (200920168 )5 % B K K2 &
PR3P 27p 247200 FR(RI2-3) o o B ¥ - AR EP T I0F P p 3
TR R E L 4k (ANOVA > F15=8.16 > P=0.036 > ’=0.62 > F]2-2b) -
F2016-E3 7 i 1 32 5 & B KO2016F fr o B A PR B E Bk e
2h B R - A RAHHTIBE Pp 220 (1SR 230 kT R FAAMY
(ANOVA - all Ps>0.05) e

2009-2016+# 47 & 8 B 7 S Bohr £ 2-29770 AR R AR HRE A 1 kR 2 B
BREMAZ o LERI ROV APRISZ A T4 T AR E1.92+£040
¥/ % (mean+ SE) > 4 1 455 1.46 + 0.40%f/ = "E (mean + SE) > £ 3 F F A &7
%A 2 (ANOVA » F11,=0.67 > P=043) > % P> & > 2016F % — & % =
B g P B R A F L B (F "8 ANOVA- F15=042P=0.53 ;
fdic © ANOVA » Fj17=0.26 > P=0.62) » % #2009-2016& 7% e & - & ¥
oAtk $- R EALE Y S R L R Pl BBOENELD
(% “P#ic: ANOVA > F 146= 129> P=0.26; £8ic: ANOVA > F} ;5= 1.81> P=0.18) ;
T ARE A IR AL K AF P AR F LR (ANOVA S Fl146=2.03> P =
0.16)

BAPTERARL AoiE2000F RAFR L faL TAE  F ARG AR
HE BB R H20 N30 (0 ¥ 2230 % & & B (ANOVA-all Ps>0.50>1> <0.10) »

2010-20164& L 354 ¢ % £ B 5 87.6+9.9 (SD)% -
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Percent of progency

Percent of progency

EHERFOFRES BT L5 FT

50 50
(a) 2009 —e— Eggs of 1st clutches (b) 2010 —e— Eggs of 1st clutches
o— Eggs of 2nd clutches o— Eggs of 2nd clutches
40 1 v— Nestlings of 1st clutches v— Nestlings of 1st clutches
—a— Nestlings of 2nd clutches Nestlings of 2nd clutches
(total = 52 eggs) (total = 120 eggs)
30 +
20 -
10 -
0 T LA
41 511 6/1 7M1 8/1 411 51 6/1 7M1 8/1
50
| —e— Eggs of 1st clutches —e— Eggs of 1st clutches
%071 (e) 2011 o— Eggs of 2nd clutches (d) 2012 o— Eggs of 2nd clutches
v NeSt|ingS of 1st clutches 40 - v Nest”ngs of 1st clutches
40 — NeStlingS of 2nd clutches —n— Nest"ngs of 2nd clutches
(total = 89 eggs) (total = 130 eggs)
9]
30 i $ (el
S o]
(]
20 + 9 5
oO o
W S
10 A W o J 8oémm
W WV
V% o @
W é) w (o)
0 T had T v T
41 51 6/1 7" 8/1 41 51 6/1 7" 8/1
Date (m/d) Date (m/d)

W 2-3 ~ 2009-2016 & B %1% L2 36 ¥ ez s # o
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Percent of progency

Percent of progency

50

40

30

20

10

50

40

30

20

10

—e— Eggs of 1st clutches

kg
[
e

-ha
&Y
R
,‘m

—e— [Eggs of 1st clutches

(e) 2013 —o— Eggs of 2nd clutches 50 1 —o— Eggs.of 2nd clutches (f) 2014
v— Nestlings of 1st clutches v Nestl!ngs of 1st clutches
—a— Nestlings of 2nd clutches —a— Nestlings of 2nd clutches,
(total =,54 eggs) 40 (total = 72 eggs)
30
20
T
10 i
m ‘1
T v r T T . T 0 T T — T T
411 5/1 6/1 7M 8/1 41 5/1 6/1 7 8/1
—e— Eggs of 1st clutches 50 (h) 2016 —e— Eggs of 1st clutches
(9) 2015 —o— Eggs of 2nd clutches —e— Eggs of 2nd clutches
v— Nestlings of 1st clutches v— Nestlings of 1st clutches
T —a— Nestlings of 2nd clutches —a— Nestlings of 2nd clutches
(total = 103 eggs) 40 \ (total = 76 eggs)
v
™
30 %
v
v
20
v
10
T
e T 0 T —% T V— T
41 5/1 6/1 71 8/1 4/1 5/1 6/1 7 8/1
Date (m/d) Date (m/d)

W2-3(F) ~ 20092016 B+ F 1% L B2 45
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ZHRFOFRGF BT S REGERATRTFLETRAAAN

£ 2-2~20092016 #EEX R L2 e FRESEE P Y

Parameter 2009 2010 2011 2012 2013 2014 2015 2016
Number of nest 12 27 20 34 12 15 23 18
Forest breeding density (pair/ha) - 4 2 2.7 1 1.4 1.2 1.2
Plantation breeding density (pair/ha) 2 33 1.7 2.3 1 0.8 0.6 0.6
1" mean clutch size (£SD) 425+£0.50 4.58+0.51 4.6£0.52 447+052 4.75+0.5 5+0 43+082 444+0.73
2" mean clutch size (+SD) 471+£049 4.62+051 4.67+05 442+0.51 438+0.52 483+0.58 4.92+0.79 4.25+0.46
1* mean brood size (£SD) 433+0.58 32+1.14 343+0.79 3.56+0.73 4+0 4+1 4+1.05 4.14+0.90
2" mean brood size (+SD) 480+045 356+133 333+1.41 433+0.71 4+0.82 4.18+0.87 4.22+0.83 3.63+0.92
Hatching success (% +SD) 0.98+0.07 0.74+025 0.74+0.24 0.89+0.15 091+0.12 0.85+0.16 0.89+0.14 0.93+0.17
Laying season (days) 87 89 81 94 92 103 74 80
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Fo8& S5 FAEAK

- -;—1& B
£2000 & 3 2016 £ E ] 132 £ F 4 L g FAL AR FHI LK
£ 131 &£ » 3+ 3,688 i L% < (exposure days) * ** MARK #4884 47 § & 375 F o
HP T48%en g K3 Rl T BRI SR BER > MEHE K PR
EREZFIFHIFFH-
F 23K 0 B BESLETE VR AE R VRS EARTE VLR
B BB BArd 24 VEVATT or IR Y B B R e 4
(AAIC. B+ 2 > Bl 2-4)> e H Szt EdE 0> A& fdcis B2 7 Brrid 5 &
EHEETRAETROF IR LEERED 3EFAY - A E SO AR ALT
FUAR RS ARAL KL GREIEFR NS - ATAL E(R 23 R12-5);

BRED GBS SR b p A g § AR 2R Slicehl o

4 AR E A VP H A g BEE (R 230 B 2-5); i HiEen
AT FH AL ROp E é%%%éaZBﬁéﬁ’ ¥ %]+ (LR test »

Fde 2B 0 P R E s e S Bt L f B(B=-1.352038 0 % 2-4) >
FAMEOFRPFELZD) FEFLZL 0BT RERSREEHINGE R
SR LA TP BV TEE VTS > AR RIRE KR P S5 0990+
0.003 > fet 1 kg £ A5 09900002 & ¥ & A F £ B (LR test > '1 =0.03 > P
=0.87) -

1 R T iR enillgE Ar(Logistic) i b Sl B R R - K2 HEEE B
Foo bR E R B FAE R EARER B REN (s AL
L e TEME)  VE TR 0 R r o AR R A O T kR o 47
FRIFHFLELR A0 X AN 2 FFERGES 5 0.84£0.05
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FRFOFRES B S HEETATREL L

‘/}ﬁp% E II

#2-3-2009-2016 #F F LE L LBP FEFLHNERRLS

Model K AlCc AAICc wi

YEAR + ATTEMPT + HEAVYRAIN;( + VISIT 11 376.35 0.00 0.99
YEAR + ATTEMPT + HEAVYRAIN 10 387.10 10.75 0.00
YEAR + ATTEMPT + HEAVYRAIN,, + VIDEO 11 389.09 12.74 0.00
YEAR + ATTEMPT 9 390.75 14.41 0.00
YEAR + ATTEMPT + RAIN 10 391.46 15.11 0.00
YEAR + ATTEMPT + RAIN + RAIN? 11 391.72 15.37 0.00
YEAR + ATTEMPT + RAIN + RAIN? + RAIN? 12 392.04 15.69 0.00
YEAR + ATTEMPT + TEMP 10 392.26 15.91 0.00
YEAR + ATTEMPT + AGE 10 392.76 16.41 0.00
YEAR + TEMP 9 393.11 16.77 0.00
YEAR + ATTEMPT + AGE + AGE? 11 394.36 18.02 0.00
YEAR 8 395.09 18.74 0.00
YEAR + ATTEMPT + AGE + AGE>+ AGE? 12 396.25 19.90 0.00
YEAR + HABITAT 9 397.07 20.72 0.00
CONSTANT 1 407.03 30.69 0.00

S

V2 B AIC, B2 £

LR R A gy AAIC, B B R G R d P AT RA S AAIC 5 A

; AIC, % & {é Akaike’s Information Criterion ; Deviance

3% B3¢ (current model)fr4# fo4325¢ (saturated model) 2 -2 log-likelihood (7% ; K &

BB P Sowi 50T BN F BE ap s S > B e 1o

\\\Xr
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% 2-4-2009-2016 # F # L E K £Fp FAFR GRS Fli

5

Parameter

Estimate (SE)

95% CI limits

Intercept
YEAR2016)"
YEAR015)"
YEAR 2014
YEAR013"
YEAR 2012
YEARpoi1*
YEAR2010)"
ATTEMPT
HEAVYRAIN;
VISIT

5.020 (1.015)
1.264 (1.237)
0.537 (1.084)
1.093 (1.429)
-1.396 (1.073)
-0.180 (1.078)
-0.699 (1.077)
-0.348 (1.131)
0.797 (0.350)
-1.020 (0.407)
-1.353 (0.384)

3.030 to 7.009
-1.160 to 3.688
-1.587 t0 2.661
-1.707 to 3.893
-3.499 to 0.708
-2.294 to 1.934
-2.810to 1.412
-2.564 to 1.868
0.112 to 1.483
-1.818 to -0.222
-2.106 to -0.599

b E TS 2 2009 E 17 5 A K (baseline) ©
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1.0

0.6

Predicted period survival

0.4 +

02 T T T T T T T T
2009 2010 2011 2012 2013 2014 2015 2016

Year
Wl 2-4~2009-2016 & & & R 7 F L g B %2 [FB73 7% F(mean = SE) 12 B i 050
ol PIESELOR s HAL BEMNTES (X PEGEEIE S

o

0.6

Predicted period survival

04 4

0.2 T T T T
HEAVYRAIN,, = 0, HEAVYRAIN,, = 0, HEAVYRAIN,, = 1, HEAVYRAIN,; =1,
ATTEMPT=0  ATTEMPT=1  ATTEMPT=0  ATTEMPT =1

W] 2-5~2009-2016 # F # L & & % F# B33 75 5 (mean £ SE) i + & ~ R ¥ 382

MB% e HEAVYRAIN=0/1 4% 5 % E & E48+ * 38 s ATTEMPT=0/1 4 4]
LR RE PR MAEEA G CRERRTI 0B A > Y P
T TINCETE Y T THFET I
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~Hd ﬁ
#2009 # % 2016 & £ TP 161 &z o B R A K > #r“’f”“‘}'% K ey fé - X
157 5 > 3+ 3,981 g% % (exposure days)* *® MARK #4447 5 & 555 » #
P 36.3%:E T B 2R AT SR AR B K hd pe s AR S B
A AL
25K 0 B EEP FRFDOERGHNEELVETRVRAE RIDF]F
gt = 3 R BRI EIEE 00 A7 BN E A ETE(E 2260 §] 2-6) ;
B XL FDOERFF > AT L KE P 3R #A R (R 2-7)
A CPHP e A S B M0 TP Hp R B A 0 AR E I S REF P B Ao R o
P a £ B 20mm B & (HEAVYRAIN,o) e P ¥ & £ 3+ 25mm 5y
5 & (HEAVYRAIN s) = F]5 40 » ot o 304 p4efigt s - ¢ 8 4 dics §
Fom ABEREOREIT G X N K S S
25mm (HEAVYRAIN,5)2 H3% B iz 25 4 5 £ 0 (B=-0.81 £ 0417 % 2-6) o

W
|
#
=k
TN

g
43
B>
3
=
~=de
-
n?r
\“‘b
-&hl

Febs”p i £ HMMPE - St~ 2R GO p Rk E B TS o
Bofd o b 2 VRCE SRV BRI e L 0 VBRI E 0 2 R K s R
GG B (B=-161+043> £ 2-6) A FWEHNELGFTEFF Lo BE
PARE K E D 3RS 5 0.984£0.003 0 A4 34k S KRG 0989£0.002 0 A K

¥ L B(LRtest > x*1=2.13 > P=0.14) » #5582 £ 34 » "1 7enF] 5 o

NEREHNGE R FRET A - L B ES T REEED FET L
p# % IF (nest age effect) » H 4% Fficde | 124 "8 & (HEAVYRAINs) ~ & 3 R
PURE RN (57 R Rk Rk Rl TIRE) > R 0 o AT
AP KT IR o SRR G B 38 X BN LR FES S 078
0.06 -
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ZHRFOFRGF B S REGERATRTFLETRALN

#2-5~2009-2016 #+x o B 5 &P 3 EFLHFERES

Model K AICc AAICc wi

YEAR + ATTEMPT + AGE + AGE> + HEAVYRAIN,s + VISIT 13 449.43 0.00 0.99
YEAR + ATTEMPT + AGE + AGE* + HEAVYRAIN,;5 12 46241 1298 0.00
YEAR + ATTEMPT + AGE + AGE” + HEAVYRAIN,s +VIDEO 13 46247  13.04  0.00
YEAR + ATTEMPT + AGE + AGE* + HEAVYRAIN,, 12 462.53 13.10 0.00
YEAR + ATTEMPT + AGE + AGE? 11 463.52 14.09 0.00
YEAR + ATTEMPT + AGE + AGE” + RAIN + RAIN? + RAIN? 14 463.55 14.13  0.00
YEAR + ATTEMPT + AGE + AGE* + AGE’ 12 463.62 14.19 0.00
YEAR + ATTEMPT + AGE + AGE? + RAIN + RAIN? 13 464.17 1474 0.00
YEAR + ATTEMPT + AGE + AGE? + RAIN 12 465.13 1570  0.00
YEAR + ATTEMPT 9 471.12 21.69 0.00
YEAR + HABITAT + ATTEMPT 10 47131 21.88 0.00
YEAR + HABITAT 9 471.63 2220 0.00
YEAR 8 471.75 2232 0.00
YEAR + ATTEMPT + AGE 10 47294 2351 0.00
YEAR + TEMP 9 47320 23.77 0.00
CONSTANT 1 48248 33.05 0.00

OBV ER R AAIC. Ed B G EHGCEA d P AT R AAIC, & B i

2B AIC, B2 £ 5 AIC, & & {4 Akaike’s Information Criterion ; Deviance &

3% B3¢ (current model)fr4# fo43°5¢ (saturated model) 2 -2 log-likelihood (7% ; K &

\\\Xr

26

BB P Sowi 50T BN Y F BE ap s S > B e 1o



>
-~

gk

[
s

#2-6~2009-2016 4 & F K L& P A FEREHN2L FGH

it

5

Parameter

Estimate (SE)

95% CI limits

Intercept
YEAR2016)"
YEAR015)"
YEAR014"
YEAR013"
YEAR012)"
YEARpo11 2
YEAR010)"
ATTEMPT
AGE

AGE?
HEAVYRAIN;;
VISIT

3.549 (0.689)
1.524 (0.787)
1.177 (0.726)
1.673 (0.886)
0.604 (0.728)
-0.250 (0.565)
0.654 (0.663)
-0.041 (0.583)
0.386 (0.274)
0.127 (0.051)
-0.003 (0.001)
-0.811 (0.411)
-1.614 (0.433)

2.198 t0 4.901

-0.019 to 3.067
-0.246 to 2.601

-0.063 to 3.409
-0.823 t0 2.032
-1.357 t0 0.857
-0.646 to 1.954
-1.183 to 1.102
-0.151 t0 0.923
0.026 to 0.227

-0.006 to -0.001
-1.616 to -0.006
-2.463 to -0.765

b E TS 12 2009 E 17 5 A K (baseline) ©
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ZERFOFIRGE R L RFERATRTELLTRALIN

1.1

1.0 ~

by

0.8

0.7

0.6

Predicted period survival

0.5 - S

0.4

2009 2010 2011 2012 2013 2014 2015 2016
Year

W 2-6~2009-2016 # ¢ #R+:d B E K2R FEF(mean+SE) » A G HN &
FooREETIL 0 o B AR BB N (R R RGN E Rk
) e

E 32

\i\?

2

1.00

1.00 +

0.99 -

0.99

0.98

L
~

0.98

Predicted daily survival

0.97

1
S—

Initation of incubation
-

Hatching
-

0.97 -

0.96 3 : — :
0 10 20 30 40

Nest age (days)
B12-7~2009-2016 £+ 5 P 5 KEF P 3 EFEPH2 B - FRATEPE > A
A OS% B HE o MBBHA R E > VLR 08 x> H ek Rl R E
Br(MTE SEGERENE 2 Ti0E) o
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FZE FETLENEEGEFERENR
3+2009-2016 & B & #2101 £41* LR A SF ¥ L g+ 544 T225
5782 5) "MARK it B 2 5 # 35 B5 M40k 2-7> &£ 33572
LERZREPh() - BEFAEEFLBp()r T 22 el 4B i B

FoigE g E F3EX5% 037+0.05SE -

#2-7~20092016 EF F LESE E3RFLEIERE S

Model Num. Par AlCc Delta AICc AICc Weights
Phi(.) p(.) 2 164.323 0.000 0.465
Phi(.) p(g) 3 165.789 1.466 0.224
Phi(g) p(.) 3 166.406 2.083 0.164
Phi(g) p(g) 4 167.569 3.246 0.092
Phi(t) p(.) 8 170.086 5.763 0.026
Phi(t) p(g) 9 171.425 7.102 0.013
Phi(.) p(t) 8 171.738 7.415 0.011
Phi(g) p(t) 9 174.079 9.756 0.004
Phi(t) p(t) 13 179.459 15.137 0.000

Phi(g*t) p(.) 14 180.756 16.434 0.000
Phi(g*t) p(g) 15 182.305 17.982 0.000
Phi(.) p(g*t) 14 186.206 21.883 0.000
Phi(g) p(g*t) 15 188.782 24.460 0.000
Phi(g*t) p(t) 19 191.423 27.101 0.000
Phi(t) p(g*t) 19 194.798 30.475 0.000
Phi(g*t) p(g*t) 24 205.645 41.323 0.000

BB R 29k AAIC, Bd B i if SN B ds o d LT A 5 AAIC 5 A 5 2
B AIC. m2. & 5 AIC, & & I* {¢ Akaike’s Information Criterion ; Deviance 3 3% fi-
5% (current model)fr4# fo4i-3¢ (saturated model) 2. -2 log-likelihood 4 ; K 5 43
P S ow e T B F BRG p s S o el 1o
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ZERFOFIRGE R L RFERATRTELLTRALIN

BHRAL 2T S EEGEFONNERY C EGEFERT R A RE

F R Phi(p( )X b5 BHESY > XA SHRRELER S S hEGEF R D
LA REARE(RI2-8)02000 # s AT EERRE - F 0 WIS
B TR B ehE GRS g 0 2 0 0 BHRE Sl B - BTk
% g hiE G EF 5§ - X 45 Flaspohler et al. (2001)e2 54 » f 48
2010-2016 & & § % 1§ 2 %3 S liche £ 2-8 - S RARTREDEHESLFF &
BIRERATRMI £V E 2 BT R Dpredictnr1) » "32E T ERRVE UE
ERE AL S Lo SRR 20112016 # R R A B Y E R A 4oB] 2-9 41 0 B
H 5B F AP (y=0.84x +0.23 > adjusted RSqure = 0.57 > p = 0.052) -

* 5 d 2016 & FiE 3 2017 & ehE FiREF & AT o £ E 12 2009-2016 & eh
RS E 037 & x> BIFER 2016 # aEF 2 £ 5 5 09102017 & L+ &:%
FLEPRARR S 085 Teph (k)=

% 2-8~2010-2016 & § ¥ .1 & *£ 3 Fd¥c2 B3t

2010 2011 2012 2013 2014 2015 2016

Ratio of 2"Y/1% nests (Q) 0.57 1.00 0.58 0.88 1.00 0.89 0.31
Period Survival of 1* nest (P;)* 0.65 054 0.67 024 090 084 092
Period Survival of 2™ nest (P,)® 082 075 083 052 095 092 0.96
Brood size (B) 414 492 373 333 571 521 481
Faculty (F) 279 232 317 216 1.15 530 433
Adult survival (S,) 034 052 040 029 058 0.24 -
Fledgling survival (S;) 0.17 026 020 0.14 029 0.12 -
Population growth (A) 0.75 1.35 083 045 213 0.76 -
Real breeding density (D)" .75 1.80 2.00 1.67 0.56 1.50 0.93

Predicted breeding density next year (Dpredict) 1.30 243 165 0.75 1.19 1.14 -

"1 MARK fz 8 5 £ IFE 3% 5 0 8% £ YEAR ~ ATTEMPT %2 VISIT(=0) ;

PiAdT R A T HE R R S .
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104 -

0.8 ~

0.6 ~

Adult survival (S,)

{

0.0 T T T
2009 2010 2011 2012 2013 2014 2015

Year

W 2-8~ 20092015 # & E R F ¥ L € = § 2 #737 F (mean £ SE) °

3.0
254 o
2.0 A
1.5 A

1.0

Breeding density (pair / ha)

0.5 1

0.0

2011 2012 2013 2014 2015 2016
Year

B 2-9-2011-2016 # 2 ERFF LELAERARARAHIMERARR
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ZHRPFEGE RN A REHFFATRTEL LT AD LI
¥=% %
¥- & EERAadel

Fresls 2016 87 ¥ L4 8o BnRamT L fFEdm - 2 &
o - BB A PR et RN B SR A ST
A i S F R R Ol B L% R o F 4 48 (Dunn 2004, Dunn and
‘Mwmmmﬁm@aaamnyﬂiﬁ%ﬁﬁﬁ&$$ﬁrwwwfm’%
FLEE o ’f%é;‘"’ﬂ BR R 2 (i’EbJ:” 2-994+£1.22 %o % 1-6.15
£2.15)v § e F A F 4 { 5 M 4L (Table 1 in Dunn 2004, Table 10.1 in
Dunn and Winkler 2010) » 8P| A i 5 R e T > BFH 2 FR B APH 7 J1 7]
EREHRBTEZ ZEZLGER ~ S FTR)E T E L 4oap 0 Fla il fik
R g F A PR s (Hau etal. 1998,2008) -

Bag B apr b enw o M (plasticity)id ¥ 7 5 BEf o - ZAPRER
A er' 4] (Stevenson and Bryant 2000) » ¥ — B E_ 5 $F ¥ s 5 F R A BT ooy
R0 1 EE #F i o3 8 (Perrins and McCleery 1989) » = jz ¥ A AR 2016
EFFLE LS R A DR Flow F @ A 2016 £ 3 7 27 p Rin'E 2
BAP R A PR E - L5 F LRI AT KN RE(E 31
made LRy FIRIEMELRE S LB AR d P R o
gL Al E R Ak R RS MIRRE T 0 B0 R A HT R il B(Pitt 1976,
Perrins 1979) > 8.4 > 420 2016 & 3 # T R 2 #E RP L AL f L e
FAZARE MR AT O R AR T ELER AR PER T - 2 5 2016
# 37 33R §_2009-2016 & 2k enk M bk B AT B iBIRE iR o TR
AEREZ{TRFEV L B FlAa BB T AT G gL AT R S
i B e F % L0 @ 3 B if o073 % 5 (Perrins and McCleery 1989) ©

ch BACPEHRES F 3P 0MER G HEFEI 2 X LEEP
¥ 02015) 0 KA o AEROTHREBEG  HipM LM g E LR o 2
BAACCHETEERAABBRLAST AT - B - S e BeRaAgat g
FLg  FFRA®)SF WHE BT - 2 FHFAFERE S5 R
R [ end EUE T AR M o A 4 EE T R R 8 3 4 (Dawson 2008) o
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-+ %X EBRENF 7 Pﬁ#ﬁﬁ;ﬁ_ifﬁgﬁi’s}‘?ﬁ*% P RERER 2 278
’iﬁl’ﬂ}"fi“ g F A oo Flm B PR B F]S ok (Dawson 2008) o ¥ - i
B GS - LAENEHA Bk o R4 LG Y 5 S B aaE s § 70-90%( £
E 0 2000); tp¥eh fr o Bena R L MR P (25.8%) ~ E P (24.4%)% B
2P (13.8%) 5% A5 8(GEEF 02009 2> 2 kb A FERDF BT F
T s P PHAREATPPRZEEZERFH Y TR BEH A o T
SR AP dofr g B0 TR B XTI PR B AR ARE g R
Z(Winkler et al. 2002, Dunn 2004) -

AEF E TAF O R T a RS S EA T8 P il #2(food-mediated
process) > & @ BLANE SR A cndz 4 PE 22 4 & 4 (Wikelski et al. 2000, Boulton et
al. 2011, Styrsky and Brawn 2011) > i Z_f & #F F L= F cnfe f& 77 F ot
(Auer et al. 2007) - Chang et al. (2013)4p 1 £ #* > § chfpt- 2 AR -2 R XL R

2t AABXEF D3N EREE LKA AT A5 LE LR
BEFORAARFEF - ACPEERAM T ORFLIFALE R BLIROF
(F 15 2009) » * 20102016 & chs Er5 A o A 40mm - § 5 E%5 A f b
T o T BLBE i3 P A chis 8 (Chang et al. 2013) © E_0 » da Bl A F R F 0 h
BHEE %0 % 5% a3 H 4 54z (biological process)iF 4| # P B 0 4P ¥ e ftE
& M 40mm ehd B¢ 3 08 F(Chang et al. 2013) > "% & 4 § §F 8w cn P 4 7
HF e

WI3-1-2016#3% S 2pFa L BT ¥ LESEE 2 AT L 2 -
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ZHRPFEGE RN A REHFFATRTEL LT AD LI

$o8 RALEWRESF

%’.&HMARK@\WI:»-;*;%‘—L’ v“iv]:_rm%m%at?ﬁ_ o BERMT g

G KiRp 3 ad Ao pda g ERMPAEAME G R XA E 2R
L i

Y

ArxdeanpF o EEGFEIPETE S BFELOLTRE - R(EPE
2014-2015) - BEARHF RE E#F m 5 > KIF VU E - BRF FERBEOPE S @
el & R R F o 1P F i Sk E R KR 0 2 (8% 7 4 pr(Radford and Du
Plessis 2003) o ¥ » & &% 0 5 > L5 F R4 5 { 5 a0 & %%t (Tinbergen
and Dietz 1994) > @ A& P % & { % %mer g mfg(Radford et al. 2001) > F] & -
RapErflox s BEFY X FTREZERA L 58O a { A FEL 0 Fla (8
HUE A& 94 3 *% M (Avery and Krebs 1984, McCarty and Winkler 1999) » I # it i&
- Haug SR AL BT 2 %7 4 pr(Siikaméki 1996, McCarty and Winkler
1999, Skagen and Adams 2012) o % 8 & e i T BT > B 50 & iR s
AEEH e P iES 20 & Bd Rh BB S § A SR (Hsuetal 2011) 5 Ads
Fog B AL F Tt A BIRY AR A A F RS R AT o
#7 % (Liu et al. 2009, Hsu etal. 2011)» &1 » g A {3 7 5 AP P EF 2§
B L o

FocRFRA MEHRGH FUERTALELFEF TR L6 BT
(F M ¥ > 2014 ; Shiao etal. 2015) o o ** A fi38 ¥ "7 ¥ RZ78”p 358 "% 5 3
BARBE > Fld et R BRI L VPR R I AL EF - FFLEE &
FEFAESHET - AR AL SIS AR AL H ATV G

FRAEAFRT > FUEERFTHIIR AME A WERT PR BLEA S

B PRE AR o

Fogeof a7 - BPERSERAL LR AT AER AT 5 HF
% (Site B)ze4x3] 3 R fI R E 2 | R EXRROERAL > 3 fArf fLd 58 %
EB A w4 B %% SRR S FAEAR - FRG A
BB > 2 R TR E DR 83 i S A f K (ecological trap)sx s 0 16 R
3G R o KA o B P B MARK 54 0 i 80T 5 B 8 T E T e
FRTE T A AN H PR SR ER LR 2 HEE LR
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AR P FFARFRLL a2 A AR -

ERFRTFEp#£8toidf s AT RFEFIRIN I FenBE 5 (HP £ -

2013-2015) Ja F15 fedph » L 5 FALLS o ATH DT i § HRIR S % R A i

o

oA PR ERDESE c 22014 2 FF LU DL K HREFHG T P
ﬂ’f’g_:_:,f(‘ﬁ,%il#/r:%ﬁ—}\m%ﬁ‘fq’*’%%mkﬂ?J" —?Eg “F Hp 1% /ﬁr%@"‘ ’
fots R T AR AR T S T TS LR T AL B(H

Mo 5 2014) 0 2R A F]2015-2016 & S 4 pri e o o r - E R A FALE

BEFREFEP R AT LT CAET A B oA o
2016 # e ATl > P A2 A HEFREBEEGESIAOTF > EEXFES
B A OPHP BRI @ (5 T e Hp BB e TR TR S NE R P S e L S0 1o

ERANEOGEFRFOPNELSLEILFFAmgE o EL R R BN RS
BLE £ G G ehsgsi 0 A SLE p L iRaichi 4 B F S M (EP ¥ 5 2013) ¢
B OFIREETHELRREIEFRRL L3RI DI Ew A Py
- % (Rotella et al. 2000, Rotella et al. 2004, Newlon and Saab 2011) 1 % ¥ it #% &
HFIFHTLEENTA L DFSRE T & > 2T+ M8E 93 & (Newlon and
Saab2011) » F]t » EZRE Vit b Kk 3o Fafiri? T ERR '*“iﬁ% RPN

I AR S K 3% 5 (Rotella et al. 2000, Newlon and Saab 2011) - 4p & &1

Nt
=

B EHR 5 G kN1 B i enT g Sie- HE AL K A2 L

# 7¥(Coates et al 2008, Ball and Bayne 2012) -
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ZHRPFEGE RN A REHFFATRTEL LT AD LI
=& NEEFBFHEEHEAL
i 2009—20154&%’?»L B AT bdi o 2 5 ER ST 5 043£0.06
SE(H P % »2015) Ha toih» 2016 & chFALE » F 4 LGS L EFGEST

2 5 037+0.05SE > 2 & K F]4_2015 & - x B AT 2016 # L IFF F 975K o

BE AR HE PO S B A L Y 0 e e [ AR AR X B BES o ko bk

E’

(0.67, g 2012) 0 R Hfet 2 S fAc sk K B 0T 32iE 0.44+£0.022 4p
1T o Martinand Li (1992)+ # 5 a3 ik ~ A~ iF K B 2 i K B ohd F g 4
B FRA R R B SHEF A2 F Y MO RRIR T s k6 F rik
RS SRALSFF o Fh ARFGDFAEY I BELE FEFFAL PR -

WE LR R E AR RFLLE L F P E FEFO04DRE AF L ART

(Tr7fe > 2012) o B2 > Japl AL A1 LR E ARG B R RS
Bt - RNEEEN o
dFF LA RESE R @ T E L HEST TR L& S

IR D BN L BRI LI ANNERFT 0 AL KA HK
(2013 &)~ & & £ 3575 5 (2013 £ 402015 F) > 2% § = a5 5 (2010
EA 2012 E)FR T 0 BHEIEF AN Lo pFH 0 AL L FREFR &
EEGEFB IS A BRI R TQ014 E) EHESE KA LRE
BB oo Fpt 02014 F 5 K BARRSIE 0 Tt s 2013 FFAE A F I 1R

T EEFEFHMEATR ;2015 # R A EEOw D > BT 52 2014 &£ A A S
S E IR EE LA R(EP 020147 & 2015
CREFEERASHF RS LRV K R A E R RE
=0.

76) > & @ (82016 FFHF LENRARRE X

=z

= —‘F,E 2 &g ¥ «hip B 12 (adjusted RSqure = 0.57) > itk chiz B 5 223 g %3 1 A
BT RER T ME R KREE CHFFRFEINFRASFFTR AHTB

TR Sl R U R R R ER s .
g NP EEEALF S BERT]I Y VL EREIAAFY A
)

TR Brca T8 DL RER)EERAF(SFEH S FRE) 5
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PR AE RPN o T Atk gk i 2013 F 2 5 EGFRETHMA O BE T
P13 p R R TEGE RTE ke R LA E(E P A E 6005

mm); 2015 & X EFEFIFERM APE2016EF 12 THERED > E
RT3 AHFEIRE  RE CBAMELL AL EETIREG M - 2 AR

HETIMAF R FEET4E2HF P LER - 0ps 2020152 92 5en
s@Wp £ 5 2016£ 1 ¢ ﬁ%.ﬁﬁ FaedoRm A ZRAFE D RoRA
SRS F R R EL S SRR TA S WF EFTEA N TR

Bl HWTR - N Sl PR A REDEE o 2 2010-2016 &
S - ABAASPEES R EFE D ARk P IR 2011

2014~2015 2 2016 # > - H & 975 Fra s b éi;%%}?ﬁ%é’?fs%.ﬁlé_’f [
F 2014 ERINR - HEARE ASH AT S HI LR AYZ K
Nk sreRa > PRAPHNIRFEERFG ¥ K4
£ R - &Ry R FIE R R H S RALA P

edt PR Y - K F 2 K b2 i o 3§ K ahk f(facultative
multiple breeders) » 4y % L g Etr e B o F E R KL PP EL E A DY
F1Z o M E LR (P caeruleus)® = L g (P major)s R 3 R % HFIE R R
BegehE > L RFETRS DS FEFE RILEREDT - LB 54

FOR S - 0 B RS BT ¥ A B H S LR A L e
FoAGFAPE AR SR FE S LEAAZFERE LY TR AR

L3S RESEIR I3 E S % - K B3R g 8P (second brood

4
&N

hypothesis, Visser et al. 2003) o 24 i ¥ 7 Frig % = & v bl § frd b aE F o &

BER G PR R LT o A A R B A ATRATR -
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FAELE S0 B S BGH F 2009 3 2016 # 1 & )% L b fi -
REEY S MARFBHOTEFLEME XD 5 Fi B R F R E G
éﬁ%@Pﬂx‘ﬂ%ﬂ‘*mw¢2M6ﬁ§J BEER FFLE2H6 Y
WA EB AR S FR R SA g E 0%ﬁ3gh@1ﬁ3&%’
”53ETﬁﬁ%ﬁ%é’{%ﬁiﬁﬁf%bﬁﬁﬁ&%é”%ﬁ%ﬁﬁ&%
R Fle - ERBATRTELEY A AN BTN EREE FEE RO EE
FHoRA BB EFEARAF BRABRA YDA R ORI T RS EAR T
R EMFTERAR  AH - KA NI AN -

Bb KA A > 11 MARK #0884 45 2009-2016 # # 4 L % & 43
BOHEEED BREAFEFR ARSI F 0 C EAFEIPAERKd L L
FOHMEWOFATEFERA R F0 TR RAITEEER L L
WrigFhhkyg  ~aFTBFAHF02 4 wkh F397 EbR ST A K
kafFFagi gk > FHBBERFESRLRAER oA F P LE 2

B BB SRR LRSS WAL

5\
o

A
i
4y
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¥

vy
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4

Fd RHE SRR AT A BPRE AL S
FEEFFEFONUEF o LFE b AT R EEFEFT LT RR AT
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WHEBRETE o ¥ - 3G o By - §
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B Ra A P EFR - LRA PR F LT R ERSH TREE NN

PR R H EHOLE R R F TR A R e

R RFL L REMD TR E MRS B AN ERlER 4T
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TERFOFRES # 1" L REFEREHEL T RA A1

EHR - 2TV TR
RS YRS 3 E 0N F 5.

AERERIBEGEF %L F % b A Wi pget
FEERFT RY R FFLRT EN5H TR E R R

4T R

FIR - 2TV (FiER
LPHEM  ZHR RS FE A
SE5EEREFRADG 0L L BEHAFRILT DA FPERF

1Nt S FHAEEER XHF RTROES T RARES T
R NT R P B A EDTRIBEC FREFRALEFFES ST M
oM EFEAGESF RFFNEF AR U E B AT 2R
BB 2R ARPAEFER LA H LD TR i U

Sl BB fNE 2 o
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W1 R iR B2~ RS $E)-5Hd % Emaesf

g AR

B3 AE(c 23 ) 4BanEFEHIREZE R4 A7Y-TPrERT > NEHEE
1 %
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b

7

B S5~merdp—12 3 13 % > K74 HF BREL BO6-7HD-pil
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B3CASE(AZS ) - FFEH GO FFE W14 REC 2305y R 50
1 A i B AW E g E e

B 1S~ PR d Rl > 2FF Lgdpin > e F 16~ 5 flh-—p &4
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