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Abstract

Nest predation is one of the most sever threats to the breeding success of passerine birds. We
examined nest-site characters (variables), such as nest covers, nest inaccessibility, nest supported plants
(species, sizes and stem strength), and distances to water sources and human activities, for the black-
napped monarch (Hypothymis azurea) in a hill area covered predominantly with cultivated bamboos and
secondary broad-leaf trees in the west-central Taiwan. We tracked nesting success, quantified their
outcomes, and determined the causes of the nesting failures for two breeding seasons in 2007-2008. We
compared nest-site variables between succeed nests (fledged at least one offspring, n =22) and depredated
nests (n = 27) with binary logistic regression. The results of model comparisons with Akaike’s information
criterion (AICc) showed that nest inaccessibility and plant sizes expressed, respectively, as distances of
the nests from foliage edges and plant heights were found to be the most important variables determining
the nesting success (accumulated wi = 0.785). Based on the odds ratios, an increase in Im each of the
distance and the height increased the breeding success of 87% and 18%, respectively. Apparently, the

black-naped monarch makes nests at inaccessible sites to avoid predation.
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(Eggers et al. 2006) » T XB IS ERZE
BBEE - BE NS EKA RIS > Hi
BE-EEENEEERX  HEWEBEE
BT » FHR LS B AT AV BB Al R (Alonso
ef al. 1991) o '
BRTRERSGHEBIN > BHETR IR
B MR ERBEHE B ENEER
%o TR RO AL REN S o SR
RERPOE > UREBERRER KRS
#R AT REMG IR B b @B B2 HEAY 44 & (Thibault
et al. 2002; 3 2005) 5 {H¥ 2R BH 22 HEy KK
EREBCL 155081 UOE A ST 5 5
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Fig. 1. Spatial distribution of black-naped monarch (Hypothymis azurea) nests recorded in the breeding

seasons of 2007-2008 in Linnei Township and Doulieu City, Yunlin County, west-central Taiwan.
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(T)HBER/\(plant size) : A B (NSBSHT)
HE e e EK(DBH) -
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(V9) 5 #5032 % B (support strength) @ S ACE %
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R HARBRYE o R — RS AR S RE R T 8
B4 > 0.6) » AIlS LLEE 5 B R [0 R 4y 47 &% 48
B RIER D TR E » WEREPRRA
HE(Hp fEs/ NE)BEN S o 2% > HLIBox-
Tidwell Transformation test (Tabachnick and
Fidell 200 1 )4 1 % 48 B2 75 155 & R (51 B 2 A
2 > Bl logit {EZE ZARMERY -

WRAERE LR ER A BB D Akaike’s
Information Criterion 43 B{(AICc) ~ Akaike’s
Information Criterion 57 B Z{EH(4AlCc) K, Akaike
weights (wi) (Burnham and Anderson 2002) & &
#Ee o HLOTETEEITEG » SEETE BN AICe
i e # B B AT REAICCHE A AICe %
{H(4AICc) » Z1&IRLIAAICe < 2 WIIEEIER
& BT X A8 0 (Burnham and Anderson
2002) - 4+ » LU Akaike weights (o) RET il —
i R UL R B R R —#E A B EL By R =X
2 % 5 5 & £ X (Burmham and Anderson
2002) - —H R 1 334% 1% > F LA Likelihood
ratio test i — DR AR H B BIER I WE N E
B o LB SRR X & i #9 1k (parsimony) » i
—HRR ARG B HREREEL > IBE
PEtEE AICc ~ 4AICc Roi FH{HE » LUK
R GE I R AL o 55 L0 Hosmer-Lemeshow
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9.0 (SAS Institute Inc. 2002)347 -
4 2

2007 EREEFRANEMESE 15
2008 4 43 f|f] - 2 FHLET S8 fH » HAKMRE
K43~ ALBSE LW ISEE D - 2 FE
AHETERL THEY LA 22 {H(38%) » B 5 By 8L
£ 36 f(62%) - BEAEKAHI ERBE R R
Q718 » 75%) » REEFZEKZ(S A > 13.9%)
HMEZENE 4 @011 %) - RAFEERTE
| FREW H A BIE R SR B B R
(Logistic regression test; T & » df=1,x*=0.175,
p=0675TEH »df=1,x=1.17,p=0.279) »

AR LBt ~ BB i R Al
REF&BIEERS IR - B8 K
HIRARL AN | o LIEA B BRER I e 1T L
B IR BT HER ME(AAICe = 0) K BB K/

R (JAICe = 1.63)HJ4AICe < 2 » H BFEH
Akaike weights (i) 0.613 (3 1) « F L likelihood
ratio test 4l 2 R XTEBBRIT — B Bi% > HHK
ARBREHHFYR - FIMHBIAR/ MR
F2 B Mg =1 % (DBH) (likelihood ratio test; df =
1, x2=0.29, p = 0.592) & B B U] BEE B 2
b # B (NSTHT) (likelihood ratio test; df = 1,
x2=0.92, p = 0.338){% » B FUFRIA 1l 5
Z8 > WL RE 7T ER BT LR
HERIA SR TR UL © LIS > DIBL B G
B % IERE(DSEDG) B A1 B H rT st e =(
(4AICc = 0) ;e LAH 151 3 FE (NSBSHT) 5 (AR
HEIR/MEK(AICe = LODK B e RER
0.785 (% 2) » LLHosmer-Lemeshow test 4 Jll 88
T2 WA HERHEN S (SR AT RO E
df =6, x2 = 2.67, p = 0.849; HEEA/ER > df
=7,x2=4.6738, p=0.7) o

BRAR S M SRR B B T A AR 2 R B

# 1. DUGAEEER I 7255 (ALCe) # B EE gB (Hypothymis azurea)) B S5 I 2 LB B B4 (1 45 (U BR 4R
AT RIS A g@_:{:ﬁﬁ%ﬁﬁﬂ@i&ﬁﬁi(@ ~ AlCc {8 ~ AICc Z{H(JAICc) [ Akaike weights

(i)

Table 1. Ranking of models of individual nest-site variables for the nesting successes of the black-naped

monarch (Hypothymis azurea) based on the smallest AICc value (4AICc) (K, number of variables in the

models; wi, Akaike weight)

Models Variables? K AlCc AAICe wi
Nest inaccessibility DSEDG, NSTHT 3 69.670 0 0.425
Plant size NSBSHT; DBH 3 71.310 1.640 0.187
Support strength DSPBRM 2 72.621 2.951 0.097
Nest cover COVER 2 72.706 3.037 0.093
Water resource DSWAT 2 73.075 3.405 0.078
Plant species NST® 2 73.421 3.751 0.065
Human activity DSROAD, DSBULD 3 73.798 4.129 0.054

2 Variables abbreviations: plant species (NST), plant height (NSBSHT), diameter at breast height (DBH),
canopy cover (COVER), mean diameter of support branches (DSPBRM), distance of nest from foliage
edge (DSEDQG), nest height (NSTHT), distance to nearest water source (DSWAT), distance to nearest

road (DSROAD) or to nearest building (DSBULD).

b The nesting plant tree species were categorized as bamboo and non-bamboo.
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# 2. A EIRTT IS (AICO) S BAR B B8 (Hypothymis azurea)fi (BB I S AT MBI R Bm &
JEBRBHAREIT IR UERE LR - RAPFRBR BB EK) ~ AICC{E ~ AICc ZH(4AICe) [ Akaike
weights (wi)

Table 2. Ranking of reduced models of individual nest-site variables for the nesting successes of the
black-naped monarch (Hypothymis azurea) in Yunlin County, Taiwan, 2007-2008, based on the smallest
AlICc value (4AICc) (K, number of variables in the models; wi, Akaike weight; variables evaluated with

likelihood ratio test before model reduction)

Models Variables K AlCc AAICc Qi
Nest inaccessibility DSEDG 2 68.214 0 0.489
Plant size NSBSHT 2 69.220 1.007 0.296
Support strength DSPBRM 2 72.621 4.407 0.054
Nest cover COVER 2 72.706 4.493 0.052
Water resource DSWAT 2 73.075 4.861 - 0.043
Plant species NST 2 73.421 5.207 0.036
Human activity DSROAD, DSBULD 3 83.601 5.585 0.030

B MREEUR B AR IEE BT FR » H¥EE ratios 2R » HEEE /G S EERE(DSEDG) & 19
B RSB S SR B R A BE B (DSEDG) & B i Im > BEHERINEE ETHKT 87% » B &K
= EL(NSBSHT) » H 2 S8 BB 955858 (NSBSHT)&HZ 1l 1m » BEFETHER th & 2 T+
VRS RAZ L LB (& 3) - Bl Odd 18% (5% 4) -

3. LLAICc 3818 H AL EE SR (Hypothymis azurea) 3] F{ERE A Logistic regression £ 2B B0y
i3t ~ SE R H s e 5 51
Table 3. Results of logistic regression analysis for the black-naped monarch (Hypothymis azurea) nesting

success models best supported by AICc

Models Variables Coefficients SE Chi-square P
Nest inaccessibility Intercept -1.40 0.62 - 515 0.023
DSEDG 0.63 0.29 4.77 0.029
Plant size Intercept -1.34 0.63 4.49 0.034
NSBSHT 0.16 0.08 4.12 0.043

% 4. HBRESB(Hypothymis azurea)BTER ) 815 it B B B RN YAICe < 2)rf » B
W5 B L (Odds ratio) Bl H: 95%1E §8 & [ (Confidence Interval, CI)

Table 4. Odds ratios and 95% confidence intervals (CI) for the nest-site variables of the black-naped
monarch (Hypothymis azurea) with the best nesting success models supported by AICc

Models Variables Odds ratio Cl

Nest inaccessibility DSEDG 1.872 1.066 - 3.286
Plant size NSBSHT 1.179 1.006 - 1.383
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R LAY AT B P AR =X B B A M R, »
R RE R BETE S E AR PR AR B 27T BB IR
BB ES BB R R ERE - 2
FEE oY 7 B L PR B A% Y EE A (DSEDG) K
HEIRE(NSBSHT) » H 2 854 B fE 75 955
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kR B 83 TR A e 8 1k AE & B #AT
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BB F1(Ricklefs 1969; Martin 1993) o #E5f 87
MR R B R B AR AR R R I ST S AR
s TETOR R S A RS IR A L [F] A IR
AT &BEREESWNEYE N KB
HiRFIE o & R IA R FI R RES » STEST iR
B S AR B R BB KRR SR BRI » 2
JRIFHII AT 3% L V) A S ELR B e 1 FORA Feth
HIRBHAE K °

BHMESTER B PEEH(<1,600m)
LENE B 1977, BRZE 2003) » HEFE
st AR - (B R BEIZSEE R FAEERL ~ K
EHk M -BIMREARSESRREES
1991) » [E]F A i _Lf& B T g # ol & Bi(Coates
et al. 2006) - 5 H B IE M AE LR T > H
R KB A 5 B % (Goodale and
Kotagama 2005; Coates ef al. 2006) - B EESR
REEME ZBORER » HARHHRZ (55
Bl » B ES A BT8R (Coates et al. 2006) °
SCTEEAR] H 38 % (mobbing) BB (harassing) £
i 7T BE Bk 2 B B B 8H B K @ (Coates et al.
2006) - BHRMN S » BALBEBAEE BB
L HALE BRI BEMAEEL ERAEHNY

75 R AR AOTTRER M B S
YRR AR > HEEERRIR BRI S A 1E
15 4 LL_E(Coates et al. 2006; VanderWerf 2008) »
EFFHRISE R S FNRE - REESNE
g o TE — A 77 B (fitness) 1 KR Lt
BRAK -

SR Rk PO 48 e S 7S T A R B 3
B o HE R A R AR LU S FEARE A IEAT ~
BRIRRMI TS RIEYR T » KA EEEB R 5
TEBCEEBH SR B B R B AR M b > (SR AN
EEFRERA o B(2007)E FRET A 72 AH ]
o5 ] P9 8 o L R S TR LI KRR A > SRR
R RBEEamEE - B - WL R IE S
F > H LUKBHIE (Boiga kraepelini) ~ & 18R
W& (Macaca cyclopsis) ~ [B\BEE [&(Accipiter tri-
virgatus) i ¥t 88 (Dendrocitta formosae) Bz 15 §E
TV EEE S & b bRt T RE
TEMERBENREXE - BEBHUER
Bk T M B > B BT REIE N % LU T IS
Bl 7 =E B e 2 R e PLAE R - e AR
I (Ptvas mucosus) ~ 7R VAR (Oligodon for-
mosanus) . KLBE Y (Dinodon rufozonatum) » Vg
LM By ' B B (Herpestes urva) ~ H & L
(Paguma larvara) s 72T 5 & B A H FLAY st
HRE - SRR RBIER N EHE
FER ML ERE Rz — « It X
B E R RN ER SRR — R EE@m R
HEHA KR Callosciurus erythraeus) (Martin 1993;
Sieving and Wilson 1998) » & SR 7ET/F 32 4t
BEE TR > HIRBE (200 2 %
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AT REHE fm(Filliater ef al. 1994; Debinski and
Holt 2000) = 7 LARH 9% 8 B § A2 R 1 B R
HIRHSERERE - FrRI RS BB AR H LAY
BIERETE » REER] B HiGE) - BERHIHE
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BHEAE - BN 2 R RAR H A B R M i BR )
B RS B At 57 oK [ A 47 1 (trade-off) » A% 5L
REBHNERETRBBRVER - B4 BE
R UIRE RS E e EiESHf
# 8 B 4 B 1Y BH 8% S K (Schieck and Hannon
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FE 3 B B SR I ) S R B R A AT
R Z— -

SR » 7 [F) AR HY 2K BiUHHE Al R st s 4 22
T BHREARSERHE BT B
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R EE S HRE R 5 R RMFTEEE » tE XK
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Bt o b e R ERAYER o3 B B 5 I A I 38 ik A
2 o A AR AR R T R B AR o 5
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FEBER DB AR BE B AL - BB KRR RS
Sy RN O Y=l W= N D)
B BEREMESEHBNERZEZ— -
i - B FCE R A REAE R TR E 2R E
HOTHT Y R BRURR S AN B b @ 2R 450N - T BE 3t
T 3 TEL 50 B v B R R R L - BB R
A PLAE R e R > AR R
5iE B Th 28 (Nilsson 1984; Schieck and Hannon
1993; Wilson and Cooper 1998; Schmidt 1999;
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BB SR bR B AR
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MR EENERR S > AETERMEYIE
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BEE(I Y EE =3.32m, SD =1.64m) » DI H
HERB R EEERI B TR E =
8.25m, SD =4.87m ; # KR B H E T
BE =5.77m, SD = 2.99m)fi = (ft#F) » £ H
AR B ER TG - BORERIERE
F 0 Mt TH] T 25 5 3 5230 T R A A R s

SRR RS SRS - BH
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HIVEAE B B IR A R Ay 221 - HET TS
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1980; Martin 1993)
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117 /8 I8 e 555 5K A= = 17 L (fitness) T R AL
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A B Z A S AR A R A A B R B R R
L& (Coates et al. 2006) » S TEHATER B £ 4%
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AEIRERSER T - SRR
BB > B0t TR AR R L EE R T T R
RET WY FE T SRRE -
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Appendix. Measurements (mean + SD; median and ranges in parentheses) of nest-site characters for
succeeded nests and depredated nests of the black-naped monarch (Hypothymis azurea) in Yunlin County,
Taiwan, 2007-2008

Nest-site variables Succeed nests (n = 22) Depredated nests (n =27)
Plant heights (m) 8.25+4.87(7,1.4-20) 577+2.99(6,1.3-12)
DBH (cm) 16.13 + 17 (8.76, 1.8 -77.39) 10.71 +£ 9.36 (8.28, 0.8 - 42.68)

Canopy covers (%) 79.39 +£ 6.29 (80.6, 67.08 - 90.48)  76.75+ 9.78 (79.04, 56.68 - 92.3)
Diameters of support branches (mm)

Thickest twigs 7.68 +2.39 (6.83, 4.2 -12.15) 6.97 + 2.06 (6.95, 3.05 - 10.6)

Thinner twigs 4.61 +1.57 (4.15,2.45 - 8.25) 421+1.71 (3.65,1.95 - 8.85)
Means 6.14+1.78 (5.54, 3.55 - 8.25) 5.59+1.63(5.78,2.9 - 8.88)
Distances from stem (m) 1.62+£1.25(1.5,0-5.4) 1.17£1.05(1,0-4.5)
Nest heights (m) 423+£2.52(43,09-12) 332+£1.64(3.4,1-6.8)
Distances of nest from foliage edge (m) T 235%132 2.1,0.6-5.2) 1.55+0.99(1.5,0.2 -4.5)
Distances to nearest road (m) 145.25 £270.12 (17.5, 0 - 900) 217.91 £ 612.77 (5.3, 1.5 - 2600)
Distances to nearest building (m) 290.75 + 380.97 (90, 3 - 1500) 692.15 + 1287.82 (250, 10 - 5000)

Distances to nearest road (m) 89.16 = 89.96 (65, 0 - 280) 116.31 £ 112.81 (65, 0 - 420)




