5540 B 1) *E &~ 2 Eild Vol.40,No. 1
2020 4F 1 A ACTA ECOLOGICA SINICA Jan.,2020

DOI: 10.5846/stxb201812062673

L RMERE, EAH, K, BREEE, U7 &M AR X AU LT R 5 Sk v B BEAH k. AR 22441, 2020,40( 1) £ 70-76.
Zhang L, Zhang H W, Wang J, Zhang L, Cheng Y T, Wan D M. Nest site selection and breeding success of Daurian redstart Phoenicurus auroreus in

northeast China.Acta Ecologica Sinica,2020,40(1) :70-76.

7R b 3 X b 2T FE 08 SR 41F 8 13 e B B A 3

% JIREBRE, £ 48,k m, BRI, FAMS

J‘I?ﬁ?ﬂfuﬂﬁéﬁ ALTA YRR SRR E RS, K 110036

WE UL R ( Phoenicurus auroreus ) J&—F 3R IZ M/NUAETE H 528, FZ M FRWARILES, R W ALE AR &2 i
G, TR EARAL AR Aerh BV R AL A R EE MW E RS, HIRGT I B0 SUhE BB A5 R 2 4R B L
LIRS S AL R A EE S, F 2017 4F 4—7 A ET TN E R R AR X R RSG5, L MIber s AR
Bi44 A~ Hoh 29 BEBATLTY, 15 SLEGRM, JLLT R B T A RRAE 25 O rE R A ROR IH A b, SLhE S 800 ks
ATt L H . B R T (27.738% ) AT (14.195% ) DG T (12.145%) N R THEH T (10.440% ) (224 1§ (9.266% )
%ﬂﬁ%&‘m"—w187%)%%@@1#1%@ BB EE RN T, RAZITB RN 0 AT BT 5 R MR S HUR I, D)
B DR R E BN T RIBEL(P=0.047) , IR TR IR (P=0.043) . 27 ERIT 0P, 4 - 07 35 8 X 20H
ﬁiiﬂ%zmﬁﬁ%*%uﬂ(z:z 883, P=0.009) , AMAYRUL, LT NG (i 2 S A TIRB R AR B = M, (AN 31 H R
RER GRS E B NN iUE N = iR iy EUEEWEE%%DE#CE’JE@J_ﬁif B SR TG HE L T B T AR B AR /K S AN R R 36 g i, AT
P BHH IR
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Nest site selection and breeding success of Daurian redstart Phoenicurus auroreus

in northeast China

ZHANG Lei, ZHANG Haiwang, WANG Juan, ZHANG Li, CHENG Yating, WAN Dongmei "
Key Laboratory of Animal Resource and Epidemic Disease Prevention, Department of Life Sciences, Liaoning University, Shenyang 110036, China

Abstract; Daurian redstart Phoenicurus auroreus is a secondary hole-nesting bird distributed widely in temperate Asia. The
aim of this study is to identify critical features of nest site selection that affect reproductive success of the bird. All 44 nests
(29 succeeded and 15 failed) were built in gaps of stone wall, cavities of hollow brick wall and ropey electricity meter
boxes. The main factors that affect nest site selection were nest entrance factors (21.738% ) , spatial location factors ( 14.
195%) , sunshine factors (12.145% ) , human disturbance (10.440% ), nest security (9.266% ), and nest concealment
(7.187% ). Binary logistic regression results showed that succeed breeding nests were nearer to the roof (P=0.043) and
had smaller entrance ( P =0.047) than the failed nests. Multiple linear regression analysis showed that nest coverage
significantly positively related with reproductive success (t=2.883, P=0.009). These findings demonstrate that Daurian
redstart prefers to build their nests around villages, where strong disturbance also exist. Small entrance, sheltered above and
short distance to the roof-top are relatively adaptive nest-site choice, which may play important roles in the breeding success

of Daurian redstart.
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B3 24 SRR PRI T2 B R i 43 BT 55 8 BT Ak %) £E 2 TR AR S S B VR A 18 78 S 2R R AR
BT AR RE R SRR — R S RE R 1 2 B R T R (IR RLE A 6
SRR S SRR B TR 2 0 5 B AR R SR T e A RN s
TR 0 A (0 BT L IR RERE SR SIS AT DR — 25 R S 2 (R R R SR AR

M SN RPN E SRR E i S B RIRS TELLE SN 55 ( Lanius
isabellinus ) BN 0 3 8 T U0 AL, B0 i F L0005 I I A 2 A e B R UK S RE 48 SR R A (i AR 4
Bourgeois 55 & SLELIA B w5 P RE B B sy ) Ml TP IR BE ( Puffinus yelkouan ) BP9 R SEXMER I (0 # K 8L, BA
B e BB I S T R N B X R B R S B AR 3h L AN A TR 5 L
PR A B | H R i A 0O (E RS S 2RI T AT 58 R R A, LA B AR SO AR
WM ( Hirundo rustica) 55 55T NIEEEFUM L 7] g2 H L% A A BY 2528 Y s st

ALLT B 08 ( Phoenicurus auroreus ) SR J& T 481 H ( Passeriformes ) 38} ( Turdidae ) , 75 & [ 55 5 9 | 74 56 X 5
WEAh B AR I T X R AR S A Y HATC T AL LD R S M T O B R A
AR S5 TR PR 5T, Sk e T A X SERE 2R A B ] A iR O R AT R 9T . JLLLRRIAE R
BAYAPE N RN H SRR ST T Al 1 DR AR R 3 10 R 1) A R T, SO MRS R AR ORAIE 1 SR B
B ARSCHEXT 14 VAR L LD R O SRR AT IR A TS, B AR AR B AL 2L R SRR PR R 3R
PRV ) B AE B 0 S ], AL £L RS R 5% ﬁ%?F%ﬁEgé’J?@%’ﬁ‘ﬂ

1 MRS F®

L1 WF5Es KRt sl

IL AT [ 22 % AR PR DX 7L 77 4 R B T FE TR N A SR LU X, b BRA AR 122°5324"—123°03
30"E,39°54'00"—40°03'00"N , M4k A 200—600m , % b X i 11f6 5 VA , AT S0 %) 37 1 M 2 XU e s, DU 2
TR, AR % S BN R A vh | AR R K B 900mm , AFSF35 SRR 8.7°C, AR 181.9d, i?ﬂﬁEijJ%*ﬁ
WA IR EMESIY 5 49 31 H 91 #1401 B, Hop 528 16 H 56 B 204 A, S H WA K&
( Cyanopica cyanus) 5% B 56 1 5% ( Hypsipetes amaurotis ) , A6 Z1 )& 0% ( Phoenicurus auroreus) | 4% 4, 111 4£ (Parus
varius) KIIE (Parus major) 55, DA DX A FHAE TR , 8 B 56 25 , IR AR A A v 20 A, AL 21 R 008 1) 48 o 1Y)
hE b,
1.2 BB Rk S I

T 2017 4F 4 J FAIVIG  ZERFSEH R AR FE R S8 R AL L RS HR A AR R LA R 08 81 )5 e S5
A A0 BE SR SRS R A TS5, 25 B RN SN I DU EA TR, 1055 0% 5 DS A Ll R A L R
FHSAL IR L A 14 ARSI T 4045 . (1) SN RL . A ehs i34 5 (2) s (m) - B
B A RO £ 5 (3) SETFRABE (%) < SLKF-J7 1a) BB RS R HAS T (4) SERTAYEE RS (m) - §E H ol
5T A i o 2T 25 i D A4 S, A RO 5 (5) Sri (©) < RIIERG 7 1) 2 0° ARSI B 7 1) FHAH 221 E 4

R ETHEA T 5 (6) SEEH B AURE RS (m) IS RO & (7) SEEEBET T (D7 17]) BEES . Fl A RO 4, AT P e ) 31

SRR Y A AT 7 D I S 2 SR P B T T2 S EE S 5 (8) B iR K B2 (m) « JHAE UM 5 (9)
HOR RS (m) R ; (10) HHTE (m®) A EA Tem® J74% 133 B AUHRIN G5 (11) SE 03] 51
T B B RS (m) A RO &5 (12) Sa] WL RE 565 B 8L 3m DA SLAMHEIN SR XE S B2, 43 A ufe v
Gy 3AGER (13) LW (%) SRR, B ST; (14) B BRI (h) B R BEOE BB ] 4R
P E 47 H BRI EETTHE
1.3 sk

FIHGETH A SPSS(version 19. 0) X AR BHE TSI 500, B Ex 45 1528wk AT Z pnifEfbAb 3
FI FHERAFEA Kolmogorov-Smirnov T A 052 B R IES A0 . XTEIER 14 AN RS F T #4720 08T, 3K
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R EWS R EZ R R -, PR B D S5 B R SR A AT 00 B A5 [0 U5 43 BT ( Binary Logistic
Regression) , $R B IR 5 R MEE LR R F 9225, RIEINAE A5 0%k b Al AR B %, &
J5 R FH £ e M B350 H71 ( Multiple linear regression) , $% 21| 52 Wi JL 2T R 08 ZE58 il R ) EE A &K

2 HIRER

2.1 HhEAR

AL AL NG 7SR EL 44 A~ AR AIILAT 3 435 2 A 5 5 28 H(63.6% ) (&5 kI L 12
H(27.3%) MHERFAL 4 5(9.1%) .
2.2 HEHEEREM AL T

XF 44 A FEHEMAG P PTA 14 A SAEFRESEAT 3805 007, FREE R T 1 AR 6 A4, Rt srik 3k 2|
T4.971% (K 1), RRE iR 14 D EhES B 285 B 306 A B iU VR S Jb 21 R 08 S0k e £ 1Y 3= B oy i3
30T (R 2) .

®1 TIEBEINEFNERS LSS

Table 1 A description of nest-site features for Daurian redstarts

WS BN A (. pos BTk E % Rt mimkR/ %

Component Parameter Eigenvalues Name of factor Rat'iu o,f 'Acc.umula'tive'
contribution ratio of contribution

1 B 5% K5 Maximum nest entrance height/cm 3.043 HOKT 21.738 21.738
B M5 K 5% BF Maximum nest entrance width/cm
H O FH Area of entrance/cm?

2 HhEJH Type of nest-site 1.987 Hias [l & N T 14.195 35.933
HERTH M B Distance to roof/m

3 117 Direction of nest/(°) 1.700 eI 12.145 48.078
FRERF K Sunshine duration/h

4 #H I T#5 2 Distance to gate/m 1.462 NATHHEF 10.440 58.518
A% #E 2 Distance to path/m

s ROERTLNER 1.297 TR T 9.266 67.784
Distance from entrance to nest center/cm

6 Hi0] ULEE Nest visibility by observer 1.006 i R 7.187 74.971

7368 Coverage of nest/%

S R TTER AR 27.738%  Horb BE AR SR B ORE BEBE R ORI 3 TR AR A G R A
XIS Y T PR ER G 2T R 0 S R s e, DRRs oA 44 S SO 5 A E A R ST R R
14.195% , Horb B4k 2R W TR 8 30K T J0UH s 1) R G 2 88080 s, S e 1 AL 2102 08 %o B8 pd) = ) o 8 ) e 2 o
HoE SO BLas [y 8 75 5 = A R STER SN 12.145% , FLrh s m AHOC R B B, 43 551 Ay S ) A1 iR
I, St 1 U 2L A8 SLhE e X IR A 55K, 4 HoE SO G IR PR 7 55 DU 32 00 i TTRR AR 10.440% , H:
PR TTEE B R IR B PR B A OC 2R B X PRI A S e 1 A TR AL LT R A0 SLhE e £ e, PRt
TE SN TR 55 HA F RS DTHR A 9.266% , 5 11 HE 5 iy s i B B A OC R B, Rk 7 A28 1
HAbAH B RE R P O pOXES B AR T LR 08 L0 22t BRI E e A R 75 3575 o3 Tk
R T187% b B 5 3 HERT UL IR bR AR OC 2R 8RR, 81 b 7w B A AT DL EE AR T b Ln R A B
Xof Ji) L St 2% A AR R, DR HE s SO Bl IR 1
2.3 mdbLl RS B 5 A bR R

B ARy 44 b 20 BN (20— HAES M ®) | 15 SRR, BrSHmk 3, W%
A 55 B R W B S hE S Al 08 B A 1919 ( Binary Logistic Regression) #4753, 258 L3k 4, £ 3
SR S A AR TN 3R 69.0% o e rb SR To0 % 1 2 R 11 o5 Ky JBE R 3] dd 2 /KO, 1) B
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AL (HBAT IR B K, SR 0 B T A0 B B A 25/ T R I ((0.9100£0.3641) movs (1.4845%
0.3199) m;P=0.047) ; §5 F IR K HE B /N TR ((0.0530£0.0067) m vs (0.0556+0.0080) m;P= 0.043) .

F2 GOEGENEEFRREEEFE S ER

Table 2 Rotated component matrix for nest-site selection factor

FHIE [ Eigenvector

754 Variable

1 2 3 4 5 6
HLEZETY Type of nest-site 0.083 0.916 0.142 0.027 -0.118 0.081
HLNERS Nest height to ground 0.233 0.11 -0.334 0.233 -0.463 -0.232
HLIF [ B Nest openness/% 0.289 0.478 0.436 -0.292 -0.098 0.360
Hi 5 55 Coverage of nest/% 0.248 0.063 -0.103 0.094 0.064 0.778
HA[ ILJE Nest visibility by observer 0.482 -0.218 0.127 -0.118 -0.058 -0.636
H B4 Sunshine duration/h -0.075 0.142 0.775 0.154 0.002 -0.075
£ D £ I i
istaﬁ%ijmlqe?zrﬁii to nest center/cm 0-114 0.022 ~0.039 0.128 0866 0.021
H T EFH Area of entrance/cm? 0.909 0.148 -0.099 -0.059 -0.115 0.043
B0 5K 5% B Maximum nest entrance width/cem 0.598 0.447 -0.204 0.037 -0.139 0.110
B H K Maximum nest entrance height/cm 0.846 -0.016 -0.04 0.064 0.274 0.039
BRI THE S Distance to gate/m -0.012 0.088 0.064 0.888 0.26 -0.008
HLPE TR A 25 Distance to roof/m 0.064 0.911 -0.126 -0.026 0.16 0.052
P 2 Distance to path/m 0.022 -0.194 0.013 0.709 -0.38 0.307
£L17] Direction of nest/(°) -0.107 -0.137 0.809 -0.053 0.041 -0.111
x3 LOAREBEESH
Table 3 Breeding parameters of Phoenicurus auroreus
ISR FEA RKIE R/ME FEE i 22
Breed parameter No. Max Min Mean SD
F UL Clutch size 44 8 3 6 0.96
H4fE%L Number of nestling 44 7 0 3 2.28
A 4L Number of fledglings 44 7 0 3 2.52
L I % Hatching success 44 1 0 0.55 0.36
FHH IR Breeding success 29 1 0 0.72 0.24

x4 FERAZTEEHFEDASTZMILIEBEERINSETHEILER

Table 4 Factors affecting breeding success of Phoenicurus auroreus, analyzed with Binary Logistic Regression

Z 4 Parameters ’Eﬁﬂﬁ%}ﬂz@l@% B S.E. Wald {E df Sig.
Steps of removed
NSy Coverage of nest/ % 1 1.356 1.724 0.001 1 0.999
HLFF R BE Nest openness/ % 2 -0.022 1.568 0.001 1 0.989
HLn] WLJE Nest visibility by observer 3 0.112 1.619 0.005 1 0.945
H A Area of entrance/cm? 4 -0.767 2.503 0.094 1 0.759
HETHE B Distance to gate/m 5 0.426 0.737 0.334 1 0.563
H BRA} K Sunshine duration/h 6 -0.936 1.317 0.505 1 0.477
HLNEES Nest height to ground 7 -2.059 2.283 0.813 1 0.367
I} B Distance to path/m 8 -2.274 2.298 0.979 1 0.322
% FULAL LRI 9 2.431 2.010 1.462 1 0.227
Distance from entrance to nest center/cm
HAEZET Type of nest-site 10 —-3.445 3.780 0.831 1 0.362
ﬁﬂfikﬁf}f . 11 5.560 5.572 0.996 1 0.318
Maximum nest entrance width/cm
SLPETRAYEE R Distance to roof/m 1.445 0.727 3.950 1 0.047
H514] Direction of nest/(°) 1.094 0.624 3.077 1 0.079
ﬁiljf'ij(.%ﬁf . 1.493 0.739 4.084 1 0.043 *
Maximum nest entrance height/cm
‘H 1 Constant -1.002 0.536 3.492 1 0.062

B [T R % S.E. ARiEIR Standard error;df; F FHE Degree freedom;Sig. : i3 7% Significance; * : P<0.05, 2% 5% W3
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Bt
%

Eild 40 %

2.4 SUHERRAEXTAC LT R A5 BEAE W) F 0

XT 29 B ECFH 1T 500 &S BB RRIE S B a3k AT 22 S0Pk 1915 3 A ( Multiple linear regression) , Hi
5 TLIE L7 S B AR IR R K (Fp =8.311, P=0.009) , B8 i D 56 5 0 i 25 1F
ARG 5 oA g1k PR 70 BB i AR A 3 50

x5 FRAZTEEMPASRSTEMILIEBEERIN RN ENEE

Table 5 Factors affecting on reproductive success of Phoenicurus auroreus analysed with Multiple linear regression

B Parameters B S.E. T K56 T-Test e Sig.
HH1E2ET Type of nest-site -0.128 0.032 -0.669 0.511
1L Nest height to ground/m -0.158 0.148 -0.826 0.419
HFF I Nest openness/% -0.128 0.042 -0.668 0.512
BRI GHE 2 Distance to roof/m 0.308 0.053 1.636 0.118
H4[A Direction of nest/(°) -0.112 0.058 -0.578 0.57
HiH AR Distance to path/m -0.041 0.074 -0.214 0.833
BRI TAYBEES Distance to gate/m 0.083 0.054 0.433 0.670
SO K B Maximum nest entrance height/cm 0.062 0.064 0.313 0.757
B K5E% Maximum nest entrance width/cm 0.048 0.111 0.249 0.806
HLOHF Area of entrance/cm? 0.187 0.061 0.978 0.340
% HEER T ORI 0.053 0.193 0.275 0.786
Distance from entrance to nest center/cm

HN] WLJE Nest visibility by observer 0.038 0.052 0.197 0.846

H F8AF4 Sunshine duration/h 0.019 0.077 -0.099 0.922
H 76 Coverage of nest/% 0.017 0.037 2.883 0.009 **
# & Constant 0.022 0.389 0.057 0.956

B )7 35 Coverage of nest( %) #EARRHY; = . P<0.01

3 e

3.1 duzr)ehs kR

FAR & ME N ARLT RS 2 ve P 2 A a sk AR 3 5200 MR AR T 28 T LUK HES N
SERR B4R T NS R IR R R B R 2 DA Bl s oG o SRR AR, FLIR AR £, b b aT R A
PEUE T 2F B AT AR SR TR UR M AE AT ST bR 10 R 45 A SR L O AR Y R R I, ikt R b 2T R A X 2
T Bl i — 20 N (9 25
3.2 HihkBEREMRZm P 2

F R AT A R o, SR SRS R E DGR TR A Bk v 5 v Ak S S e AL 21 R A B
HEEPE T, Ho B O B RFAE X U AT R 0 L Rk SRR B K, PROAE A /N R O RERERR 1 S E
HEANYT A BT AR N AR T R TR A BeAh, BEas el 4 R R b £ R A Sk
VPR AT B R 3l 24 A9 45 [l B R ARG 5 RSt 3 fih , b imisl b AR Bl WL &Y SRR s sl R I X
JeLr R OER AR, K 2 SRR ORI, i KA S S B 2R Rl ), b ar B s S5 bk ve R 1Y
PR 38 A S DR 1, B ) R RS R5 m B1 rPoOls B 5T 1 55 ] 70 F2 09 56 B Bl T (R e S vl 00 B8 R
Xt B AR S, () K B B OeE B AT FAEAR 22 & 28 SLhk e v o7 B, 35 R A2 3 Y 1 25 451
WMLr A5 MRREE ) SR IS 19 A T Yo B R R S S 5, Jbar RO S T 50, W 5 sy
1] B 6 R B AR, BT L RIS A S A A I A TE Bl ) ER R BB S, SEhk i it 52 vkt 7k
ZT RN SN e | SEh SR A AN O S A L 137 T, ST b G B R O RN 4 1 5 AR G e A R R Y
B0 B P 7 1 288 ek XU I A 2 A i D BRSSO PE T
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3.3 SR BEAH )G R ) Bk DN R

F5E 5 B, SR I SRR S VR /N S TR B B, AW v SRR SR WO IR 22 BT £, 1 aed A 1
VA2 I LIRS0 A7 I i HG S Bl 8 D SO AL 22 SCIN SRR I TR A B AL 28 2L 21 R Y
FOHN R I E A Y SN BL T RE S A R L G IR, DA TAT R A 0 XU T SR 1)
FEE OO , o e AR L 2E N AR KUK . 53 40 P AL 20 2 405 BRI AR v 7E 4 5 00y, MU SRS 8%
%, ELREROR 2, DL/ IN A B8 10 A R T L A PR R RE AR | AT R IR R A S A KR
3.4 S GO AR AL T

JeLr Ry AR A 5 30 05 5 B A S AE AR DG OC AR BB b Ty o8 R gy AR ) R R, I — S8
SHEN S AR SCRIF T 45 RARAT | 5 S S 7E i NS 10 DX SRS B 380 2ok 48 fom 555 1 o 88 1 om SR ARy B | AT 2
SRR AERY ) JLLL RS 2 R T A SRR b S BRI LR | T 0 S (A i A G
P, 53 50 RE S (Y R AT R 18, A5 SR A 3 3 v

25 L RTIA  ALZT R A0 fi 22 SR T PR SR v B S L, SR B SIS gl Ml B, R e, A K
D7 AT BE e g ELSE VRN AT IR R R/ BB TR Rl o R Y S ) B

Bt BT AT E R AR DO B N T AR SR AT B
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