4 R
.31 No.24

e B~
i

%£31% H24% Vol



% £ 75 %R

" (SHENGTAI XUEBAO)
immmeomes 31 E £ 248 2011F 12 R (FATF)
B X
AT H IR R BRAL N A 2 A BRE LS M0 S AT PR e XL HEF AN, % (7325)
NS T AN AR R R R AR T A PR S weeeemmmnereee e Foa,E O NBE,F (7343)
5 KT 5 2 G AR LB A AT AR evvvrreeensnnnrreee e, ik B F A NS & (7351)
AT ALK RAIBRS Wb By O RARD AR RALK -verevereeermeeneneens HoOMGHREE K OB % (7357)
HIEH X AR iETi%b#%%i"}]ﬁkﬁl\fﬁﬂ'@' VAR A ) eeeeenes eRA N %5 K, % (7370)
B BRI T AR AGIR L A AL T A GE AR e veeerneeremmeennnneenineennns HFREE A OB % E % (7379)
T db 4 b TR 3 R LA B x%&ﬁ-ﬁi%@i@éﬁf?ﬁ“ ---------------------- FTE, R fH R,%F (7388)
ATEBRBEEEORESRZARY SREST—— AR EBIR A ooeeerrens
....................................................................................... K%%,?%X,?&%ﬁ? %" (7397)

R B EE G AR RRBIG I S o B, Ew)R,E N, % (7408)
Bk LB R HE BRI FEG RGBT EBEIBRERRACH T eeerereereeeeeennnnens K OA,K OB (7418)
AT GIS 89 F i i RAIT AR A SHEAETEM coovreerrrrerneene WAF M B AL (7428)
BT 2R B AL T A AR e 51 %%,Eﬂﬁﬁi Z T — % (7441)
BRI R A B IR A eeeeeeeesnnnrnnrreeeeeee e e Sk F B (7450)
S T A 4 BOAR 5 B BB BRI B oo WORE R R RE, % (7458)
R T @ oA ARSI R 7 WA TR ARG o RGBT E B REXE (T464)
a2 ) - A D P PR PIPRPE A E, HEF (7471)
AP 4 ﬁ%k;;:%i*ﬁ%%@ﬁ%ﬁk INFFR,  ceeereeneeeiieeinens 7k, WANG Baode, ¥# £ 4 (7479)
FNEFRETAWEBIBEIIE F oo % u& FIANE,E E, 5% (7486)
AT RHEAET 5 E0D 0 RALR IR LA EIRI R B OR,GAM, A% (7492)
W 4RI 0 IR S B AR BRI A R B e KM, HEFE,F %, % (7500)
AR E R R ARG BT S AR AE v vererereee Efﬁ%ﬁ,?fd{f@,—% é’% (7511)
UV-B 2644 Wit st AR 4 i A K B A LG BHoh) cevvvneemmnnneernnnnnnens iﬁﬁg,ﬂ B EHD L (7516)
,]xg:;lcgij](u«}—):" FAAGEIE H TALFBAHUIL e R e E;rkﬂ E}%% & (7526)
FABERARIEE LT TR G R KRR FELE oo, I}LIHH WO BEE (7533)
2010 44 FEAR A E LD 3 HLBHI G Yoy oeereerenees EERE A LR E (7542)
ABRLF G A REFAIABE e 1%%9@,%’%#@,/\716% & (7551)
WAt E A B R JUFE F B AU L GG TG everererenrene -ﬁfﬂ&)ﬁﬁ )* . % (7564)
HAHAT FARE £ op Bt B 5 B BRI RS e KW, Ham, & % (7571)
Xﬂu{hﬁig@xi%ﬁ%?m/fsﬁh%ﬁﬂiiﬂm‘yﬁ S/ TE R /21 RELRREREE T ARA, BT E (7579)
I‘*%iﬁ%%tﬁﬁ AT AT IR RAGHFE wooveemererens B W% B R (7591)
Eit5ER
ag,rgjjgm,_14;’g;};};ﬁ?ﬁiX{ggj—mb&jij(%gﬁwu ..................................... %@F\,ﬂﬁ%,ffﬁ@%@ (7601)
T F R R HRAAAL S R 45 By B I B 1 R AR R e WS R,BRXE,E K (7609)
FUR R A ) S AP S AE B AT E M woeeerererereremremrei B R MEL, KRB E (7617)
HF?T.IEHEFE

/é}]u_i&aii‘?%i%&ﬁ#ﬁ@’i&ﬁ/\/\é%& ................................. AR R B SUE, % (7625)
%Lzhéﬂ ﬁaf"ﬁcz&;ﬂ ﬁaﬁ'ﬂa—{b/ﬁf i i;ﬁéﬁ%}uﬁ .............................. gﬁg— ﬁg’xlj Ejﬂ , %T’%E ’% (7632)
FREREHE
SCOPE-ZHONGYU 3R¥t#3x (2011) BIRILAL F 5 TTH LA B FRABURTA A I covverrrrreeeeeennnnes (7639)
<<i7krl-;}]3\>>3 5(31)\@2010@:‘:-5%}%& ;"I"‘J.V‘]'ﬁ—*‘ﬂﬁi %—‘ .................................... ( 1 )

HAFIEARSHECN 11-2031/Q * 1981 * m # 16 316 * zh * P * ¥70.00 * 1510 * 36 *2011-12

ECEE€EEEECEECEECEEECEEECEEE

HEEW . RREERZERIELZK TSR EFRNAS, WA DI RA B/ NEAR WA K 7R H (BRI AT R 2 U8 ok &%
Y, VREEREYIEMRIT IS B RO B Rk . Ze3d 2 TAR AR RIS TR B T R R e i BT, X R HL
7 PRIRIAUE R BRER A B FLE i O BEHCROK AR R AR A I B 25 R i L T B 45 MBS — A S T H

HEEME. FEEHE EFMW)E  E-mail. cites. chenjw@ 163. com



o531 B 24 W H N 2 Eie Vol.31,No. 24
2011 4E 12 A ACTA ECOLOGICA SINICA Dec. ,2011

RO YA NN BRVT L, AR I, MRS, N TSR S R A €5 10 2 1 B0 R 4 B L X T BT R W S . AR S AR 4, 2011,31 (24) ¢
7492-7499.

Li L, Wan D M, Liu H, Yin J X, Li Q J, Huo Y P. Nest site selection and reproductive success of Parus varius in man-made nest boxes. Acta Ecologica
Sinica,2011,31(24) :7492-7499.

ALERFHTRBLUENRMAIERE
B L3t B 5H AR Th R B 5 I

F R, ZAET N B R TR B
(G 72 ARV 50 S S RERIA T T AT 110036)

FEE 1114 (Parus varius ) S —FP 43 A DX HPEAS (/N BT 85 155 28 Rh oI /0, 78 v B R B AL S0 T T8 11
AR EE E L DRI R L 7 1 75 PR P R R L X, R 2 BR 5 o SRy T R SRR A 0 L A BT S R S A € 1L B
AT A SR BB T 1 1) E T, T 2009—2011 4F 3—7 A I TA MR B R % A R XGE o B i A T 8148, #F 47 4%
L0 AT A T SRAR 11 SR e LA RN [ 119 SR X6 24 €2 L 8 B D R s AR 9, WIS 3R I . 2% €8 L 48 2 e el S Ao 1
B FNEGH XL T AR 5 S b BRIR S 1 S48 H — e mis . BTAMLR I 24 St L4678 N T HA 20 b 15 ST
1,9 SLEFHII, XoF 2% €6 11 48 ) FH 09 BERERE T 32 43 40 BT R BT, BEAZ R ¥ (19, 826% ) (Fr KA+ (17.571% ) EAR K F
(13.11% ) JEHH T (11.587% ) \FR# T (10. 562% ) R Z8ni K F (7. 572% ) /&5 24 o I 48 6f N TSR AR e B S22 N
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JAR TR AR B K EATEEERT 1.5 m 35 A 45% —55% Z I K 20 m Z247  BE 8% 20 m DLAMSAL T4t FR SR 41
HHR A EN A BRI SE . BT 1L 28 RS IR D | A AR S REXTIX — 0 SR R R it R 2% |
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Nest site selection and reproductive success of Parus varius in man-made

nest boxes
LI Le, WAN Dongmei *, LIU He, YIN Jiangxia, LI Qijiu, HUO Yapeng
Department of Life Science, Liaoning University, Key Laboratory of Animal Resource and Epidemic Disease Prevention, Liaoning Province, Shenyang

110036, China

Abstract: Parus varius are small forest hole nest birds, whose distribution is extremely narrow and population quantity is
scarce. In China, they only exist in the southeastern mountains of Liaoning province and the southwest mountains of Jilin
province. In order to examine the influence of nest site selection on reproduction of Parus varius and identify the main
factors accounting for reproductive success of Parus varius, we set out man-made nest-boxes in Xianrendong National Nature
Reserve and observed nest box selection of Parus varius from March to July each year from 2009 to 2011. Results showed
that Parus varius prefer foraging and breeding in temperate mixed forests dominated by Pinus densiflora and Quercus
mongolica. In fifteen of the total 24 nests, Parus varius successfully reproduced. Parus varius showed great selectivity in

nest-box choice. The main factors that influenced nest box selection were the nest site (19.826% ), trees (17.571% ) ,
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shrubs (13.11% ), illumination (11.587% ), hidden factors (10.562% ), and edge effect (7.572% ). Several factors,
including the distance from a water source, the distance from a road, average height of trees, average height of shrubs, and
vegetation type, differed significantly based on whether the boxes were used by birds or not. Compared with the nest-box
sites where the birds failed at breeding, those that contained successfully breeding-birds were a little farther from the road,
on higher slopes, and had higher trees and lower coverage of shrubs. Anthropogenic disturbances and natural prey were the
main factors accounting for reproductive failure of Parus varius. Results from this study suggest that the optimal breeding
nest site for Parus varius include the following characteristics; they are south-facing, located = 2m above the ground,
located in areas dominated by tall trees or shrubs with an average height = 1.5 m and an average cover between 45% and
55% , located within 20 m of water and at least 20 m from any road, and locate at the edge of mixed forest. Results from
this study provide information on Parus varius nesting behavior and its preferred habitat, both critical to ensuring the

successful conservation of this bird.

Key Words: Parus varius ;nest site selection ;man-made nest box ; principal component analysis

i Sk PSR 9 5 LA K B Bl DX 0 AE 25 R 7R S R e e Sk R b VR T A A T 4B 7R 5
Rk B FHEMFERE M E SRR SRR 3 B AR R E B, ARKE R 2 TR, K S
A B PR 118 5 i o 380 B AP A 1 DA T i vy 50 I ) 38, SRNE R 4% 2 15 S A R Al AR b P i i) —Fh 558 5 B
TR SR SRR 1 o ek ] B I 1 20 A S TR R e R R Sh S R VE A BT DA 28 4
HEBERERIFIY B R X, A X S 2 AR PR IS, T ARG SR AT 5 8 A T SR (W B, T B
TR R,

SR T DI 5 | R BAH 5 2 T BRI 2 AU AR A B U R A S S TP A AR R Tz,
R I HMIFIE I B3 o R SR SRR T S 28 AR S 2 RS iR T 20 4 20 ARARA M 22 S E AR T 20
2 40 4R48, AL FBI 2D 65 Bl 515 BBFFE AT 1 8446, N T ERARTE S EMEghas A0 st ik £
L PEE PR T K R rh R BAR A Jerome %5 X} 4K FE e ( Progne subis) . Z KR4 ( Passer
domesticus) EIMAT G (Sturnus vulgaris ) W EFE R FHIEAT 087, J B AR 5 I 35 M2 ) 1 b 55 D S8 FlL R JRR
FEXTERERIFIA . Hugh BF5E T 5 AN FIAETE H 28060 N T 8L46 M 3E 8%, R WR A 1D ) B A2 R AR 20 AR
i, 53 N E B (Troglodytes aedon ) B 5 o 18 5 WA bR 50 25 42 9 K A 30 m 30 [ 19 0 A7 30 B8, XU A4 38
( Tachycineta bicolor) Ve HAT B EEE | Charles L% W 8 B AR ( Protonotaria citrea ) B S PR AT
W5, 45 R, 5T /KRB RS | — b R BH S SAR A s TR 52 e SEA B BB T Cezary AL T
H WSS ( Ficedula albicollis) SLAR A B SR B B A 5%, R LB S B0A 22 5, B2 B AR S 2 R
#511%, KEES FIH A TIAGHIFT K IIFE (Parus major ) PEAK RIS SNIC X 1956 7 , F& W MR Re 2 AR TR] 52 0 K 1L
FEUEAMEC S AT A . B KT T 20052006 A G B EE N TOHLAR, BRI T R AR MRORE R AR G F JE L B9
( Ficedula zanthopygia) BHHIFENR | & BLUR A MR RE AL 1 B A0 55 208 77 AR AR K B2 ), BESR AR JEARFE 2L
B BE AR IR S 2 1 JE RS B S8 DL ARSI T 5 ) 1 R B e 1 AR B 7E R
[ ) S5 28 A AE B 0 25 5

AL (Parus varius ) 52— T3 A X2 /N B ZR AR 85 55 28 MRl A /0 78 v [ Bt A
ST IL T A W AR T LU DRI &R 1L 1 Y 75 bR P R L X, S B 5 E T AR A (0 1L A T oY 2
S PN TSRAR TR HLA G o MRk R TR ASHRIE  EESE 0 FREIN7E 2t A8 Bt AR S | A )
REEJFITF R T — L5 " g 5 A5 2% €0 1L 48 1) B0 2 R AR I SR N 12 36 B B9 R 4 1
BRI FZRH Y Ol TR SR R 24 €0 11128 SR 14 R M), Rt R e 2 €0 11 2 A I R A L bk
D7 F R, T 2009—2011 4F 3—7 A 2@l i Z5E 0, 7210 AR B 5% A R PR B AT 8
R L4 1 SRR PR T T IR A TS, A R AR Ak €0 LB X — I A A L 0% B R R AP B A
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1 HRMXEHRFE
1.1 ff5EHIX

I T AR E R SRR DX AN T3 7R 2 5 G vl T 58 9 A AL L X R 0 it , 05 -1, b 3 Al
Fr M A4S 122°5324"—123°03"30", 645 39°54'00" — 40°03'00” , #E4K 200 — 600 m, AL AIFL 3 574, 7 hm? , Hirh
U XTI AR 789. 7 hm® , J& 47 X P4 i A AR Bk DR A7 S SE B I DX S8, 22 X 876.2 hm® , SE 80 X THT AR 1917. 8 hm,
P4 X B A IR 2 WU X, AR X RO G o et K A X R P A S R e R R
SRAFANAR ARSI XA A SR DO 20 vk 1 5% B T G SR A R ) DA % 1 255 [ R RN T AR B AR sh g, 4
P XA H R A K AR AA—RR AR T AR D 75, RIRIRPAMRIR 234, 1 hm® PR JAT ol I 20, 5
T2 W EE T G I, 2 AR F N, A2 N TEALR, DU, WA 22 JE IR AR v, 2 — i i
PEMEAAER S, ARG A U8 8 2, J6A 4 A 108 Bl 399 J& 831 A, Horp KA H 192
Pl AR HE 4 639 Ff, B BRI Y 140 B, ELESHH Y 67 Fh, Mu KM Y 66 Fh, T EWFP A A ( Pinus
densiflora) 5Bk ( Quercus mongolica) \ZIK5 ( Pinus koraiensis ) MMMk ( Juglans m andshurica ) 46 R (
Fraxinus rhynchophylla) %)
1.2 MRk

2009 43 H—2011 47 A, BitE0F 5T B+ 270 A 148 20 A T 844 (2009 4= 50 4~,2010 4F 80
AN 2011 4170 4S) LRSI 104 EAER ST MK 15 em x 15 em 5 27 em (5 BE) x20 em (RifEE) | [RIE 8
B2 3.5 em , 3a 8], 7ERFSE LA 51 B e 11148 24 8§ SRS B USRS de  BU10 m x 10 m WAL
J5 KRR HR B A SRR AE A T R A U, PR SRR BRI R AL E 2 1 NI R N TSRS X BRRE Ty, A
TiH 3L 21 ASAESEF A, (1) ERER (0) P B HE; (2) BERE (m) AKTHE; (3) £ MR
(em)  BATEHEA MO BRI ; (4) SHEE MR (m) BRI (5) £ 005w (°) . AP AN, DL
IEAE T 1R 00 s ARt 5 1) 5 (6) 338 (°) < FHZ BA 5 5 (7) By (©) S #4045, UIEAL 018 0° 54K
RS A7 1w 5 (8) BE /K UEEE BS (m) 5 (9) FEBEEE B (m) - B0 >0. 5 m, &H A AATE /NS EIMFE N 5 (10) ToA
TP BORE DT N IAR >4 em BB ARFPS; (11) FeARECE . BIRE 7 IAE >4 em IOREARECRE ; (12) FRoR 35
(%) AGHAE ; (13) FEAMIEE (em) : BIRETT W4 >4 em BITRACSERIAE ; (14) TEARBKEFE (m) 5 (15) FF A
SRR (m) 5 (16) FEARPNI . FE T R EES30 em MREARFIIS; (17) BERTEE (% ) AGTHE; (18) HEARR K
FE(m) 5 (19) HEARFIE B (m) ; (20) FE B AL AR LA TR AR PRI 43 SRy REl AR b ARRI B BRSSPk =
2V BUESI B 1.2 35 (21) A . SLTTERREARRIE
1.3 kb

RIS SPSS (version 17.0) HATEHE ST 5 43 HT , X 44 € 11 48 HEREBEREAE T R FH 32 o0 B i
o RS R R A BN REEAR ) Kolmogorov-Smirnov T-K6 36 5 i J& 5 1 E &0 M0 . BUEAT & 0k
IS ETHTIN 554 (P<0. 05) , TR 2% €11 28 SRR RE J7 5 % BEARE 5 B8 20 A7 ST RE AR TR 56, D) FE AR TR A
7 L) AR S R 5 A e 2 S AR, A ATTRE =2 ) 22 57 ) S 35 KT R R A (1 L 28 SR E BERR Y B R
W Z 01 L8 ZEHE T 1 AR Ty 5 B R WORE O B A TR ST REAR TR 50, AN R 4L [ 1) R S
A 2 AR RE | AT T 22 0] 22 e Y W AKOT  FRAL S A 1L 48 B R R R R
2 GRE5HE
2.1 R

75270 NN T A, 116 A HLFEALT B ARFs AZARA AL A0 S5 41l 10 & TR S Ak Herp gl s 1 48
FIRBA 18 4, RN 15.52% , 31 D EAALT 20 s A T AT kb Hoh gl et i & R0 A 3
A FIHZE R 9.68% , 123 DEFNL T S M AR A AR ( Quercus acutissima Carruth ) 55 20 5 A9 [ H Ak
o P R A R EA 3 A, FHE R 2.44% (B 1),
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2.2 R
Zo I AE BE PR A B4R R B AR L 315 B 5 BB 62. 5% s TR 8 B BEkAY 33.
3% i THZEM L1 &8, 5280429 (K 2),

140
D %%ﬁ‘%\ﬁ
120 - DIRINIEE 953 ]
2 16
§ 100 ~ % i; L
aﬁé or %é 10t
2 N ®5 gt
§ 60 gyé—g ol
2 40 + S o4r
= £ 2t
20 - — 0 - - "
e S i AR He
£ RRTR 3SR EFatpk i Ak Nest tree species

FiWE AT Vegetation tybes
2 FflEEINEENERTE

Fig.2 The nest tree species which were selected by Parus varius

B1 ZelEdZFATEANERERMAAR

Fig. 1 The vegetation types where Parus varius selecting nest- .
to locate their nests

boxes located and the use efficiency of the boxes

2.3 ZRElige bR PR 0T oA
Xt 19 AR E TR0 R FFIEE R T 1 B IEA 6 A4, RPUTRRIAF] 80.228% (£ 1) ,HEW
Bl b SO 2 €0 L 48 AR e R A ARAE R R AT 6 > U EfT a0 (K 2)

®1 RBUESEIHEFNERS LSS

Table 1 Classification and name of the PCA for the nest site selection of Parus varius

£ Tk HES e )
i i Tt ot % s
component Eigenvalue variable percent of variable Parameter Name
1 3.197 19. 826 19.826 SRR BT
ST
T A Mtz
2 2.768 17.571 37.397 Hip e TRARRHF
FAREKEE
FRAT By B
3 2.301 13.11 50.507 T NN AR T
ATy B
4 2.201 11.587 62.094 HIOJ50m LA T
1)
5 1.857 10.562 72.656 AT Bl 4 -7
TEA TG
6 1.229 7.572 80.228 I NG H F

55 1 ERN B TTHR AN 19. 826 % , Ho b 4 Xof (AR A AR Kt BEAE SAR A0}y | 500 g F0 T A M 42
X 3 WUAR S BERY A AT O, AT LIRS Heai 44 O BEAL IR 75 56 2 M I BTRRR N 17, 571% b 2 AR B AL
F R B SR T AR B K TACF R 3 I, S 7 A 2% (5 L0 4 SR (0 B2 I s HlAm 44
TEARIN T3 55 3 R R BTHR AN 13, 11% , A 2 SHE AR A 28 850t B AR B K g B2 AP 24 2
W o 24 HEAR T3 55 4 FERUF I TTRRARN 11.587% , A 4 0B ALK AR B BUTE 58 00 75 1] 3], Je
e T SRS B A R R A 24 OB IR N1 28 5 R B BTRRR N 10, 562% , Horb 2 4 (EAR AU R B
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BAEREAR TP MIPEA T IE | WA B RPN T2 Sz e 1 ST Jo] FRI BRI AR MR B ZOR R oA 4 Bk N 75 5 6 &
AT B TTRRA A 7. 572% , FerP 4 SRR AR B TR B B B Sl WU S AR bR il 2 B e 44
NEROA T,

F2 ZBLESEINEFN 19 NMESEFRETRBNEEER

Table 2 Rotated matrix on loading coefficients of 19 ecological factors for Parus varius nest selection

AR ) Component
Variables 1 2 3 4 5 6

HMH B Nest tree angle -0.722 -0.087 -0.018 0.46 0.248 0.09

BT Nest tree height 0.243 0.868 0.003 -0. 066 0.031 0.168
HR 912 Tree diameter 0.197 0.272 0.084 0.229 0.149 -0.097
S Nest height from ground 0.805 0.083 -0.182 0.258 0.119 0.006
H 7751 Nest entrance -0.018 0.106 -0.059 0.807 -0.071 0.241
Wi Slope 0.156 0.046 0.064 —0.043 0.018 0.019
W1i) Slopes -0.168 0.037 -0.189 0.756 -0.05 0.296
7K J5 #E %5 Distance from water source -0.026 0.491 -0.095 0.492 -0.268 0.389
PF P& B9 Distance from road 0.131 0.351 0.071 0.349 -0.301 0.774
RN Tree species 0.156 0.144 0.404 -0.547 0.402 0.034
Fe AR Tree abundance 0.126 -0.254 -0.064 -0.009 0.048 0.09

Te AR TG Tree coverage -0.495 -0.048 0.065 -0.013 -0.177 -0. 105
T AR W42 Tree diameter 0.786 -0.025 0.322 0.037 0.045 -0.165
FeAR B R B B Maximum height of trees 0.144 0.842 -0.185 0.058 0.034 -0.087
TRARF-B 5 Average height of trees -0.092 0.802 0.252 0.249 -0. 166 0.073
HEAFPZE Shrub species 0.042 0.077 0.133 -0.105 0.917 -0.082
THEARTEE Shrub coverage -0.002 -0.314 0.356 -0.037 0.775 0.018
HEAR T K Maximum height of shrubs -0.089 -0.022 0.903 -0.053 0.234 -0.002
HEARSF-2 55 8 Average height of shrubs 0.129 0.039 0.933 -0.143 0.118 0.071

2.4 ZRtulaE SRR )5 5 X R T A EL B
B A 1L 42 BEAERE DT A00E B 7 AT LU (T-A 58 ) S5 RN 3 i 2 (0 L 28 ) SRR A 7 o)
£3 FEUEH AR RUHER LR (n=24)

Table 3 The characteristics of using-sites and control-sites of Parus varius

A LR AR X BEARE Y

AL Parus varius using sites The control sample F B
Variables ; - Siginificance

A% Mean FRUEZE S. D Mean S.D
HERHIIAHA Nest tree angle 7.45 6.92 6 7.73 0.002 0.474
IR Nest tree height 13.04 2.03 13.03 2.34 1.429 0.989
L Tree diameter 16.71 4.05 15.73 2.35 10.295 0.273
HLIE M Nest height from ground 2.37 0.37 2.14 0.56 5.225 0.101
HL 1771 Nest entrance 159.58 93.17 173.83 97.23 0.16 0.59
Wi Slope 20.9 12.83 14.8 9.93 3.186 0.062
B 15) Slopes 188.54 98.57 166. 67 90.71 0.258 0.401
K PRI B Distance from water source 21.08 16.81 27.97 33.28 6.225 0.031"
JH %5 2 Distance from road 22.79 23.88 28.3 30.15 0.703 0.029 "
TR ARFFIZE Tree species 2.9583 1.23 2.6 1.07 0. 009 0.258
FeAHHE Tree adundance 11 2.86 10.97 3.69 0.389 0.971
TR TG Tree coverage 76.45 17.22 83.33 7.69 15.678 0.056
Fr A MI4% Tree diameter 17.25 3.02 16.76 2.68 0.781 0.537
T AR F K Maximum height of trees 15.75 1.18 15.5 1.96 2.237 0.586
T R4 BE Average height of trees 12.71 1.43 11.47 1.55 0.21 0.004 *
HEAFIZE Shrub species 4.58 1.99 4.4 2.09 0.139 0.746
HEARZZJE Shrub coverage 55.12 26.22 54.5 30. 41 1.588 0.937
THEARF K Maximum height of shrubs 2.79 0.85 2.38 1.11 0.835 0.137
TR B Average height of shrubs 1.84 0.65 1.31 0.7 0.014 0.005*
FHHZET Vegetation types 2.625 0.71 1.93 0.17 9.258 0.004 *

http ; //www. ecologica. cn



24 1] IR AR N TR T A2 Ll 22 B BLA PEFfE SOH BEA IR D A A 52 7497

J7 (X HE o B nl AR, P A DR S BB RS T AP 2 o B MR- 1 g B A R T I 5 A FR
ARt AR BEZES (P <0.05) AR IR B VR SR K B B B0l , 77 AR IE AT 24 B 3 s 11
AR S R ET AR B SSMA — 2 s
2.5 il SO T SAR AN UCE AR 1 BEA S BT UL

TERFSERY 24 Il A 15 B, B2/ — HAES s 6,9 SEFHR M, Xf 2 @il
7 BHH I AR AR SR R AT SR A (T 58 )  Z2R N 4, FTLAFE M, P 780, I B B, 77 K
R R FEAEAR TR X 4 NI A i FAFTE R 22 5% (P <0.05) o BHHN I 10 SL46 P 1 (L B 0E B AN I, e
B I AR R B, TR o P AT T A R ISR

F4 FELUELERDERMAMEFNECSHEIMLR

Table 4 The characteristic of reproduction success and fail nest-boxes of Parus varius

ZHH ) g 3i-El
Ar it Success nest-box Fail nest-box F B
Variables " - Siginificance
SEIEL Mean FR1fEZE S. D Mean S.D
HAHMBIRL A Nest tree angle 7.86 6.91 6.78 7.33 0.113 0.718
SR Nest tree height 13.73 1.75 11.89 2.02 0.192 0.128
HiR 4% Tree diameter 16.53 4.07 17 4.24 0.001 0.791
L ) Nest height from ground 2.31 0.35 2.46 0.41 0.362 0.318
HL177 7] Nest entrance 174. 66 95.61 134. 44 88.47 0.817 0.317
WERE Slope 23.93 13.28 16 10.99 0.411 0.046 *
i1 Slopes 220. 66 94.22 135 85.07 1.232 0.336
K YR B Distance from water source 22.53 19.97 18.67 10.19 1.604 0.597
15 P& E 29 Distance from road 25.86 25.23 17.66 21.86 0.217 0.028 *
TR ARFNZE Tree species 2.86 1.41 3.11 0.93 0.297 0.649
T AR$E Tree abundance 10.53 2.16 11.78 3.76 3.067 0.312
Fe ARG JE Tree coverage 72.66 19.44 82.77 10.93 6.637 0. 169
Fr A K942 Tree diameter 17 3.11 17.66 3 0.187 0.612
Tr AR F K Maximum height of trees 16.2 1.01 15 1.19 0.127 0.013 "
TR Average height of trees 12.8 1.56 12.55 1.23 0.496 0.694
HEAFIZE Shrub species 4.26 1.98 5.11 2.03 0.08 0.327
HEAZEE Shrub coverage 45.53 24.05 71.11 22.46 0.18 0.017*
TE K B K B Maximum height of shrubs 2.61 0.92 3.1 0.66 0.849 0.183
THEARF-YIE B Average height of shrubs 1.74 0.77 1.99 0.39 4.115 0.391
HI#E 252 Vegetation types 2.67 0.62 2.55 0.88 1.383 0.72
3 iFig

5 R B TR ) A i i 2l LA BT IR AR 37 i | ] LB 058 0 15 288 T e (Bt A5l BE R AR 25 A5 . 1
22 P B A e P A R A RE R, BSR4 A 3 B e B A MR RN S R RIS A R B
JRURSE , SR 428 2 M B A A R A 55 1) BSUTG 3855 | 1 22 1 AT 1) T e R 26 R ol H: BB sk e KT A7
EA R/ NI E AR, N TR @RS P EE R EREN, N T EMEHNZ SR8t THEZH
. SAZel

ALK 2R L ZAE R RTR S 16 S A B0, X AL T o b 5 5 RIS i) AR — €
fiidf. AR HAES ke 61l 48 BT n IR I BLEA T 43 BT, S5 SRR A € L0 4 AE B ) T2 A RO AL R
IR SR 4l BB AR 32 A S AR R (Ulmas pumila) FZRRMK AL A0 25 25 A o] kA R K S
ARG, Mizuki' " SERFSE T 2 (L1 AR A5 7 AR L R e, BUR S AR 9 R A L 10% , 2R I 4850
BEZWAE R IR, AL TR [ G A SRR DX, B TR SSMR 322 h AR RISt AR (A6 A0 A% Bk Ak
SFZ IS TR, B AR T E N T LDARAE, R bR 2 52 AR AR S5 v i T AR A S, BTSSR K
B, 2R (L LR I L I B ISR AR AT, 0B TR S AR O b I =8 Ak R A R R S A ), (T
2 (0 L A HBCEE A Bl MR AR 22 T AT bk, A5 B — A R O LU B —E L3
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SR, AL TR A A N THAEEREER F LW+, BRA —E 8w e EERERT AR RY,
AT 5 D UL ST 7 B 0 5 SR TR v, T DA AR A A T DR R (Ane | BRL) i BRI B A HE
R G L FEEARZEE . SRR T e 2R 52 0 Jhk e ) 5 B M, A pR AU 95 (Lanius
tigrinus ) " KA (Piculus) P SR B AT EOR R B WIORAAIE A O AR S ) £A TR BT MR K,
ZOINEZ TR BN ARZMREARZ DS, TeAR = BE S WA S AR  ARI I R AR i
AR TR @A T AN E R R SO &, 5 YR 2R AT DU 2 61 42 R T I A7 st Re R 2
SRR B RO FRAR S, | a] DA RO/ 2k S H AR R RE I S o BRI TR e 2 01 A8 BN Ry B
PRI, 38 ) AR 1] ke BE O REOA A 100 £ BE RN | R G Y AT DB e 55 08 R0 BE | %o T O 455 B9 TR R A4 1 179
RE RPN EEAERY RI, A2l i Tk 5L 0 1 BHAO SRR ST b T SRR KBRS BUE Z )
B B o B A (0110 48 2 IR BERE R PP T2 P44 v Rl v i SRR U S RS i SR i 2 4
U IS AMERE , DLABN S ny H Y, G300 Bl sg ) 1 % 65 1148 XN TS840 i B 45, i 92
R, 20118 ZTERRMA R, 50K 100 m, S TR, FIME N 23 mo FRIR AV S PR B A5 RO AL
b AL THE ES T R A K BT, R R W T B e

TEZ (0,11 6 BEHEVERAE 7 50 BRRE T 1Y LB b 45 21 1 5 Ao o0 B A LAY 45 21, 2% (10 48 5 00f
SR SEUTIT 20, B B B AT, v ARITHE AR 247 g B X A v P AR bR 5, X B AR BT SR — s D i 3
I A AE B ASTEIK K IR S 0 43 A 46 2 W S R S > AR 22 1 28300 Stk BE R 7 5 3 /K R 1 by, et
FEAA1 97 ( Lanius cristatus) ™ R 345 )8 ( Dicrurus hottentottus ) ¥ 1172546 ( Remiz coronatus ) ™ 4%, FR/K %8R
BT R A LA O ORI TS AN T RS, Z2 L2 S SIM £ T B8 7RI
RAFIT B A Sk RS B2 AR T R AR BB A (1l A S it 5 I Y A

TEAMEGE A 9 Bt L4 BAE R M, 5 oMz b SRR IR 2 7050 1.8 112 .14 m 1 14 m, L
rh 3 B4R s A 0 1Y) 4 R R T SR TR B LR SR TR, I S 22 560 24 b e A DL i) ol
SR IE ( Elaphe anomala) , AR, T ARARIA S 10 15 SLEE B 78 KR B 54 S0 26 Wiy J5L DA vl R
NA TR AR PP X Ry 25 24 B SR DX, B 2= AARZS | 3 4 A6 1148 DR PR Y SLhEBR B A, 73
12,10 m A1 12 m, i A IS 70 SR X2 (011 A2 5 BT, 3000T 6 5 14 59 B0 AR R £ 0 A R T
FIRE S P EOX 4 SR S RSN R LA B ) SR 5 A O WA 1 LS o3 BT SR — T
ZHE N 0 SR RO BT Y BE B A PR B TE 20 m DUAN XA FE BRI 3 T 30N I AF AL SR SO AR T
NGBS A @I T4, SRR m, MU LU L B AR T R B 2R i ICT T, M AR i BE A iy
BF AR T A A BE AR AT R B BEOG , FEASHE ) 04 A 25 52 B, 8 A1) T i S 7 F DA v IR A T 0 B , ] 42 1
T ke BRI E SR,
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