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FEE AT 2 S BUL X H B 1 LEAF SR AT 22 05 TR 4 280 R R 25 G BRI [F) 5 28 A RIS AL A LR B+ 4
FEHIE L, 2000—2011 /9 3—7 A EIL T AR X DUEFE N TR A B0 51 22601048 (Parus varius ) F1R L2 ( Parus
major) , 33 LK WA S AR BEAE I E] | B S B SLhE R 25 5, 40 BT L B G B e B R AR X SR SR X P A
B R F AL AE AL

SERF] AL IIER 543 B R R LA R 11 28 RE S AR I JE R, R A A SR ST BV 0 265, 34 1L I
URBETE i G, SR FH T VRS 504 6] SRR o SRR T ) R R W A SR AT R B, W S 28 Y AR X SRR k- (HOR
L2 W 1] B, A L8 0 ) 7 3 B8 AT S0 AR B 25 1) A SR 5 24 (0 L {0 o R 55 D v S0 i 2 R ) TSRS, PR
FEEBIEBEAEMIS B AR TP AR BRI A E SRk W 22 kB, B TR 0 50, S8 BRI TR AR 3 4 s 2o f0 Ll A8 8 T S A
AN LEPE, S Z PR A MEAR ARG R ST R 2R I AT B 45 2% 6 1 42 i B R AR G
KR R RINAE el ge Sk v  BRA X OR

Coexistence mechanism of two species passerines in man-made nest boxes
LI Le, ZHANG Lei, YIN Jiangxia, LIU Zicheng, LIU He, WAN Dongmei *

Key Laboratory of Animal Resource and Epidemic Disease Prevention, Department of Life Science, Liaoning University, Liaoning Province, Shenyang

110036, China

Abstract; Birds adjust their survival strategies in the face of interspecific competition. Integrative analysis is important for
understanding the main factors accounting for coexistence mechanism of different species. Parus major and Parus varius are
long-term coexistence avian species in eastern mountainous area of Liaoning province. However, we still know little about
the mechanism accounting for their coexistence. During March to July in each year from 2009 to 2011, we attracted both
species with artificial nest boxes. With the aim to reveal the mechanism of their coexistence, we analyze the breeding
habitat selection and reproduction strategy for both species.

The results showed that niche separation was the underlying mechanism for the long-term coexistence. Both of those
two species immediately started to breed when breeding season arrival. Both of them showed two breeding peaks in each
year. When environmental quality was poor, they chose brood reduction strategy in order to improve reproductive success.
The breeding strategies for those two species belonged to k-choice, with that of Parus major was slightly close to r. Parus
major had high egg number but low reproductive success, whereas Parus varius had low nest egg number and high
reproductive success.

Based on step discriminant analysis, we found that the average height of trees, nest height from ground, and tree

abundance were important factors accounting for nest site selection of Parus major. For Parus varius, the average height of
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Y Fs A #A:2011-10-16; &1T B #4:2012-08-29
# WIRAER Corresponding author. E-mail ; wandongmei@ Inu. edu. cn

http ://www. ecologica. cn



14 IR AF L NTERTZME T PRI L2 5 2R A9 [ A7 L 151

trees, vegetation types, and the average height of shrubs were important factors. Comparing the nest site selection activities
of those two species, they both like their nest boxes in old forest and have some angle and vegetation around growth lush.
Parus major often paid more attention to the safety performance of their nest sites as indicated by the fact that their nest sites
were usually apart from the ground. In contrast, Parus varius usually located their nest sites in mixed wood, which may be

closely related to its food structure.

Key Words: sympatric; Parus major; Parus varius; nest site selection; breeding countermeasures

ASOEA S B — M, FEIETE AR R G T — R AR B AN 2 8] B i A H 5 A
FKABEZ SR S TS g ML AR ZS 2 DA W RPN 8 o5 A 4 ) 08 A2 25 A6, T2 DAy =X
Y R A ELR ) B sl At AR 36 D7 3 R ZE R A AR R R O T AR BR 4R
5 EBE G YR T — R0 B SR AR AR B, 6 [l A i SRS R A A
PIRhSEAE R B B O A SR V0 R BB AT BT R B A Bk B A5 )7 THT . Dhondt
38 36 BRI K 1L 2E ( Parus major) 18 14E ( Cyanistes caeruleus ) B FCEEFE &L, P& &M RA K (H H
iR A O A 25 1) A B R T A 4 A 5 T LB 4 K L 488 A i R B R TR LR R N S A
ZET 2L NG A HE ( Tragopan temminckii ) FALKE ( Ithaginis cruentus ) IR 5T 3 BH | 21 18 £ 5E T 301 DX PN 14 87 77 AR 1T FR
PO A 25 /N T M HE S S DX, B R TR SRR AR L 9] S8 35 DR LR, D A 450 1 22 S 3K T e SIS B 408 [) Sl 23 A1
By RER S 22— SR SN T R ( Eremophila alpestris ) /N7 48 (Alauda gulgula) S4B BF 5T 20,
XPRE R S 2ETE bk £ EAAAEE — MU AR 25 R OC 2 | Sk e B Yo 2 BN TRE S [R) AL A7
MSERE-"S S QAT SO BhIRISE S 2 R B A B AR AR AT 2y TR R, AR S 2L AL Y
MR 2 W — R & XA RE R T8 78 DI P IR R, DR B 2 R 45 G ok e il BA -+ 03
HENE L,

KINAERZ AL (Parus varius) [FBETE H | IR/ NI BRI E 528 RINEE T ik, 3255
ATAE ] AR PG LB AE 5 JE W (BT R SR U | PO PR AR R AR R H R B TR
HENRE PR EREEJE VL, BRIt 31 AR FRE A 6 AR, FE BN R TR L AT LU T
YA W ORI RATTR SR it AN ORI bR 1) 2 11028 T B A o, Ry A AR A 1528, R B0 A
TEHE | HAHEHERE S 2ERE A 9 A, b KR WA P. v, orit T 1930 4E K4 UAE AR 2 8
b EAA 2 DA, 551 ET8 2 WFh P. v. varius FAETE R P. v. castaneoventris , 18 % W.H £ 573 4
FEIL T 2R R L DX R 81 AR 1L DX A 75 AR 3 40 LU DX 7 s S 8 AP 5 8 Y M AR AR I L e = T
FEA AP, 7E BT S R ARES M, EEMBAEALT 1000 m /9 FPARTE K B RE IR & i) il KO 2=
LA FE A R i L X

FEIL T AR BRI X, K I 5 A 61188 14 53 A7 DX B AR 8 | 17 LRI 283, #5902 DA 3 3 i N A B T
W3, 27 A TR EFHEE R 2009 4E 5 J1 e iy & B RH 5 28 0 fels E0H LRI EE AN 15 m 45, IO BIFSEA
[F] S 2 [l A FEAFALH PR HE TR, ASCF 2009—2011 47 3—7 H, IEHE A THRA k5 | A2 @1l 48 Fk
LU 38 AT A3k T A B S AE AR I A] | B0 S BOR S Bk BEHF T 22 5 40 B L A B A G S b e 45 R T Xof
TRk T B 2 [ Sl A2 A AL
1 MRMXRERARTE
1.1 #F5eHX

1L T8 AR L DX A 1 Lk 1) DY R 2 SE AR 4, BRI DRV R AR 2 0E 200 m D) b AR s g AR
BEWNRZFTT 4K 1367.7 m, J& Tl KRR KR X 152K B 2R e i R AT 52, Uk iR
BV, W AR 2 G R AR h AR 5—8 °C AR PRSI i 800—1000 mm, 18 7R L1 X & K FAE X
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R AMAE B B ETEZE LR IR AU A R ORI AT AR 3 A IR 2R, RN SR (Pinus
densiflora) 5% 5Bk ( Quercus mongolica) | N T.2L¥5 ( Pinus koraiensis ) %Ak ( Juglans mandshurica) A€ fii#)
( Fraxinus rhynchophylla ) 211
1.2 W55k

2009—2011 4R 3—7 A, FIHHEMF B L B 148 x0T A4S 370 4>, ARSI 28 @Il AR 42
3a (8], FAE G B @104 50 £, RILE 65 §1, B4 4 H R iaxr SEEAR AT I B 7d WEEE 1 K, A W5 3
BRI B W AERE 1d WS 1 U, XA DR AY SR B ROULER  T0 s BEAR I BU AL B B S8

(1) BRI FEbR R RO LKA A AR (RS2 0. 01 mm) |, HL PRI & BR EE RS 0. 01g) , B R/I
HAARX™ .V = 0. 51 xL/ mm(IIKAR) x(B/ mm)*(BRAEAR) ;

(2)7 MO HH DOWEE S SARE b HBLEE 1 MO0 e IR WSR3 AR, #5485 57 1 AR

(3) TEH A ], FH R R R S AT IR DAWGE HE A B

() NS L AR EE 1 HAR S A H

(5) BN SN ERAE S A H I s — RS 1 R HIH,

(6) BFALA 2 R A S A0 S B S A S B v SR a3 1

(7) HTRA TR B 1 A S 5 L B

(8) BHHM IR 5 BHH T i SR S SR Lo ] B T SRR B0 1 RS AT B B A

(9)BHH S Hea B H NI, VA ) = VX s I B b x AR Bl s 502

HAEBEREBE LS 0y BC10 mo 10 m AT, XPRE Ty o i A 25 PR A 7 8 A 0 o, P SRR T B AL
TEFE 1 AR T T SRAR S BERE Ty, AR I H 3 19 MRS T 4345 .

(1) gt S A &, 57 BE

(2) b OGMEEAG & , B m;

(3) psfate  HE R G, AN em;

(4) HiErhe &R, A m;

(5) 8077w B A, PAEAL 7 W2 0° s RIS B 5 1], B Ry (°)

(6) B FE FALI &, B (°)

(T)m FHZ AR LIEIL T R 0° AR 1]

(8) BE/KIEERES BN m

(9) FEPEIRE]  FAH m;

(10) FeARFPZE  BIFETT IR >4 em PYREARFIS

(1) FeAR% BT N BIAE>4 em IR ARHCE ;

(12)Fe R fhiHE, A FRR;

(13)FeARMafE  BIREET NIfE>4 em B9-F- 3042, 507 R em;

() FTARFEEE BAN m;

(15) FEARFIZE  FEITNRES30 em HIFEARFNZE

(16) R fhitE, HAE SRR,

(17) ARV BN m;

(18) WA fhiHH, HE SR,

(19) A MR AT, 73 A R bR BT AR TR Sk =28 U5 1.2 .3,
1.3 Hdleibp

FIHGE TR SPSS(version 17.0) Fll Excel 047885115 20, FIHBASFEA ) Kolmogorov-Smirnov Z-
RS EE 2 B RS AR SRS AR W 7 AT T 2500 . A el s SRR 7 AR
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1L SRR B0 20 00 5 % B B A T TR 58, DA LA W b S S BEHE R 7 AR SR P A AR i 22 SRR T
A3 BT P LB 2 ) 25 S () B UK (<0. 05 2253 38, <0.01 22590 8 ) o Wi vkt il 22 5 W 35 i s e A 7
A SR HT , F B R I PR 2 e 45 ) SR v RS R P R B A SN IR A e A, A HE R
S bR AR
2 HRESW
2.1 JFEAE AR A

3a ], ARG A 148 50 B, KIN4E 65 . W1 1 iR, BiAh 28 e Moo e if B 301 REUHI TR, o8 4
H ] AR AFRRER = SR B B is , RINE SR Il 24K 1 10 d, 2+l R T 7 A LA =om,
RINFERMAET HNA), PIRP S A PR Bhh g, RILAE R EE | IRETE & e 4 Ah Rz s A 1A) 552
WEHEER S AR e Hif) e @Il aEnyss 1 W4 A TR S Add), 56 2 WWEFEHEIEN 6
H A, KIS 1 SR m A 2 1028 9480 10d TF4G, IFH2 AT 10d 4550, 56 2 W Bh s e 2 40 1L 42 X
FREL 10d A4, W1 BT RIS (29 30d) o PR S5 2 A 63 B9 B5C7E H SR T O F AN 2 — U B 19, 2498 T ey
AR LU 5 TR B A R AT g Y ik 3T R R K AR A B A b i L A X SR B0 (T U
Sz - A

14 ~ - 12
[ NIF: 3

2 B 11 RO "
% 10 —a—JlEEms |, .
a N
2 —A— R IR I Z
5 8 49 E:Z
2 ® o
E 6| 18 Q:“!}D
Z s
= [}
% 4 47 £
e

2 - 6

O_
4/4% 4R F SHE SHY SATF 6Lk 6A# SHTF THE THATF
Sl B BHEPE H H #H Laying first egg date

Bl1 HhEKO=H AR5 R

Fig.1 Laying first egg date and clutch size of Parus major and Parus varius

2.2 RiligEfZe 4 B S5 i
KA BB IRECH 6—13 B, B UL 8—11 MUl ; 2% (o Ll 42 (9 53 B ACR 6—9 A5, Herb ™ 7 A0 i) 5
Bz (£ 1), RIESHENENZISE R 2, HETES IVE, B0 K/, DR E M H € F 22 R0
F(P<0.01) , HARECHH CE 22 7 0 3 (P<0.05) Ak ikl &4 L 22 S A B E (P>0.05) , KRIL4E
BT BIEL  H AREE RO R SRR T A e L IR KN DR E NN 28t 4 . P2 B A TR
KECEERF AR, K2 M2 @28 AFHIG, K4 Sy R K T a2, (H %5 h
F1 EHEHEMSEMEST

Table 1 Breeding nests number and clutch size of Parus major and Parus varius

B YNEL Clutch size

YIF Species

6 7 8 9 10 11 12 13
KI4E Parus major ( 8) 7 7 10 12 12 10 5 2
A
Z= {011 4E Parus varius( 3) 12 24 11 3

http ; //www. ecologica. cn
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F2 RbEMEZERLENEBESHLEE

Table 2 Breeding parameters of Parus major and Parus varius

KILU4E Parus major (1148 Parus varius
BEIIEL Clutch size/H 9.10£1.93(n=58) 7.17+0.86(n=46)
YUK/ Egg size/em® 2.87+0.29(n=455) 3.19+0.28(n=264)
YT Egg weight/g 1.39+0.16(n=455) 1.53+0.16(n=264)
H 4% Fledgling number 6.73+3.38(n=55) 5.85+2.06(n=41)
J3E4LZ Incubating rate/% 73.85 81.63
H KB Flying number 6.85+3.14(n=48) 5.10£2.40(n=39)
KK Fledging rate/% 88.91 82.92
AL Incubation period 14.35+0.55(n=55) 14.37+0.49(n=41)
B4 Nestling period 15.91+0.99(n=48) 16.82+0.87(n=39)
B LTI Success rate/% 71.64 76.47
54 77 Reproductive capability 3.36 2.93

2.3 RIEE R SRR
P R L8 EEAE T RO BRRE T #E4T Kolmogorov-Smirnov Z K56, B A A IE A 434 14 8 11 7 [a) FIIE 0] PR
MEBRFAT R, SR F K VI BR BEA TS, FEAS T-AG 3 45 R AN 3R 3, P 7 SR =y 8 T AR
TR B 4 A PAFTE B B 255 . RIS ORIl SEhE Ve PRy T2 - K e Y 4 >
FAAE I 5 22 5 (A8 S AT A0 F O3 B TP AS TR AP 47 8 B2 B g o0 A A B 2 R Ll 7 S e %
I F2 T, FDIHERR 555 84.6% (£ 4) .

F3 KWLEF ARG RESTEAFERLEE(n=30)

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

R %‘H{Hﬁﬁ Xf BERETT W
Variables The using sample The control sample F Siginificance
Mean=S. D Mean=S. D
HRHBRHA Nest tree angle/(°) 6.4+2.70 6+1.73 0.005 0.831
HiRTE Nest tree height/m 13.33+2.45 13.03+2.34 0.009 0.630
HR 4% Tree diameter/cm 17.23+3.07 15.73+2.35 2.427 0.038
HLIE U Nest height from ground/m 2.540.55 2.140.56 0.026 0.008 **
W Slope/(°) 21.6+4.01 14.8+3.93 0.557 0.02"
7K VR IE S Distance from water source/m 34.17+9.40 27.97+8.28 0.101 0.448
BE B4 B Distance from road/m 37.23+7.76 28.3%5.15 0.068 0.237
FEARFPZE Tree species 2.27+1.08 2.6+1.07 0.009 0.235
TR ARBE Tree adundance 12.8+2.37 10.97£2.69 0.016 0.049 *
Fe AT Tree coverage/% 80.83+10.91 83.33+7.69 0.964 0.309
T A M4 Tree diameter/cm 16.27+2.61 16.76+2.68 0.017 0.468
TEARF-YI G BE Average height of trees/m 13.03+2.16 11.47+1.55 2.753 0.002 **
HEARFPZE Shrub species 3.53+1.01 4.4+1.09 0.912 0.108
HEARTZHE Shrub coverage/ % 41.2+16.17 54.5+10.41 0.142 0.075
AR B Average height of shrubs/m 1.59+0.79 1.310.7 0.603 0.14
HARFE Herb coverage/% 78.93+10.35 76.5+10.99 0.739 0.616
B Vegetation types 1.9+0.92 1.93+0.94 0.723 0.891

ERBEP <0.05, ZFWEE " P <0.01

2.4 Ze(ILAE R BLHLRAE
A o 1L 28 BLREAE 7 RO BERE Ty R4 T Kolmogorov Smirnov Z K56, B ANAF G IE A 2040 (4 5 11 0] 3 )
PSP FA TR, SR GRS LB -1 7o Sr FE AR TR 5, G5 SR R 5, W AR IR /K U RE 29 BRI 2 7
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AT B FEAY-34 g BE AR Y 5 e i AP AR 3 sl R 25 5 (3 5) o MR R 2 (L 42 Sk
VPR BN B R Y 5 AR 3 28 e R s AT A F N 3 AT, N AR TR AT 2 e B AR A
T AR - 42 1 R S 2% (00 L A I R 9 P ) SR B SCTE IR 1, P I MERf R GA 51 85. 9% (352 6)

F4 KLEENFIBAEFTESXREFTESHR SN

Table 4 The results of stepwise discriminant between the fields and control fields

FE A B R ifif 52 R 5K P Wilks'\ {H »
Main variables Name of Variables Tolerance Wilks' Lambda
1 FRACE 2y B 0.953 11.69 0.826 0.002
2 HLHE Hh = 0.996 6.417 0.762 0. 000
3 TR AR K 0.950 6.379 0.761 0.000

x5 ZEBWERREFMIBEST EIFERLER (n=24)
Table 5 The characteristics of using-sites and control-sites of Parus varius

o FITEE Iy X J7

AR m . - FAa 2
Variables The using sample The control sample F value Siginificance
Mean+S. D MeanS. D

HLRHBIAf Nest tree angle/ (°©) 7.45+1.88 6+1.65 0.013 0.447
S Nest tree height/m 13.04 +2.03 13.03 +2.34 1.429 0.989
HW 42 Tree diameter/cm 16.71 2. 14 15.73 £2.35 10.295 0.273
SIEHL S Nest height from ground/m 2.37+0.37 2.14+0.56 5.225 0.101
WEJE Slope/(°) 20.9 +6.56 14.8 + 4.64 3.206 0.067
#H K JEHE 25 Distance from water source/m 21.08 +6.83 27.97+3.42 6.236 0.031*
% #5 B9 Distance from road/m 22.79 +3.58 28.3+4.21 0.713 0.029 "
FeARFHZE Tree species 2.9583 +1.23 2.6+1.07 0. 009 0.258
TR AR # i Tree adundance 11.0+2.86 10.97 +3.69 0.389 0.971
TR ARG Tree coverage/% 76.45 + 10. 18 83.33+7.53 5.243 0.056
TeAWI1% Tree diameter/cm 17.25 £3.02 16.76 +2.68 0.781 0.537
TeART-Y 5 Average height of trees/m 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
TEARFEFE Shrub coverage/ % 55.12£16.15 54.5+18.67 1.576 0.942
TEAEYIEHE Average height of shrubs/m 1.84 +0.65 1.31+0.7 0.014 0.005 **
R Herb coverage/% 69.37 £ 13.09 76.5 +8.99 1.348 0.219
FH BT Vegetation types 2.63+0.71 1.93+0.17 9.258 0.004 **

ZRBEP <0.05,EFWEBE"" P <0.01

Ro6 RBUEHNFBHEFSHRBEFTZESAINIHT

Table 6 The results of stepwise discriminant between the fields and control fields

FEA R AR AR ifif 3% 2 AL e Wilks'A p
Main variables Name of Variables Tolerance
1 T2 0.965 8.05 0.761 0.004
2 LG E S 0.969 8. 115 0.762 0.000
3 HEART-34 15 0.988 3.948 0.707 0.000
3 itig

T B RIS A 35 S X SR A P B B A T PR H— A T R SRR L 2 i — B U
A S i R S ) e — 5 T AR 5, 9T B 55— T3 T A B [ 4R 94T il 3l A 3% S0 X SRR A A SRR 15 3K 9
AR FTR Z A A RSP AT A B A BPAMUFSE A B, S AR I I b R R L B R SR LA
PRIYIE & BERRAE
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ST BEFEAE AL i JE ) — B 52 0 ] PR ), ALY 1% P ) BR ] 5 AR TR T A A DR T A5
BERE I TR] ) 290 2| 2l BT A 14 T R 2 5 I ) AT Dk, 60 () 5 9 24 SR 8l a0 A5 A 114 3
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