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Abstract: The structures of bird communities and guilds were compared among three successional-stage forests (de-
ciduous forest, mixed forest and coniferous forest) to evaluate the effect of natural succession on breeding bird communi-
ties. The number of bird species, species diversity and guild diversity were the highest in the mixed forest and the lowest
in the deciduous forest. Results from multiple comparisons and cluster analysis showed that there were differences in bird
communities among three stages. Eleven of 36 recorded bird species differed significantly among three successioanal
stages. Guilds also showed different responses to natural succession. For example, frugivore and gramnivore were most
abundant in the mixed and deciduous forests. From a conservation point of view, bird biodiversity will be favored by the
protection of all successional stages since different stages possess different bird communities and guilds. Artificial distur-
bance is recommended to maintain three successional stages, and, consequently, to maintain bird species diversity at the
landscape scale.
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B, BRHEENEMNFAEDRE. B, £
Rt B HEE B B BRAA M A B % K REEE.
EE LR OESELLATES KR EN B EE
¢ (Skowno & Bond, 2003), FEXSHBEBELE R
ZHT, BAERFIFEIRE B SR A R AR A
B, MMENSAFECH —iE, BHEKE
SHYMKRBERER, R REEEES S EE
HEI B (Liu et al, 1985; Zhang et al, 1994;
Zhang, 1998), FATH ML =R TH Y BARAFK
ERBPEHTTAEMR, BRET: 1) AE=
MEEHBR S RBESHNER; 2) THEARE
Bx SRR YHBERR.

1 /7 &

1.1 HRsx

Brgss X o F H R A XL E R R A RRE
X, Wik 2350~2435 m; FFEEE 4.1 C; 4
PR 625 mm, FEEELE 79 H. B
XAE=RFEERENENFA (FHH. B2k
FErmA) . K. FARULE (Populus davidi-
ana) MM (Betula platyphylla) R FE, EARELL
HHIH (Rosa xanthina) FIKH T ( Cotoneast acu-
tifolia) RE; RAZH: FALULYG, BENFH
(Picea wilsonii) X ¥, BEARURRBAE L2
& (Lonicera tangutica) FXE; HHH: FARLU
FHIE, BAEBEERHT ( Fargesia nitida ) .
BH & ¥ ( Sorbus koehneana ). ¥ Ml B % X F
(Wang, 1996),

1.2 GXRE

2004 F£EF (4—7 H) E=XBHPELERE6
AR, 18 AMHT . BMHAER 0.5 hm?, A
—RRRBERETHEEXTISOn  AETEX
05: 30 JF46, 09: 304K, B 1HFRE 10K,
BIRFFLEITR 15 min, B 5 min $3L, REFEEH
MIgEES), HESENEIDRET AT BRE
AME SRNEHFNEERE. IR REREXSE
B R BT (Sekercioglu, 2002),

1.3 W/

IR H =- 2 PilogpP; HHSMETS%
Yiastam i 2R, K P RS | KM
AR G BE P SREHARENILE. 81
PHERAATERN - MREMEY:. 0=RRY5
(omnivore), I = BB 5 (insectivore), Gl = BA R

H5 (gramnivore-insectivore), G = BA S (gramni-
vore), Fl = BRAERE (frugivore-insectivore) , F=
Ry ( frugivore )o 1& F one-way ANOVA F
Tukey’s post-hoc ZH LRI = MEFH B LK
FHETE P <0.001 MZER B EY (King & DeGraaf,
2000). Bfa, EFLEY M RHMNEERFE
AR LEHTEE, ERBEHREMRRSHE
F SPSS11.0 ¥f4i#A7.

2 5 R

2004 SFH F, 7= REHB BMHEMA P ILD
FEA IS, YHEEUREHZRRLERS.
Hd, Wb S Fp R 2 B Bk B 2 T T A
BUE, 25 GRS %R 22.83%
14.83%; BEHAHPEEEMEMRLE, 2515
27.04% M1 8.94% ; PR 2 3 JEHIE RS A4
&, 25k 28.59% 1 9.49%,

2.1 REXNRESHINOHEENEW

WE AR S K FPROR 24 B, TRZSHR 28 B, 4
Mpk 26 Mo MM HFESE 6 M (FEM, M
LAY, RiES., BEREALS, KESHNABLRE
1), BAHREHAKE 15 (259 F BN
LER), IREHEEUBIHARR, BHAREK
(1), R2A=MEBENHBENREER,

BREFE-NEENBRAFEREER. 35
Mo 1l MERE=MHEENEEREE. H
B, BIEINAE . TR LA IS E T 0 £ BEAE R AR
PEERTHMBRAERK, KEBKZNEEAR
T BERT HAPR TR, KL TES B
BERLD. MGG, HLEl., BENS. §
JBHIE , JLRETERISHAE P B ER TR
e BEBEH P BER THMBEZRAR, I
Ah, 16 MEEE=EKFARPIELF (Do
2.2 REXHEAHKRE

BUHMEESEENBESGEREE, Hd7
AMEAPE AN HEEREE (£3), R
BREMNGREHRE R E; WIRARE HAZLL
BRHE, ARRHE, AASHMERENE (X
3), MERFMEZEESLIEMN R (F3),

3 3 #®
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F1 XBUARRPEZXRENEFRTEUHANEE
Tab. 1 Mean values of bird abundance among three successional-stage forests in Xinglongshan National

Nature Reserve, Gansu {mean £ SE, ind./0.5 hm?)
¥F Spcics Ezﬁﬂﬁlj ) _ﬁﬁﬂfﬁt '?E.ZEJHK '%I-W F p
Feeding guild Dediduous forest Mixed forest Coniferous forest

5B Buteo buteo R 0.02:0.02 0.00 +0.00 0.00£0.00 1.00 0.370
#EH Faleo subbuteo R 0.00:0.00 0.02:0.02 0.02:0.02 0.50  0.607
HEXS Phasianus colchicus 0 0.2310.06 0.22+0.07 0.05:0.04 3.05  0.050
W BEN Streptopelia orientalis G 0.3820.09 0.50:0,07 0.20:0.07 2.93  0.056
PUFTELBRY Cuculus micropterus 1 0.02+0.02 0.00£0.00 0.00+0.00 1.00  0.370
KABY Cuculus canorus 1 0.03:0.02 0.00:0.00 0.00:0.00 2.03  0.134
KBEEA S Dendrocopos major 1 0.40x0,07¢ 0.03+0.02b 0.17:0.060 10.55 <0.001
B LEAR Y, Dendrocopos canicapillus Gl 0.07:0.03 0.00:0.00 0.00:0.00 4.21  0.016
WY Anthus hodgsoni 1 0.00x0.00 0.23x0.09 0.2020.07 3.65  0.028
Y1 R{AZS Lanius cristatus R 0.07x0.04 0.05+0.04 0.00+0.00 .21 0.301
KEE Cyanopica cyana 0 0.03x0.03 0.00x0.00 0.00:0.00 1.00 0.370
KME LT Corvus macrorhynchus 0 0.00 £0.00 0.05x0.03 0.0320.02 1.43 0,240
BRI R Phoenicurus hodgsoni 1 0.27+0.09 0.17 +0.06 0.17+0.07 0.55  0.579
BM LR Phoenicurus schisticeps 1 0.03x0.03 0.00x0.00 0.00+0.00 1.00  0.370
Rk Turdus rubrocanus Fl 0.95+0.13 0.85x0.12° 0.38:0.09® 6.91 <0.001
FBH Turdus ruficollis 13 0.00+0.00 0.02:0.02 0.00x0.00 1.00  0.370
LIRS Garrulax davidi Fl 0.00+0.00 0.15+0.08 0.02+0.02 317 0.044
KR Garrulax elliotii Fl 0.32:0.07 0.82:0.12° 0.88:0.12> 8.34 <0.001
WL LB Alcippe cinereiceps 1 0.00 +0.00* 0.43:0.10° 0.50:0.10>° 9.58 <0.001
W Phylloscopus armandii 1 0.40:0.10 0.32x0.11 0.58:0.14 1.25  0.289
HIBWE Phylloscopus inornatus 1 2.131:0.23 4,08:0,21 3.92:0.266 21.53 <0.001
HIEME Phylloscopus proregulus 1 0.22+0.07° 1.12:0.16° 1.30x0.15* 18.89 <0.001
B 4HI1% Phylloscopus trochiloides 1 0.12+0.06 0.12:0.06 0.37:0.10 3.33  0.038
LM Phylloscopus reguloides 1 0.00 + 0,00 0.47 x0.12% 0.23:0,08¢ 7.26 <0.001
Rk %3 Lophobasileus elegans 1 0.00+0.00 0.00:0.00 0.22+0.82 4.13  0.018
K% Parus major 1 1.7310.16 1.35:0.16 1.02:0,14 5.33  0.006
HBE & Parus venustulus 1 1,02x0,17° 0.18x0.07 0.00:0,00° 26.89 <0.001
FF W Parus palustris 1 1.6320.18" 0.70:0.14" 0.23:0.07° 26.81 <0.001
PR RE® Aegithalos caudatus 1 0.20:0.10 0.20:0.09 0.13:0.09 0.16  0.849
& Sitta europaea 1 3.28 +0.32° 0.52x0.11° 0.10:0.05* 75.23 <0.001
YiHHKEHE Capodacus erythrinus G 0.00:0.00 0.12:+0.06 0.18+0.06 3.36  0.037
dtk# Carpodacus roseus G 0.32:0.09° 0.88:0.14° 0.93:x0.13* 7.65 <0.001
FRMIKE Pyrrhula erythaca ¥ 0.52+0.14 1.12:0.17 1.03:0.17 4.11  0.018
HBHREBEE Mycerobas camipes F 0.00+0.00 0.32+0.09 0.33:0.09 5.65  0.004
HB# Emberiza tristrami Gl 0.00 x 0.00° 0.08 £ 0.03 0.16x0.11* 14,78 <0,001
Fp¥ Number of species 24 28 26

& Amount (ind. /plot) 14.39 15.12 13.35

YR EHEHE Species diversity 3.59 3.88 3.73

*0: 85 (Omnivore); 1: BHY (Insectivore); Gl: BARMBY (Gramnivore-insectivore) ; G: BA S (Gramnivore); FI: &R\
B (Frugivore-insectivore); F: HHRY (Frugivore).
At PRTFEARAEZRERBE (B/IMBEXEHIL, P<0.05),

Different superscripts indicate significant difference in the same row (least significant difference test, P <0.05).

HE{UEmMYFMEE, RITWGEREZHRES RN SXYMEHE. FEEMSHEE (FD. X—4F
HRAESENYFHEERMYHBEHERE W, BXHAE 5 Connell (1978) KHE FIMMRiE—3o Chang et
FHTHERPEXMNTERL, HEEAREN  al (1997) XM EE B SR NPt RN,
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®2 HXEUBARPEZARENMBHFHRESEREY
FHROMER (BETESEDMBNOME )

Tab. 2 Dissimilarity matrix from cluster analysis using
bird presence/absence and relative abundance of
the species data with a complete linkage amalga-
mation rule and Euclidean distance measure for
three successional-stage forests in Xinglongshan
National Nature Reserve, Gansu

A P
Mixed forest Coniferous forest

WM Dediduous forest 16.89 22.47

B A2k Mixed forest 6.86

MR Z R EEETHER. MEMSEELIRR
A HEE, RHRRK, XEERENFH
R SRS, BRAMASZEED 1 AR
A3, MHMBENESENBAFREN 44 (R
3)5
FREREZ, B HMELUERR
FEREN. B A E 4 ILH 52K F
B, HMNEEERARENSLXMBHEAXRELTH
MAEEFHNEENBRMES (£2). MERNER
BRSHEEPHFURE=TEEHBEERE

£ ABUARRFEZAREMBHRAPHNERIUMANEHANE &
Tab., 3 Mean values of bird guild abundance among three successional-stage forests in Xinglongshan

National Nature Reserve, Gansn

(mean + SE, ind. /0.5 hm?)

W Guild Dediiisﬂ;orml Mffz;t Conifeti:ﬁoresl F P

& & Raptor 0.0820.04 0.07:0.04 0.020.02 0.96  0.384
8% Omnivore 0.2710.07 0.27:0.07 0.08+0.04 2.71 0.070
& 1Y Insectivore 11.55+0.54° 9.92+0.40° 9.13+0.38 7.66  <0.001
BB HHBY Gramnivore-insectivore 0.000.00° 0.08 +0.04° 0.50:0.11° 14.78 <0.001
A4 5 Gramnivore 0.70+0.12 1.50£0.17 1.32£0.17 7.56 <0.001
R A H Y Frugivore-insectivore 1.27+0.15 1.8320.17 1.2820.15 4.24 0.016
B RS Frugivore 0.52+0.14° 1.43:0.19° 1.37£0.22¢ 7.50 <0.001
FHEI% No. of guilds 6 7 7

ZHAE Diversity 1.10 1.59 1.59

RfT LA FBARRREREE (BDBEEFEYE, P<0.05),

Different superscripts indicate significant difference in the same row (least significant difference test, P <0. 05).

¥, RGBT A XL T S 3O A L
AR, WEMNEHERTKF SRABLERE
BT HAREENE, RATIIX EHR M
% TE WA GRINEIARAE H AR —E R
E (£ 1), XBRBMNAREEH BEFEANRE
RENBEGAREERNEERR, 5, 1K
M. BRI, F7EME BRI EE7E =/
EMBEFARTHMEZERRAERARE, RUX
L L DOETS: SRl RN

Skowno & Bond (2003) M King & DeGraaf
(2000) AWy, HBEEHEEMESLXHENEER
Fo EXEBUMRFX, FEFREENHET, HE
ZEMEAT BETN (Wang, 1996), HBIFIEH
BT RE R G R LB RAE S, NT¥
M K EY% (King & DeGraaf, 2000), RmHH i
HRHEERR, ANERES (MH) MARZRE
HTREMERESH; B, HEFRPREE

HEMRRLEL (F1). MERENHT, FH
WEBEACRHAR, — S Z W KR e
WE ., RENE . JuREMFEKEFHREM; W
W R B B K 24 2 Y R AT LE TR 3 T
38
3.2 WENMABHEW

Hobson & Bayne (2001) MR FH, FEEE
BT, SRMAAREEBEEN. APRE
REZHL., MEATEZESEREN, HEREHN
#H1T, MHAREEHBETERER. BIFHER
A ECMITFRAESE, B S 7l AR FRB 3SR
BER, MEASHTRSEHH AR B
. HR, HEefh xR E T SUE R EUK,
AR AR R A B IYRE A BRI AR R A
MEE.
3.3 RPEIN

X ER R HRRY KSR E Z ARG K
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WEEH BRI, B R =R REE
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REREZR (£2), MUHHFLIREERSINE
BT ER SR, TR Ry LA i
BARSIE S LS (1), Hit, mRAR
EEGLEHT, —LEEEN BRI
FHGLRBHAER TR MERMTANSEINEE
WKL ENEEZED, TiwEs Ak 524
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