ISSN 1000-0933
CN 11-2031/Q

R E A AL | -,
FEREERAESHERZRD
A4 oG ok o HAR



LA AR

L XX
" (SHENGTAI XUEBAO)
S FRNEF6H wR2&53AF (FATF)
=l "

B R EARBALAL E 0GR R B —— B BB LA R4 IR R F L% (1663)
gfﬁ'i;‘%;‘éé’]i&%ﬂﬁiﬁﬂﬁi#&«%%ﬁ%)ﬁ%i‘l“ﬂl\ .............................. E&ﬁgﬂf,;%%/iﬁ’é}){%,% (1677)
R F G ARRIR B R R ST T F PR e st AL, K—F,% (1692)
F B B RAK R A BEE S KRR TG £ B covveeeeeennne e WAM. £ B Y4 (1703)
WS RS RBEEGEEZAGEBREZ Y RGBT oo T, L RS (1713)
E.¢£7K/fpzﬁg%7}ﬁ#h"+)}l PR ﬁé‘»ﬁ,}i,}k;}%jﬁ ................................. %E]ﬂ%&#,ﬁék% ,}Ef%ﬁﬁ,% (1723)
Zk R T B KT R A ARG I B PG e EERF,BAKR, AT, %F (1734)
L Tl a7 1 ERE HER MEE, % (1745)
é}b/ﬁkiﬂ“#’lﬁlf«k/@ﬂﬂ MYP gi%j”{/ﬁliéﬁ%jw .................................. %%ﬁg,:ﬂ\fﬁﬁ’é E;,% (1755)
I G X T - RN BEE,H =, 7kE,%E (1762)
F) R TG IATFR — IR TR B d BEHE P I E oo evnrrnrrnnernnerneeneannn M oL, EHAfE (1773)
ii; CrylAb ﬁﬂ CrylAc r%é/a\f&lf] ﬁ}mﬂzﬁiﬁ{%i‘f\ﬂIﬂ:—/fﬁﬁg?ﬁ’kﬁgﬁ’ﬁﬁi%é%%"ﬁ ..............................

....................................................................................... EER K W kI % (1783)
S g o 0k R TG T B Dy W KA AT A GG G oo eeeeemrnne e L, s, B A4 % (1790)
RIEENFEMAER L ARRERR LD R0 E LRy /ER - ERAE, B, 2T, % (1796)
REA B E TEMNRE LB BT EH K BHAE e gl W RIT R, % (1803)
FEE BT A RHER S L3R A MR S T )T A eevnrvnrenrnnennnnnenns %%/&,ﬁiﬁ%,gﬁr_{%,% (1811)
F B R R IR LI AR LA 3N E AL eeeeeneenns W%, FHE, EEA (1820)
RELERABZRALE NOHARL T ZF B E e, TEE,E/NE, & ¥ (1830)
b AR A R SRR R Ak R AR R R AR B s T OEMMEAZE, A 4% (1839)
T KA F R KR LB AN KR TR EN B ceeereeneeneennns XM, R FF, R BRIk, % (1846)
BAGA TAATEE G FIR T R PFERIFAE v MES,EER, K B, F (1854)
a‘fi:&&‘ﬁ%ﬂixf’]‘iﬁ% R%Eé]\@jﬂﬁﬂﬁﬁféﬁ@ﬁgéﬁ%/;u ...................... Eél%,ﬂ:%ﬁi,g&ﬂ(ﬁﬁ,% (1861)
B WINE B B el B o 4 ) F PPNt ZHE . E E RAR,%E (1871)
BRI B A B ERE N E T kR E R BE LR TR I e

....................................................................................... FFER, T R HEHE, % (1880)
LA 6 TR T AL R L MY Fo T A5 A v vveeneemeen et BRAE R, R BN, % (1888)
BRI RN BE LN BB B M evvermeeneeneene e BOYHER,K M, % (1898)
B I UL LA Byt 4 ¥ o B A P AT B BL IR R AR R ST e I BHEWR,ESH, % (1908)
BT ELTFEEELEFEA ARG GAEIE A Y ereeeererereererennn. T, ® 4,FAKE, % (1917)
AT cDNA Lty 2 #GE Rtk fe et R A S R R T RABEA R SRR R LB MR e

....................................................................................... %@%jﬁtu%,ﬁ%m,% (1924)
é[ﬂﬁpgrj-*mﬁu*#%—ém#%}%él}f?ju@]}E]—%— ............................................. j%f’%%%,ii i}k‘"fﬁ%jﬁ&,% (1932)
BT TM 2 BB 0 AT R B AR BARACEL B AT -ovvveeernnrernneen = o, R F,E OE,E (1943)
F T CFD 695 7 oM 28 ] K By R ERIE R L AT wevvevenrrnnenrnnesnnenieninnnnnn, X # 40 0TS BOE R (1951)
Tt 5L5iE
PR AME R BB G LEIR coe ettt e RN E (1960)
R E R
;%:‘}F)‘E_ﬁ‘JJH/Ei\hijﬁiﬂ'?’ﬁ%55%3/%#9575}1#hﬁ%%%ﬁ‘”j(ﬁi#%i%%\%%u ...........................................

....................................................................................... BoOYL, M, AL E (1970)

HAFIEARSHCN 11-2031/Q * 1981 = m # 16 # 316 * zh * P = ¥70. 00 # 1510 * 34 % 2012-03

ECEEEEEECEEEEEEEE

HEEW: B EREIEA— XA — YR KL TR — e h R R AR B R RA M EN AL, KLE
ARHEN XA T AE MW BB W AR A — S RIS T, TR B T 584k
HiAC, SRR AT IRIR S T A AR A AT E SR BE A A IR BRI A RRIS R A G B8R A, R ENE 3
T AT G T R R I E R R BRI, FRIEISE R, BAK TR, /MER I, HRIR KR
A BT AR

FERM, BEFEEER LMol K% E-mail; cites. chenjw@ 163. com



5532 B 6 W) S = & il Vol. 32,No. 6
2012 4F3 H ACTA ECOLOGICA SINICA Mar. ,2012

DOI: 10. 5846/stxb201102170182

P& IR R SAR AN SR MR 4575 0H . i AR RS R B O R OB S . AR A4, 2012,32(6) 11898-1907.
Fang F, Hu Y K, Zhang W, Gong Y M, Liu Y Y, Yang X J. Numerical analysis of inter-specific relationships in Alpine steppe community in Bayanbulak.
Acta Ecologica Sinica,2012,32(6) :1898-1907.

SEEREVEEMEXZANBES N

5 1,2 w1, 5 1,2 1,2 1 el
Ao RDPERDT ROARD AR Mt M A4
(1. FEBEpH A S SRR, B8 AR5F 830011; 2. FEBZABEMFRABE, Jbat  100049)

FEE N T R0 I A0 o i ZE R S A A 0 W 2R R0 ) DG 2R A %o JF o D o A7 AR J IR 2 A 25l b, R O 22
ook xR AR I SCIR BE R SO W R DGR FIAR DG PR HEA T 1 40 HT . S5 R . 1) W3 A 6 s o5 S8 0 JUAR ) 9 1 S A
Yi5rIE 16 BE,26 J& 36 i FEH 14 A WAEYIFR2) AR S )7 22 R (VR) W | 26 RENRITHE W = 61.52 %%
JETEE VR A 00 oA A S 8 3R T Ry AN I 2 OC s SRAE N [R] SCHRAR BE 1 Ochiai $84K(OT{H) , SRS RECAC AW 5 ;3) A b
AR 5 H T YR Z RSS2 TE m s 6 ], 7ERE I b 3RO AR SR 0 (OB | 5347 2 32 T WAl i 52 0, 7EREVR O RE R 2
FETE H R S5 BTN 4) AR 14 AR FFPREXS PR 35 By UM £ ARSI R T e 11500 3 A SR, [ —E 7
FRLL P, 25 Tl B EL A B0 I TE R A, | TS [ 2L MR 25 5 O AT, S B T TR A AN TR AR 2 et o AR S B SR AR 2
T8 PR B A3 B (R AR S TS 5 ) XHR AL B b A MR 2 48 T L

KR TS T R BT PR B S FE R R A SR

Numerical analysis of inter-specific relationships in Alpine steppe community

in Bayanbulak

FANG Fei'*, HU Yukun'*, ZHANG Wei'?, GONG Yanming'*, LIU Yanyan', YANG Xiujuan""’
1 Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumgqi 830011, China

2 Graduate University, Chinese Academy of Sciences, Beijing 100049 , China

Abstract; Highland ecosystems are believed to be of vital importance in ecological study, partly due to the rapid climate
change worldwide and the highest sensitive feature of this special system, not only its productivity and biodiversity but also
its inter-specific relationship, to environmental alterations. The Bayabulak Steppe distributes in the middle part of Tianshan
Mountains, and is situated at 42°18'—43°34' N, 82°27'—86°17" E with altitude between 2460—2760 m. Climate here
belongs to typical alpine cold climate with yearly mean temperature of —4.8 °C, yearly mean precipitation here is 276. 2
mm, yearly evaporation is (1 135.2+112.3) mm, the snow period in Bayabulak is about 150—180d, and there is no frost-
free time in this region. Stipa purpurea and Festuca ovina grassland are the dominant vegetation types in our study site.

In order to clarify the species composition and inter-specific association of the alpine grassland community of
Bayanbulak in Xinjiang, China, variance ratio ( VR) of the overall association, association coefficient (AC) , Ochiai index
(OI) and Spearman rank correlation coefficient, based on the 2 X 2 contingency table, were used in our quantitative
analysis. Field data were collected in July 2009. Three parallel transect were firstly set up and the distance between each of
them was 50 m, then 20 plots (0.50 m x 0.50 m for each unit) were randomly set within each transect, in so doing total of

60 plots were involved in the present work. Our results showed that: 1) There are 36 species with 14 common species of
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plants in Bayinbulak alpine steppe, and they belong to 26 Genus of 16 Family. W = 61.52, a statistic index to test whether
the VR is significant or not, indicated that the overall correlation of all plant species was positive but not significant. 2)
Inter-specific associations of keystone species with others were neutral or not significant. Keystone species showed greater
independence and occupied prior ecological niche in the community, and their distributions were not susceptible to other
species. Values of OI were basically identical to those of association coefficient; Based on the measuring of OI, 19.79% of
total 91species-pairs composed by 14 common species was significant or very significant, and 72.21% of them showed
positive correlation while 27.79% showed negative correlation for those significantly related species-pairs; 3) Inter-specific
associations of accompanying species or weeds with others were significant ( negative or positive ), suggesting higher
dependency of accompanying species or weeds on other species, namely they were susceptible to other species and only
occupied inferior ecological niche in the community. Furthermore, populations of these plant species are instability in the
process of ecosystem development; 4) This study provides new dimensions for the theory of species association. According
to their adaptability to the environment and the relationships between plants and environment, the 14 common species were
divided into three ecological species groups. Positive correlations occurred among the species in the same ecological species
groups, while the negative correlations were found in the different ecological species groups. It mainly due to their different
biological features induced by different adaptability to habitats or separated niches; 5) Several suggestions were proposed to

promote the ecological restoration of degraded steppe systems in the study region.
Key Words: Bayinbulak ;plant community ;inter-specific association ;alpine steppe ;ecological species groups
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Table 1 The main species, serial number and the importance value of populations in Alpine Steppe

RS HH RS FEH

t s, fi |t WA, T
Species . Importance || Species R Importance
Species name Species name

code value code value

Fo -3 Festuca ovina 14.975 Ac VKL Agropyron cristatum 5.0809

Sp LAEET S Stipa purpurea 12.163 Ca HARE B Carex atrofusca 6.9778

As TH [ Astragalus sp. 12.675 Pa R ZEBE SR Potentilla anserina 6.6042

Lt PNIIYiE Leymus tianschanicus 12.719 Ts WY Taraxacum sp. 1.9671

Pb TRATBIE Potentilla bifurca 4.5983 Se TIRTE Schultzia crinita 2.6421

Pm ZRTWE I Potentilla multifida 3.7664 Ll KGEE Leontopodium leontopodioides 4.9314
Ke V& B Koeleria cristata 5.2706 Ha FA[ /R ZE S EEAL. Heteropappus altaicus 1.104
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Table 2 Dynamics of associations in the alpine steppe of Bayanbulak

Ji 2 & LT s X IE5E [T E S
Variance ratio Statistic W [ X5.95.60 » X3.05.60 ) Results
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Fig. 4 The semi-matrix of Spearman rank coefficients for the 14 dominant species in the alpine steppe of Bayanbulak
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