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o E OERPUMEXISZ . RS RIS ML R EL S (Stipa purpurea) L JSUNTF SN S, SR FELERFE
Ti ARG TR R AR, WIS BT T LD XA B T AR AR o £ AR DT A SR O U R
S PP LR AT R L BT A A R O AR TR . I RE LIRS AT AT A 3R AL AR
T+ T S (Potentilla bifurca) (1) BALEF + w1111 i H(Kobresia pygmaea) BEVA (1) RALEN 5+ 115 F
BK(Poa indattenuata)BF % (I11), H&HEE 5341 T X I BLARIX AN S B0 2 S (R 5646 BT S0 TR, (H& 1
IRETR Gt I AL B 225, REVRARBMIE S A 45 AR IR T A0 1L AR &, e T ANILLAR AR 481G .
3)EEACEE P R AR 501 LI /N FROBE DR 3R ) SRk R K RUBE S 38 e PR PR 2o 4) T A S8 A B0 B S R 11
)5 B 4R%L. Shannon-Wiener§ ZUF1 Simpsondii £ [7] LA K e AT TN FE 13 2 W AH OG0 &2 FEMEFREAE3 AN HEIX )
TEVR () R I A — S AR A A, $4395) FEHR 2. Shannon-Wienerdg 21 Simpsondi 5 M K Z1 /N R34 U :
REE T > BRI >R L .
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COMMUNITY CHARACTERISTICS OF STIPA PURPUREA STEPPE IN
SOURCE REGIONS OF CHANGJIANG AND HUANGHE RIVERS, CHINA
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Abstract Aims Stipa purpurea steppe is one of the most important ecosystems in source regions of
Changjiang (Yangtse) and Huanghe (Yellow) Rivers. Our objective was to determine Stipa purpurea
community characteristics.

Methods Typical Stipa purpurea communities distributed in Maduo, Qumalai and Tongde of Qinghai
Province were selected as three sampling locations and sampled using 33 sampling lines for a total of
330 samples. Analyses used PCORD, SPSS and EXCEL software.

Important findings Species composition of the investigated community was simple, with 96 species
grouped into 58 genera and 23 families. North Temperate genera were dominant. We identified three
associations: Stipa purpurea+Potentilla bifurca association ( 1), Stipa purpurea + Carex parva associa-
tion (II), and Stipa purpurea+Poa indattenuata association (III). These associations have different
characteristics that are analyzed in this paper. Comparability analysis show that association [ is much
more similar to association II than III, but the importance value of S. purpurea is much higher than any
other species in all associations. The community distribution of S. purpurea steppe is heterogeneous at
coarse scale and regionally homogeneous at fine scale. The correlations are all significant among even-
ness, Simpson, Shannon-Wiener indices and latitude. The curves of evenness, Simpson and Shan-
non-Wiener indices changed similarly in samples. Species diversity for the associations was IT>1I1>1T .

Key words source regions of Changjiang and Huanghe River, Stipa purpurea steppe, agglomerative clus-
tering, community characteristics, o diversity
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FA P AR IR IS 2 BRI X, AT 7
RIS, ML R, HE R TR, 2 E T AR
SIEYIX R AES RS, TR X R0 A4 450
B, R . RERKT . ST R
KHIX Y 48 7R 0 ] 5K A A5 AR 05 2 4 RS2 R [k
AR I AR R, H AT, R RARE M N K
ANGHTPRI R T, TR X R A 14 i 55
ARSI G, AR [F)
B, 3 7 S W) B I i b DX AR AR BRI o A
TR TLIYR X A AR S EE DS AR 2%

BACEN F (Stipa purpurea)F B R AR 43 %
IS, 1999), A& A TR R R KR
e JEORH I 9 v L AT R, AR KR E R,
AT SR T 2E . 50 A4 SRR E, B8 2T
e JEURIT L P 9 A S Ak A i LR % RGZE, 1987).
SRACE 5 B U T IRT Y8 X sy € 8 Ji v oy A T R B
K IE B BEE R OR S, 1979; L 45/
2k, 1982, FIXSICAE, 1987, FEHT, 1993), £
POAE VS . AR K B2 e P AR B RS e Pk )y
TR 5 T R, () IR O Ok 3t 3 80l 1 o i 4
BE TR T] Bl b B 4 TR I X TR
b1 A 8 R S5 A A B B A, DA e
DX 28 A6 £ 5 B JRUBE TR IE 1R R SR 9T G A L3R

SER

AN LI PR DS AR BT 5 5 S5 20 A 1 e Y
Hu DX, 75 S A IR R AL b, AN ) SR O
JEURE Vi 1) Bl S A BN DX AR M B 2y B v 2) R 3K
T3 MR B A4 FCRE s 3) S VR AR UTE 20 75 4) 2%
HE a2 FETEBUIR LA S a2 FEVE RN HR . 20205 5 1)
(2% 2R A5 LA T I HEAT T ST, B AE DA AIRE
FEET S HE R B 5 BORR RORURUAE, ORI
DR AE BT BRI T 9T B 2E 1  2) R
SACEE 5 R I 0 Ak m, RS RRAL A K
SRV L5 PR B R R AU B 3) R =
TEUR A SR ORGP DX (0 2B 25 R 97 AN AT R0 PR (IS Ak
ORI Z K -

1 FARXEERMFR G E

1.1 DXOBOME LRI M v

YT L BT Y DO AR o B S AR R T A
W AT B By, B 2 (FEb 1) R SE(FE
H12). [FIEEREHB3)3 AN FEHL (R 1) o R PRIEAR X —
FobE, FEML IR B AE KIS O 2
AN IR T o A IRRETR, SR RE L RRE U A 4
B BT AT BURE o 43 HF A0 A T A T20054E8
JBET& A=) 6 v I 50 I

R1 BEEHBEKRFR

Table 1 General conditions of sampling plots
i H Ttems FEHb1 Sampling plot 1 FEHb2 Sampling plot 2 FEHi3 Sampling plot 3
ATBUX 3 Location % Maduo K3 Qumalai [f]4% Tongde
FE£k S5 Sampling line No. sl~sl1 $12~522 $23~s33
WHR Altitude (m) 4210~4 355 4290~4 567 3 343~3 555
. 97°40'57.7" N~ 95°50'40.5" N~ 100°54'20.4" N~
LA iF
£ Longitude 98°19'42.3" N 95°53'39.8" N 101°13'32.7" N
Z6Y Latitud 34°50'7.2" E~ 34°07'39.8" E~ 35°15'56.4" E~
“hi Lahitude 35°06'39.6" E 34°08'54.6" E 35°18'17.5" E
=5 CRIR (C)
678.2 902.3 1662
Accumulate temperature=5 C
A2 e L
AT (mm) 311.0 429.4 9023
Average annual precipitation
e L ) By b R At

B2 Soi
FHRA Soil type Alpine meadow soil

Alpine meadow soil, alpine steppe soil

Chestnut soil

1.2 AR Ty vk

HAEH Y B E 1146100 mbfek, B4R
FRCE10N T mx 1 mf AT (TRIBE 2410 m). 1E4HI0
SEANFE T A IR AL Ay R RE . BETE
W SR REVE DR T, R il SR T BT A

i PR 28 245 B8 R W v B A A B N 1 RS B
V0 FE 5 M O S B R S 34T 1 5
o
1.3 Hdmibr

X P R A K33 4 VR FE 2, R HIPCORDZE
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DA AT R Mo FISPSSHE vk ARk 47 AH
KorHTe

T AR ARG T 8 R A, FR A
A8 F SR 00 25 MR B HARER A, U T AN R RV )
() EGAR, A SR H & R 1 o (AR A A Sk
7o, HA U (Kuramato, 1970):

HLE (V) = (RO B9 B + AR 56 BE)/2

HEVEARRIVE R BOH LU 2 00H5: (Sorensen,
1948; Magurran, 1988)

SorensentH L R4 IS,=2C/(A+B)

Jaccard AL PE R 4L 1S;= C/(4+B-C)

aZ FEPYEH EE ETR AL WA 2 FEPERR S 3
S EARBBRZ TR (S w0, 1994; Hf
MIXIEB, 1994; Pielou, 1975)%#ritie, 2xin
T

YRl =E & J¥ (Richness index): R=S

5] FE 46 $ (Eveness index):

E=—3(PilnPi)/In(S)

FEVR W) PP 2 B 1% 48 £ (Diversity index):

Shannon-Wienerfg #{: H'=-X(PilnPi)

Simpsonfi $: D=XN(N~1)/[N(N-1)]
rh, SOUREE R NPT AERETT A5
FhE A 2 R Nk Bl AR, A X A
Pi=Ni/N ; CZPIRERIAMECE, 4. B AN

2 HERE5HH

2.1 HERAED) DX AR LB A DL
FIT U 5 (K S A 5 B IV 3L M BURY T R

96fh, HJm58JE, 238}, TR K2,

e SAEHE (1991) 58 T o [ b -1 He 4 Jag &l 43 1)
ISAS AT X A, i A X AR 5T 5 B S VR i
R 8 v K 53 D e (oA 2R 8 (3) . o, bl
G TR G = AN | 0 | T R P
Hee i oA KB I021E, A SR H36.21% .
2.2 RERIEE T

8 FIPCORD# A, SR AT H133 2 FE £ (s1, s2,
$3,+++533)96 1 i 4 1) T SEAH AL R B, 23 o0 a4
Relative Sorensen Distance(/&]1a). Euclidean Dis-
tance( 1b). Chi-Squared Distance(& 1¢c)35 i &
A3, KR 2 I08 RER I T 10 8 221 O Fidk
(Ward’s method) 172K . Wi 1P, 7of5 IR
B h50% . 40% « 25 % b (3L RE T B ¥ AE
BT PR AR S S0 BT, BT 2 TR TR 22 ) A2 AR 40
(R, BB b BT UK AR BRI 23 s 2 75 S WE TR
GSEBR G OLI, 3R 2 SR e 45 RE EOR B AN
S M- PRI TR RE R AT 0K, I i) K A g SCER
W, fEHATIRN), HI3FE B R A 4 1 B
IR IAN G R B3 AL, AR
R A5G AN S A R, RIS 3R R
UEPSE

AR F + T K (Potentilla bifurca)#f
(L) SRR RS FELsl~sl1, A e
ZHLIX . BETE R JE R58.8%~90.5%, ViR %
JE75.45%, ALK S (RIS o B2 A 53.8% o fFE
A 55 /N KGR 5 (Leontopodium pusilum) KALE
(Artemisia macrocephala). )| & 5 ¥ K (Poa in-
dattenuata) FIF L & . (Carex ivanovae)<% .

R2 RREHFEREMTEDERFR

Table 2 The composition of seed plants in Stipa purpurea steppe community

£l Family

T No. of species

B RN A B Ratio (%)

%%} Compositae
AAF} Gramineae

T Fl Leguminosae
J5HE} Cyperaceae

Z %kl Scrophulariaceae
#Fl Chenopodiaceae
JEHE} Gentianaceae
FEEF} Ranunculaceae
1%l Rosaceae

JBE14F Other 14 families

19 19.79
16 16.67
11 11.46
9 9.38
5 5.21
4 4.17
4 4.17
4 4.17
4 4.17
29 20.83
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Table 3 The generic areal-types of seed plants in Stipa purpurea steppe community

I3 A KM Areal-types

JE$L No. of genera dr BB E 4 Ratio (%)

Jbi 45 43 4i North temperate
553 4li Cosmopolitan

IH 1 FE 5 4345 Old world temperate
AT 4> A Temperate of Asia
RIS AT East Asia

Horp g X . PYIE R4 A Mediterranea, West Asia to Central Asia

h [E 454 Endemic to China
HIF 43 AT Central Asia
12 A 43 A Pantropic

#1 Total

28 48.28
9 15.52
5 9.62
5 8.62
5 8.62
2 3.45
2 3.45
1 1.72
1 1.72
58 100.0

LA EZF + |l & L (Kobresia pygmaea) #F
B (1) AV R A e 2es12~s22, 0 A AE il
PRI DX o HE R R 1 B R 82.5%6~94.7 %, T
i 88.62%, HACLH P MIXT i N 42.91% o f1/E
A N AE 91 Wi 3P (Ptilagrostis  dichotoma  var.
roshevitsiana) —ZEE R N AR L

FACH Z + 115 BAOR B (D) %Rk
A0 Zes23~s33, I ATAEIRIAELIX o FEV S 5
FEHT7%~98.8%, V1 i 93.51 %, K ALt
AN BE56.29% o FEAEFIA TS Hi(Koeleria
litvinowii)« Bl /K Z& J WE 16 (Heteropappus altaicus)-
W (Leymus secalinus)Fl 4 Z2 0% %55

RBESHTEER, irk 2 M. [
3 X R ) A 2 ik, BostE— X
S P B R AR 5P R JRURE R B AT R RS, A
[Fi) 1t DX PR RE 7 W e B — 2 22 5 . XU WA AT
2 UK 9 3 AT S B /N ROBE X5 ) e v K
JRORE S 3 5 P R A
2.3 VR T EURHIE(E N AR AL

FACE S PR AT BRI 2> BERE ), AL
FAFIE G AR R AU HER . T A 3 B
W, SBREERARE S A YE A A A AL (B TE, (H3
AN ML DX PR R 7 G5 K30 T AP AL 2 5

3BV R IRV B i SRR, B2 M
DA T+ JRR S i DA 9 1R[] 42 1t X 9% 11T
K RETE ST B2 ) 75.45% « 88.62% F1193.51%,
T L P B A R R AR [ R (2 R 1) IR 1
BRI EEE 2Rl FiR e RS IR L2 Na
TG D0 MR B b R BE K K Oy AR B R B

B

N3N T v 2 70 v 3 B o ) R (R i FE AR
G BN RA) KRG, s PSR P EE
B 35 B34 I B KT e P ——3 AN Hb X (1 HURE #
e P (PP ET STV, (EAS R M X B v = 2R
FIRFAEA IS S AFAE 22 5. 2 X YR 1 46 qE
BY S AHN 56 BEAE3ABETE o IR AP (=3
BBV, MR EHR X B TP I T &
TR i L i R R AR A, A 4k
T S, A 2B Rl RN 3 2 b X TS AR AL,
AR EZEAEE YA, s Em k. FE
X BT, ARAR RN R #OR, thEAEH
PSS T MAHZERK, HHEIT —% 55
AR N s AR, TTRE A [ AE M X A 1 i
AT A IR R A T — LA 4k
2.4 BEHARIME BT

SorensenfH L 14 5 44 Fil Jaccard #HALL P 2 24 11)
T RS T W BEIE TR I A AHBLPE (18, =
0.562 5, 1S;=0.391 3)&m, Hf¥&x [ ATIUS, =
0.377 8, 15;=0.232 9)[FIAHAME S 3 T AT AH
(IS, =0.377 4, 1S,=0.232 6)MZ L)L, #ix
TS T AT AR RUPE o 1X 5 K H Relative
Sorensen Distance([&]1)#1Chi-Squared Distance( %]
3) P 2 A KT R IR ML A, 3% 1A
IT AR LR B i — 28, 158 A, ARG IR

M2 & .

L, R I A2 EREW R D, M
AL, B S, LB AR S AR T
(R0 AT DX TR 48, BRI 2 [A] & s i K &, HAE
BEr s 2. Bl NSRS, B AR
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Distance (Objective function)
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—
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b) ED-Ward’s method
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¢) CsD-Ward’s method

1 REHTEER
Fig. 1 The results of cluster analysis of Stipa purpurea steppe community
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Table 4 Changes of relative coverage and important value of the dominant species of Stipa purpurea steppe community

B 1 Association |

7% 11 Association I

eV 1IT Association 111

P4 Plant name RRCER S FH g CFHEEE Y CFHEEE PSR
Average important ~ Average  Average impor- Average cov-  Average im- Average
value coverage tant value erage portant value coverage
KA Stipa purpurea 39.26 53.80 26.41 4291 31.33 56.29
N F K Poa indattenuata 5.29 1.43 5.99 3.69 7.81 8.57
TRV Potentilla bifurca 6.68 3.11 6.44 4.48 5.26 3.76
LB R Carex ivanovae 4.42 2.50 5.99 3.81 5.06 3.15
F 1l i ¥ Kobresia parva 0.05 0.02 11.77 14.38 1.31 2.26
$9/NKBE Leontopodium humilum 5.89 4.14 5.08 3.52 0.04 0.01
I Astragalus mattam 3.81 1.28 5.96 3.52 0 0
/J\TE?E&M_Z»' Ptilagrostis dichotoma var. 0 0 746 7.89 0.42 031
roshevitsiana
WHERES Saussurea arenaria 3.32 1.896 3.52 2.26 0 0
™ ¥ Koleria litvinowii 0 0 0 0 6.37 7.09
5 BOERHEMMBEEERMRLY
Table 5 Common species and coefficient of community similarity
TEY4 Associa- Sorensen A1 & 4L Jaccard FHALYE 22 % Pyl
tion Coefficient of Sorensen Coefficient of Jaccard Common species
[~ 0.562°5 0.3913 27
II~IIT 0.377 8 0.2329 17
[~ 0.377 4 0.2326 20
1.2
a —
= W
) <
- 2 .y
£2 48 ® S
£ o
S8 TS =D
g8 g.c
£ £06 8y ~*E
s 2 25 —AH
T 04 1.0 5 3
o 7 £ s
c & S o
S 2 £
2 & 0.2 05% §
[ 5)
s1 s5 s9 s13 s17 s21 s25 s29 s33

FELE 75315 Sampling line No.

B2 HACE R BRI A EFR B, Simpsonds BT Shannon-Wienerdi 30454k iHh &

Fig. 2 The curves of evenness, Simpson and Shannon-wiener indices of Stipa purpurea steppe community

22 4 DR ZEAR K, PO Al O RE R T ORTREVE TTT
(O ARABLPE the 5 /s o ARV 1030 23 A1 DXt R I
KITAK &R, (IR E. R, BRI 2
BHGEGERD), JF H P R RE Ty KA RT3
TR ), e O R T R A, R
MBS AE BRI, P o3 A (R RV TURURE V& THHB 5
HAL

TR M AR ALIE i &5 SRR I, S Ae 4 5 AL
JAE v ] RN b AT P A . Hb BE RS A A A I
U
2.5 aZFEVEILIR

KEWFRY, EWEZHERAGEZEMAES
A 4 I 6E (Tilman & Downing, 1994; Tilman,
1996; Tilman et al., 1997a, 1997b; Hooper& Vi-
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tousek, 1997, 1998; Collins ef al., 1998; Wedin &
Tilman, 1999; Yachi & Loreau, 1999), H.ra%
FEE, s SR 2 FE PR U JC A 5l N H,
BN A D e e E I R R . AR SCHE
SICHE A LAl D A B T VLR R AR S
H R a2 AR o

K2, B3R T8I F A R334 435
FESRE(E) WPt 2 4 PE 45 % (Shannon-Wiener§5 L
H', Simpsonis 5UD) W) =5 FE 45 ERIG AL AL iih
2, RAEKE, WA ETEE. Shannon-Wienerts
$ R Simpson i £ i & 40V, Ul BH A5 HURE AR 2
BRI SRR R AT R, B FEL A
FE A Z A0 I — o AR E . 0 Fh = REFR 2K
(A A FARE A8 &) BE 4R 2. Simpsondi £ 12 A
[P & o T S N VS R e e O W o 3
R R AR R 2 N Hi T R B VR A3 AT R TR RS I A
Ko

R KA, WA R EH. Shannon-
Wiener i £ fil Simpson$i7 £ % I — B &2 4k &
P BRI >REEII> R T (R6). AR KM X
FEVE TT(FE 2 s12~s22) [0 480 22 K 1 Hi5 200 1 il 2k
B2, E3), Ut B % XA W 3 0 X 4
W) BTk AR =, FELR T PR 2 FE AR (AR, IX
TER AT B (B Dt A Some, il BR S HBIX IR
LR RREREGS R, FLBAHELER. BY
FE e 48— VR AR 55 vh A S R i AN A ECH 1 4
B A L, B S i T A A i 34 A R (kA e

© o o = =
N o ®» o N
)

o
N

Simpson % Simpson index (
Y5485 Evenness index (E)

o

1995). R 3 M X BV TT (13 50 FE A2 3AN VR +F
N, R g s22 B AL B T BT A FE £k B i
0.905, J&t PN 4 % DR AE i 5 B EAE 23
i /NI, B AR /N, 3 R A A
FEN, BEVR A NS, M AE R s22 1) SR ALH 5
LM R A726.52, /MedIi Sy NI R EOR. B
NEE, mids, WK, —R/HERFEFK
B AR LE, 1%L e dom K. Rk
JE iy DXHE R AR A IS LA B (IF TR S 55 TR
88.62%, (E3MHEVR P fm ), ) M 5 SR T
BEG S R B2 Pk, n b iy o 4 210 18 vy 3 A0 1k
i #5 # 9% 11 1) Shannon-Wiener i £ Il Simpson §i§
A 3IANIE T T dse KA AR 25 2 BEAR T o etk ] A
3, fr2 MR AR A O B R VR AT 8 T, B
TR R KR DU (R 55 B2 K, BETE S5 A%)
BRI A KRB 22 (L BV v T 2L /N ) R RE
2 FEVEBE
2.5 LA aZ FEVEZ FE SR £ BL e AT R i
. BAERI R

WL SPSSTHEL, M3 T4 aZ FEMEZ PSR
B LA R e TR R . 2 2 TR A G R (R
7)o SR EIR, VIS EARBONYIM 2 FErEfadi e
() AR S IE AR DG, X RN A3 55 (2004) 7E Hf) b
IR 5% & A1 ] /), 158 B Shannon-Wiener 45 £ fll
Simpsonfi £ 7T Hifi i 25 A6 EF 5 B JRURE R 2 1 I
AR B0k, IS5 BE R 39 e vk 2
FEVERI R 1. 54b, YA RETREL.

Shannon-

7 Richness index (R)
X mo

.
o
[

[&)]
e

s1 s5 s9 s13 s17

s21 s25 s29 s33

P 7 %15 Sampling line No.

B3 RAeEr 5 BR AR £ IR AR, 395 PR HORI Simpson i U4 14 il %

Fig. 3 The curves of richness, evenness and Simpson indices of Stipa purpurea steppe community
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R6 EHREaZHEMERTHE

Table 6 The a diversity indexes of the 3 associations

HEIE 735 Pk YRR 55 BEFRHE Shannon-Wenerfi 2 H' Simpsonig£(D
Association No. Sampling line No. Richness index Evenness index Shannon-Wener index Simpson index
I sl~sll 12~26 0.764 2.190 0.808
11 s12~s22 15~21 0.845 2.446 0.878
il s 23~s33 15~27 0.804 2.337 0.849

RT oZFHMEEREURENFIER. K5 B HEX S

Table 7 The correlation analysis among a diversity indexes, altitude, latitude and longitude

1 H YrFhEE ER 5 1% SR HE Shannon-Wener #i%(H' Simpson %D
Items Richness index Evenness index Shannon-Wener index Simpson index
Yy & FER richness index 1
5] BE PR BLE evenness index -0.247 1
Shannop-WenerTE%ﬁH’ Shannon- 0.601™ 0.612™ !
Wener index
Simpson#§4LD Simpson index 0.173 0.854" 0.849" 1
K Altitude -0.10 -0.004 0.003 -0.053
4% Latitude 0.54 -0.467" -0.350" -0.384"
2% Longitude 0.69 -0.283 -0.194 -0.212

* p<0.05 **: p<0.01

Wienerg 4 . Simpson¥g £ f1 4 JE 1k 2| T B3 1
A, 5 HRORN 28 B2 W) G 2 35 AH DG ME o T A 403 2
A RE R S e SR AR S5 R IR T 22 FEE 20 A A Jm) 1
FEREN 72—, WhmmL, SAH 5
TEVK W) Yy &) B §8 #0 . Shannon-Wiener 45 4% .
Simpson i £ 2 P& W B (& 3, X RAEY) £
FEE FR 2R T ) P AR 328 U 110) R i — B0 o

B R, P E BB A
%, Simpsonfs FIY A B A, X AOE Py — Lk
22 G AR SRR R L M B e S AR R AR
PR X (2SS, 2005; BRIESE, 2004)MITFSA
FEAN I, At Peet(1974) B STUE W] () Pieloudd) 2 &
FREOSFP ) 35 AR BURAI S B . P AR IR AR
485 B ) R DR AT B8 A S A o R R R L R
ST < a2 £ O N R B I e R (VA = 25 IR
X, S XAAH I SR E R
g J 1P o

3 it it

30 YLD A A2 AR T i P AL X
SAC T 5 o T I DX e T R I i R AR,
iz X B SO AR ARSI 2 -, H R R
JEUDAL, B I Xk 56 A T 5 5 R 9 PR IR AR ST AR
UL L TR EAC B 5 B U VR IR T 4R T A

A 7 H PR A T R X, A D T I X SR A
EFIF R P RS 5 R SR AL R b T R A 1 LE A
FECE/NFIEE, 2006a, 2006b)F175 b 1 X 28 1 4
5 B v L R R AR 5 Y A8 B A ORI T 9T
(E/NFIAE, 2006a, 2006b), iIF B 246455 79 b fiE
5 IR Rt A S A R AR
AHRD, T b 43 [ e B A 0 2R T B A SR A A
[F] o PN BB TR AT 5 R JEURE V& IR (PN 55, 2003,
ik REAE, 2004; FFRT, 1993) L EHH WAL, K
% 2 T 40 BT R v A 40 SR A A S B JSURE VR 11 B
g3, T A SO ST 5 DX 28 A0 BT 5 B JURE VR SRR AIE
[P SCHE WA ILARIE o AE XS LT, AR SOV
TRDCRACE 5 SR B M SE AP R B o A
R ANTED R D RV TR R AR AN 22 A P 2 R S T T
HAT T AW o0 B, 77k B R A E T U B A
BRI Al B2 R

3.2 VLY XS AR P B RE VR A AT S I
/N RO DRI (] 5 1 R R R S 3 T TR AR
[F) — X 35 Py 158 6 L 5 o U 9 L AT R4 TR R
PE, T AN [R] H DX(0) BF V& 76 55 5 R RSS2
R ZFEEE AR — e 2 5. X
T oy AR i, AT BE S 0 M MR A . e R A
RO B IR 5 R o SR AE L 5 LR X bRy a5 A
HHA TRORM B mEH, XA X 2%



1124 Mo 4 & ¥ W www. plant-ecology.com 32 4%
e B AR AS R G IR R A 1 AT R4 2 & £ X #t

SO O 2 N NA R LN o A
HEVE ANIR B 10 0 ot il A9 SN R S AP A
FEFR7R A SR AL Jy I LE A 4 55 o R FR 1R 4
(FEHEIE, 1993), HIVIRER ARSI A2 DAL

A WIE 9T B A AT 5 B TR I PN 7 1T P A ) I A R R
fitlh, A VL IAT Y DX A A OR3P R BN S A
3.3 FHYHEEE I S B 2 HHR R S — T TR R
SO, X BEREAE S HOR BRI A B AN AR
Pe A sor, BESE I S5 B R AR AFh AL &
FEEMEN MR HRE R, NI
YJ51FEwi K, Shannon-Wiener & $UF1 Simpsont %
K, FEEE AL Ry, 2R G 11 380 B 3t bE I
DX R TR o AT OV 5 X5 AR A 5
WIS PRF IR SR G e ok, A RE B 4 Hh 4 PR K AR
BRI . R R EBIR AL 5 R IR 1) LR
& DX IAS R TR 0 25 5, AT REAT BT H 8 tH O
A BN 5, A VLTI X AR A R IR A $ i ) 27
R .

4 & &

4.1 SO A AR A S RURE VR S ) P A
B T N ¥ 0 e 0 e B B N RN R v
4.2 JFTHFLE L] 1R 3A B R
BRACH T + “RBE M EQ) BAEH T +Hmb
VR (1) AL 57 + )11 R B U4 (100,
H ATV 3 A T AN R Do BOARIX 3N 7 SR AR
ST BB RARE P TR, (R & B IO TR 45008 2
AEAE— 38 75 5, BE TS ARABLIE 20 B 45 R 3R B BE VR 1
AT B AL e v, AR T ARTITRS AR AL A o
4.3 CEARER P B GURE VR I AR A K LR BR B
rRR L BE A K a3 TR B AR R, & XORE R [
7 7 UL B Lo A nl fe s sy PE AR . R R A
R R ) U A

4.4 PERE N a2 FHEEREERI A —31
AR, %5 B4R 4. Shannon-Wiener45 4
I Simpson i £ A K F /N [0 WP 4K At V& T
>EEII>EE T .

4.5 ¥4 E 48 . Shannon-Wiener 5 £ il
Simpsont5 Z 0] LA K e ATV RN A B2 0] 3 2 8 25 40 0K,
21 B2 ] R A2 R M VLR XS AR O B VR 2 K
PR A Ak ey 1) BB N 2 —

Collins SL, Knapp AK, Briggs JM, Blair JM, Sterinauer EM
(1998). Modulation of diversity by grazing and mow-
ing in native tallgrass prairie. Science, 280, 745-747.

Guo K (58#7) (1993). Vegetation of Qinghai Hoh Xil Re-
gion. Acta Phytoecologica et Geobotanica Sinica (Fi
W25 2 S R 24 2441, 17, 120-132. (in Chinese
with English abstract)

Hoopor DU, Vitousek PM (1997). The effects of plant
composition and diversity on ecosystem processes.
Science, 277, 1302-1305.

Hoopor DU, Vitousek PM (1998). Effects of plant compo-
sition and diversity on nutrient cycling. Ecological
Monographs, 68, 121-149.

Kang MY (FE%E1H) (1993). Preliminary study on ecological
species groups in Xunhe River basin, south face of
Qingling Mountain. Acta Phytoecologica et Geobota-
nica Sinica (MY AEZS% 5 A 24224, 17, 9-19.
(in Chinese with English abstract)

Kuramato RT, Bliss LC (1970). Ecology of subalpine
meadows in the Olympic mountain, Washingtion.
Ecological Monographs, 40, 317-347.

Li KH (Z9UF), Hu YK (] ), Adeli M (B 4 ;- 22 3b),
Yu IM (F##), Wu Q (5i#) (2005). Research ad-
vances of diversity in grassland communities. Arid
Zone Research (T-F-XHWI5), 22, 581-586. (in Chi-
nese with English abstract)

Liu SW (X 1X) (1999). Flora of Qinghai (5 #H ) i&).
Qinghai People’s Publishing House, Xining, 4, 149-
150. (in Chinese)

Ma KP (5% F) (1994). The measurement of community
diversity. In: Qian YQ (:141%), Ma KP (3% °F) eds.
Principles and Methodologies of Biodiversity Studies
(B 2 FEPERT S0 )R B 5 J7 7). Chinese Science
and Technology Press, Beijing, 141-165. (in Chinese)

Ma KP (5 7°F), Liu YM (X EH8]) (1994). Measurement
of biotic community diversity. 1.
I1). Chinese Biodiversity (‘E#Z 1), 2, 231-239.
(in Chinese)

Ma SZ (51 5%), Peng M (2f), Chen GC (FRFEIK), Zhou
GY (JA[EDE), Sun Q (#hF) (2004). Feature analysis
of vegetation degradation on Alpine Grassland in Yel-

a diversity (Part

low River source region. Pratacultural Science (i)
BH2), 21(10), 19-23. (in Chinese with English ab-
stract)

Magurran AE (1988). Ecological Diversity and Its Meas-
urement. Princeton University Press, New Jersey.

Peet RK (1974). The measurement of species diversity.
Annual Review of Ecology and Systematics, 5, 285~



S TMBMEAE: YTRTIEAN R DB TR R S B S R A

DOI: 10.3773/1.issn.1005-264x.2008.05.016 1125

305.

Pielou EC (1975). Mathematical Ecology. John Wiley &
Sons Inc., New York, 16-51.

Qiu B (I8#%), Ren QJ ({5 %), Luo YJ (¥'#iT), Du GZ
(FL[E 1) (2004). Study on o diversity and B diversity
of plant community of different habitats in alpine
meadow. Acta Botanica Boreali-Occidentalia Sinica
(PHALME 244, 24, 655-661. (in Chinese with Eng-
lish abstract)

Sorensen T (1948). A method of establishing groups of
equal amplitude in plant society based on similarity of
species content and its application to analysis of the
vegetation on Danish commons. Biologiske Skrifter, 5,
1-34.

Sun J (#47), Peng M (#£4), Chen GC (i H:E(), Wang SZ
(CEME), Zhou GY (JAIH %) (2003). Study on com-
munity characteristics and community diversity in
Stipa steppe of Qinghai Lake region. Acta Botanica
Boreali-Occidentalia Sinica (74 b ¥ 4) 2% i), 23,
1963-1968. (in Chinese with English abstract)

Tilman D (1996). Biodiversity: population versus ecosys-
tem stability. Ecology, 77, 350-363.

Tilman D, Downing JA (1994). Biodiversity and stability in
grassland. Nature, 367, 363-365.

Tilman D, Knops J, Wedin D, Reich P, Ritchie M, Siemano
E (1997a). The influence of functional diversity and
composition on ecosystem processes. Science, 277,
1300-1302.

Tilman D, Lehman CL, Thomson KT (1997b). Plant diver-
sity and ecosystem productivity: theoretical considera-
tions. Proceedings of the National Academy of Sci-
ences of the United States of America, 94, 1857-1861.

Wang JT (£4x5), Li BS (Z#)%E) (1982). Main types and
characteristics of high-cold steppe in the Qiangtang
Plateau of Xizang. Acta Phytoecologica et Geobota-
nica Sinica (MWL H5HHY Y NT)), 6, 1-13.
(in Chinese with English abstract)

Wang XL (£ /M), Zhang L (7 /1), Zhang DG (5Kl i),
Gan YM (T & E), Xu GP (4 *F), Yang YH (% T
##), Miao XL (1i/MK), Zhou XH (fi]2%#%), Deng CH

(BF M), Guan Que ZX (F #I4L14) (2006a). Study on
comparison of underground phytomass of Stipa pur-
purea steppe under moderate and heavy degradatio.
Grassland and Turf (5.3 5% 5F), (4), 15-20, 24. (in
Chinese with English abstract)

Wang XL (T/MF), Gan YM (T K [%), Zhang L (3K 71),
Yang YH (# Tif) (2006b). Study on the conversion
efficiency for solar radiation energy of heavy and
moderate degraded grassland of Stipa purpurea in
Qinghai Lake area. Pruataculture & Animal Hus-
bandry (Fk5%&4%), 11, 1-4, 11. (in Chinese with
English abstract)

Wedin DA, Tilman D (1999). Influence of nitrogen loading
and species composition on the carbon balance of
grasslands. Science, 284, 1720-1724.

Wu ZY (R1E%i) (1991). The areal-types of Chinese genera
of seed plants. Acta Botanica Yunnanica (= w4
9%), (Suppl. IV), 1-139. (in Chinese)

Yachi S, Loreau M (1999). Biodiversity and ecosystem
productivity in a fluctuating environment: the insur-
ance hypothesis. Proceedings of the National Academy
of Sciences of the United States of America, 96,
1463-1468.

Zhang JT (5k4:TE) (1995). Methods in Quantitative Vege-
tation Ecology (FE#: F 445 J77%). China Science
and Technology Press, Beijing, 312-313. (in Chinese)

Zheng D (¥ /%), Zhang RZ (5k%4H), Yang QY (##hk)
(1979). On the natural zone in the Qinghai Xizang
Plateau. Acta Geographica Sinica (HhBLZ24)), 34,
1-11. (in Chinese with English abstract).

Zhou XM (%), Wang ZB (EJii#), Du Q (K:K)
(1987). Vegetation of Qinghai (75 ##fH#). Qinghai
People Press, Xining, 66—68. (in Chinese)

Zhu IM (R4 A), Jiang ZL (5 H4K), Zheng QR (B HEHR),
Jiang W (E1F) (1997). Species diversity in the forest
community of Wanmulin Nature Reserve, Fujian
Province. Chinese Journal of Ecology ("EF&%7%K),
16(2), 1-6. (in Chinese with English abstract)

SULHZ: B B SUTgREE: XA



