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Quantitative Classification and Ordination of Stipa
purpurea Steppe Community in Qinghai Plateau

YUE Pengpeng'?,SUN Jing"?,L.U Xuefeng? , YE Runrong®,
ZHOU Yubi®*, YANG Shibing® , PENG Min**
(1 Life Science College, Yulin University, Yulin, Shaanxi 719000, China;2 Northwest Institute of Plateau Biology,Chinese Acade-
my of Sciences, Xining 810000, China)

Abstract: Sti pa purpurea steppe is the largest area and most important community type of alpine steppe e-
cosystems in Qinghai-Xizang Plateau. Currently.the number of studies on the S. purpurea steppe classifica-
tion and ordination is still lacking. In this study,the typical S. purpurea steppe in Qinghai Plateau was se-
lected as subject. Multivariate statistics methods including TWINSPAN(Two-way Indicator Species Analy-
sis) and CCA (Canonical Correspondence Analysis) were used to classify the S. purpurea steppe on the ba-
sis of investigating a large number of vegetation communities in this region. The results showed that; (1)
The species composition of S. purpurea steppe in the study area is relatively simple. The dominant families
of seed plants were Gramineae and Compositae,and the dominant areal types of genera were North temper-
ate type. (2) The 90 transects of S. purpurea steppe in Qinghai Plateau could be merged into 8 main ecolog-
ical associations: Ass. Stipa purpurea + Poa indattenuata , Ass. Stipa purpurea + Kobresia humilis, Ass.
Stipa purpurea+ Astragalus polycladus , Ass. Stipa purpurea+ Kobresia pygmaea , Ass. Stipa purpurea
+ Potentilla bi furca , Ass. Stipa purpurea + Saussurea arenaria » Ass. Stipa purpurea+ Leontopodium hu-
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milum and Ass. Stipa purpurea + Kengyilia thoroldia. (3) The major environmental factors influenced the
distribution of S. purpurea steppe ecological associations in Qinghai Plateau firstly were space factors(alti-
tude,longitude and latitude) and heat factor(temperature) , then water factors(precipitation, wetness). (4)
For internal ecological association division of S. purpurea steppe community, CCA could complement and
correct the TWINSPAN results, make the classification more realistic ecological significance, and reflect
more clearly relationship between the associations and environmental gradients.

Key words: Qinghai Plateau; Stipa purpurea ; TWINSPAN; CCA

[1]

(Stipa purpurea) ,
~ (23] o D)
’ 1
20 80 ,
, 1.1
Ll 20 80 ,
90 s ( A, (
; . B) ( ()
N N Lol C D, s
21 s 3~6 (
. , D ;
b [7] N
o 1.2
. . 5~11 100 m
1) 500 mo,
(89 . 10 1 mXIm ,
) [10] s 0~9 m ,
94% 10 m °
[11]
, , o GPS( )
, 10 s
[12-15] 3 3 3 14

s , 90 .1 mXI1lm 900



1049

08 °9hL— €682 96 ¢ — ,2V.88 ,£0,26 08°929 b prutony [y A7 4 0¢ 0£9~92 vid
09 °829— 0z 12 LLVE V1,26 08°LL5 1 powon) thy sl 4y 0¢ CP~12 eld
08980 1 — 86 °LVZ 82,18 07,26 09 709 1 Ayuno)y onpryz f 08 022~91° Zld
02 *LS1 8% "¢07 00°p— ,S1,5¢€ ,80,£6 0 °209 b Aunoyy onpyz §f £ Gk 0¢ e~ Id )
00°0Ly T— ¢8°007 ,92,5¢ LELE6 08626 ¥ Aunogy wpewnd) 5 4 (Il 08 019~9d 0ld
02 '856 £€— 67981 v e— V7.5€ 91,16 09 V61 ¥ prwjony iy sl 4 0¢ G~19 6d
L9°229 o A Sh0— /80,8 /86,001 LroLee e Lunoyy eydduen) 7 3 [y 09 Leb~zzh 8d
02 °L0L 01 10§ 072 "0— T8 51,001 0¥ °69Z ¢ Awunop) eyoduen) §F 3% (if 08 [gb~Lb Ld
00°L12 19 '682 09°0— 21,8 ,2V,66 09182 Lunoyy eyoduen) §F # il 08 91b~z1b 9d q
L9°LLY 187252 86°0— ,SL.LE ,86.86 €8 I9b € Auno)) unfuet] f gy 09 [[b~gb td
0¥ 601 — 11°9¢2 89 '1— JE:LE 17,86 0V L9 € Ayunopy unfue], 7 7Y 08 ¢b~1b bd
9€°82L ¢ L8 °86¢ 9€°7— V0, 1€ 67,56 28 °18¢ Kunoy) wiewndy 7 3 W 01t geI~ea ed
S¥ 812 91 "69€ Sy g— ,08,b€ 01,46 81°€L2 ¥ Kunoy) onpey £ fit 011 AARSA] 2d v
£1°262 2 19°9Lb 90 ,21,6¢€ ¥6,001 16°00¢ € Awunop) apuo, g [u 011 [n~n Id
SSOUIIM JO 22189p ww /uoneidivaid 0, /2amesadway AT SHT w/ ST “OKj aeanEd T 10 va1e Kpnic
L deriirnd _NMN_«WMMH,\ e i " pacrld WL AN - wH S

,féOﬁQ JO suonipuos _NLUCUU 1 2198 1

WY EMHBE 12



1050 34
) 1 ) (LEVEL) 3,
( . http:// (DIVISION) 5,
www. data. ac. cn) , TWINSPAN
1.3 1,90 8 s
(D :
, ) ) + +
, (Ass. Stipa purpurea + Poa indattenuata + Stipa
, L, sareptana var. krylovii) ql2~
(IV) =( + )/2 q27, B o 57.00%
(2) ~90.00%, 72.26%.,
2005~2007 8 . 51.83%. 29. 43,
148 6 90 7.99
148 90 7.78, (As-
6 , tragalus polycladus) . (Kobresia macran—
PCORD 5.0 (Two-Way Indica- tha) . (Carex ivanovae) . (Artemisia
tor Species Ananlysis, TWINSPAN) desertorum) (Bupleurum triradiatum) .
, (Canonical Correspondence A- 2
nalysis, CCA) . Table 2 The seed plant composition of S. purpurea
steppe in the study area on the Qinghai Plateau
2
Family No. of - No. of .
2.1 genera  Ratio/%  species  Ratio/%
, Gramineae 16 19.75 25 16. 89
148 ( 2y, 31 .26 ) Compositae 12 14. 81 22 14. 86
Leguminosae 3 3.70 18 12.16
(16 24 ) (12 Cyperaceae 2 2.47 12 8.11
22 ), 16.22% 14. 86 % ; Cruciferae 6 7.41 8 541
3 18 . 12. 16% H Ranunculaceae 6 7.41 7 4,73
2 12 s 8. 11%; 6 8 s Rosaceae 3 3.70 7 4.73
5.41 % ; . R 7 , Scrophulariaceae 4 4,94 7 4,73
1,73 % : . . . . ) Gemlan.aceae 2 2.47 6 4.05
Umbelliferae 4 4,94 4 2.70
1 1 ° Caryophyllaceae 2 2.47 4 2.70
’ Primulaceae 1 1.23 3 2.03
34.56%, 31.08%, R . . Chenopodiaceae 3 3.70 3 2.03
Boraginaceae 2 2.47 3 2.03
’ ’ ’ Liliaceae 1 1.23 2 1.35
° Labiatac 2 2.47 2 1.35
Euphorbiaceae 1 1.23 2 1.35
10 ( 3, ’ Polygonaceae 2 2.47 2 1.35
(36 81 ), Amaranthaceae 1 1.23 2 1.35
(10 29 >, 2 @2 ., 7 Papaveraceac 2 247 2 135
33 36 , 40. 74%’ Iridaceae 1 1.23 2 1.35
94 32 y ] Plantaginaceae 1 1.23 1 0.68
Ephedraceae 1 1.23 1 0.68
2.2 Caprifoliaceae 1 1.23 1 0.68
TWINSPAN , Thymelacaceae 1 1.23 1 0.68
5 .0~2.2~5.5~10,10~20 >20, Bignoniaceae 1 1.23 1 0.68
Total 81 100 148 100
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Table 3 The generic areal-types of seed plants in S. purpurea steppe communities

The generic areal-type No. of genera Ratio/ % No. of species Ratio/ %
North temperate 36 44,44 81 54.73
Cosmopolitan 10 12.35 29 6.76
Old world temperate 10 12. 35 10 19. 59
Temp. Asia 8 9. 88 9 6.08
E. Asia 6 7.41 8 5.41
M. Asia 4 4.94 4 2.70
. Mediterranean, W. Asia to C. Asia 3 3.70 3 2.03
Endemic to China 2 2.47 2 1.35
E. Asia and N. America 1 1.23 1 0.68
Pantropic 1 1.23 1 0.68
Total 81 100 148 100
D=1 | N=90
D=2 N=38 D=2 | N=52
D=3 [ N=27 D=3 | N=11 D=3 | N=22 D=3 | N=30
ql2 ql3 tr 2 q6 ql 23 24 || t12 t13 Cg fg cl
q14 qls ERT! q7 @ 25 26 || 4 U5 Gl a2 2
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I 1 11 v \ VI il Vil
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N ;D 5ql~q27,t1~1t33,cl~c30 s L~V TWINSPAN
Fig. 1 The result dendrogram of TWINSPAN of S. purpurea steppe

N indicates the number of transects; D means the division order;ql ~q27,t1~1t33 and cl ~c30 mean transect numbers;

I ~ VIl indicate the ecological associations classified by TWINSPAN
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topodium humilum) . N N (Astragalus hendersonii) | .
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