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Quantitative Classification and Ordination of Stipa
purpurea Steppe Community in Qinghai Plateau
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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
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Table 2 The seed plant composition of S. purpurea

steppe in the study area on the Qinghai Plateau

# B % R Fh g o R

Family No. of ﬁﬁ}/ﬂﬂ: No. ,Of Eﬁﬁﬁntt

genera Ratio/ % species Ratio/ %
AAPE Gramineae 16 19.75 25 16.89
%} Compositae 12 14. 81 22 14. 86
T} Leguminosae 3 3.70 18 12.16
IFE R Cyperaceae 2 2,47 12 8. 11
+F#HF} Cruciferae 6 7.41 8 5. 41
E KA Ranunculaceae 6 7.41 7 1.73
Rl Rosaceae 3 3.70 7 1,73
% %8} Scrophulariaceae 4 4,94 7 4.73
JeBEA} Gentianaceae 2 2.47 6 4.05
I FF Umbelliferae 4 4,94 4 2.70
Tifi B Caryophyllaceae 2 2.47 1 2.70
i F B Primulaceae 1 1.23 3 2.03
#F} Chenopodiaceae 3 3.70 3 2.03
2% Bl Boraginaceae 2 2.47 3 2.03
H4AH Liliaceae 1 1.23 2 1.35
JEF} Labiatae 2 2.47 2 1.35
Kk Fl Euphorbiaceae 1 1.23 2 1.35
# R} Polygonaceae 2 2.47 2 1.35
%A} Amaranthaceae 1 1.23 2 1.35
BASER} Papaveraceae 2 2,47 2 1.35
B E A Iridaceae 1 1.23 2 1.35
ZEHiFl Plantaginaceae 1 1.23 1 0.68
B 5 F} Ephedraceae 1 1.23 1 0.68
A AP} Caprifoliaceae 1 1.23 1 0.68
%i % B} Thymelacaceae 1 1.23 1 0.68
255 Bl Bignoniaceae 1 1.23 1 0.68

23 Total 81 100 148 100




5 TG 55 - 75 R S AR BT O R R R R SR 1051
x3 MRAREEBHFERBHEMFENEN I AR LR
Table 3 The generic areal-types of seed plants in S. purpurea steppe communities
g3 X Al J& ¥ HEJENE T FhE R E 2
The generic areal-type No. of genera Ratio/ % No. of species Ratio/ %
LR H /0 A North temperate 36 44, 44 81 54.73
kAL 43 4 Cosmopolitan 10 12.35 29 6.76
IHH FR A 43 A Old world temperate 10 12.35 10 19.59
TR WY 434 Temp. Asia 8 9.88 9 6.08
RS54 E. Asia 6 7.41 8 5.41
FlE 43 A M. Asia 4 4. 94 4 2.70
Hiy I X PG IE 2 HE 4> A Mediterranean, W. Asia to C. Asia 3 3.70 3 2.03
1 [ 454 Endemic to China 2 2.47 2 1.35
K ANIL £ Al 7 E. Asia and N. America 1 1.23 1 0.68
VZ 7 3 Al Pantropic 1 1.23 1 0.68
41t Total 81 100 148 100
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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~t33 and cl~c30 mean transect numbers;

I ~ VI indicate the ecological associations classified by TWINSPAN
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i B R/IME A L& B 55/ K G RE (Leon-
topodium humilum) /NRBRAKR . ZH BB . H I
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(VD S AE#E 5+ R T B K ME A (Ass. Stipa
purpurea+ Potentilla bi furca) : % REMNISTI AL 5 4E
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caespitosa) K AL & 5L 3 F8 2F (Littledalea racem-
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VD 2465157 + 2 FHE (Ass. Stipa pur-
purea +Kengyilia thoroldia) : IZFENE &R cl
~c5.c8.c21~c23, FE AN FE X C Y 74 K FE
FITE VE T 0 20 DX, BE K B a5 O 39. 0090 ~
80.00% , -1 a5 B 54. 92% . 2404 3 M X o5
9 58. 81060, HEAE N 34. 31, YCALHFIIR D H 1Y
BAHE N 6. 97, P A T HE EAE RN KO
B (Astragalus hendersonii) \ Y94 X B % . £ H 5
B VBT (Oxytropis densa) . 53R B3 . 7 &
IF (Dimor phostemon pinnatus) K )| Bl = (Oxytro-
pis glaciale) P38 54585 (Pedicularis alaschan-
ica) FIH L& H 45
2.3 BEBERERHFERME CCAHR

T Bl TWISPAN BT % 43 (9 1 A ) 45 R4
It — 2L ERDIHE N O3 A5 5 BRI 7 19 56 &R AR SOR
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524 Axis 2

5140 Axis 1

Bl 2 SAEErFEE 90 FMEil RS F 19 CCA HE7
Al RIRHEK s Long. RIRZJE s Latl. RIREJE s Temp. KR4
U s Wetn, on 42 BRI L s Pre. FORAFE B BEI 591 ~q27 .
t1~133.cl~c30 fiAE S ;s T ~ MR TWINSPAN X 73 #
BENEARL, A WMa b Ve o I/ 3 5 1) B A A
Fig.2 The CCA ordination diagram of 90 transects and
environmental factors of S. purpurea steppe
Alti. Refers to altitude; Long. Refers to longatutde; Lati. Refers to
Latitude; Temp. Refers to tempreture; Wetn. Refers to wetness;
Pre. Refers to precipitation. q1~q27,t1~t33 and ¢l ~c30 mean
transect numbers. | ~ |[| indicate the ecological associations
classified by TWINSPAN,A, V[a, V[ b, Wlc indicate the

adjusted ecological associations
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