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Tianjun Xian

Transect No. ql~qg5

Average altitude (m) 3648

98°41'~98°42'

Tianjun Xian
q6~qll
3467

98°58' ~99°00’

Gangcha Xian
ql2~ql6
3288

99°42' ~98°43'

Gangcha Xian
ql7~q21
3265

100°15'~100°18
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’ o Liu Ce] ’

1
1.1 AR RSB

o , —0.6~—5.7C, 13. 3~16.5C,
—31.0°C, 25°C, 324.5~522. 3 mm, 6—9 1273. 7~1847. 8
mm’loj ,

N 36°15'~38°20",E 97°50'~101°20", . 1,
1
Table 1 General conditions of plots
Ttems 1 Plot 1 2 Plot 2 3 Plot 3 4 Plot 4 5 Plot 5
Sites

Gangcha Xian
q22~q27
3337

100°38' ~100°39’

Longitude
Latitude 37°31'~37°32"  37°15'~37°17"  37°12'~37°13"  37°16'~37°18"  37°08'~37°10’
Average annual temperature (°C) —1.65 —0.98 —0.60 —0.20 —0.45
Average annual precipitation (mm) 236 253 286 304 325
Degree of wetness —109 478 217 707 622
1.2 R &
1.2.1 C D,
5 ( =30 km), 5~6 C D,
500 m, o 10 1 mX1m s 0~9 m
, 10 m o N N
o GPS o 10
, o TSCG-1
0~15 cm 5 ,

2005 8
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S 27  ,1mX1m 270
, 1 km? ( http://www. data. ac. cn) ,
1.2.2 s —
- . pH [10-11]
1.2.3 270 27 s 58 : D)
27 58 52) 27 15 s
PCORD 5.0 B
D
: : (V)= + )/2
2)
(two-way indicator species ananlysis, TWINSPAN)
3)
(detrended correspondence analysis, DCA) (canonical correspondence
analysis, CCA) o
Da
[0 N N 3 ’
(richness index): R=S
(eveness index);: E=—2>(P;In P,)/In S
(diversity index) :
Shannon— wiener : H=—>(P;In P,
Simpson : D=2N,(N,—1)/[N(N—1]
»S s N s N, 7 5 P,=N./N.,
2
2.1 HAFHS KX R AR 2
Table 2 The vascular species composition
58 , 45 .21 ( 2) of S. purpurea steppe
) (10 ) ,
20. 69 % 17. 24 y , Facuilty No. of species Ratio (%)
4 Compositae 12 20. 69
6. 90 V 14 Gramineae 10 17. 24
) 1~2 27.59 y Leguminosae 4 6. 90
[12] 15 Cyperaceae 4 6. 90
: 15 Scrophulariaceae 4 6.90
Rosacea 4 6. 90
8 3), s
Ranunculaceae 4 6.90
@27 ), 6 ),
14 Other 14 faculties 16 27.59
1 ., B 21 ,
Total 58 100

24. 44 %,
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2.2 REHFERMEKRTH K 3
Euclidean Dis Table 3 The generic a real-types of seed plants
tance , 1 , in S. purpurea steppe
55% .27 4 ; 4
. TWINSPAN A real-types No. of genera  Ratio (%)
, ,27 North temperate 27 60. 00
4 ( 2) . Cosmopolitan 6 13.33
4 , A Old world temperate 4 8. 89
Temperate Asia 3 6.67
° East Asia 2 4.44
+ (Astragalus polycladus) Mediter- ! 2 22
1) ql~q5. ranean, West Asia to Central Asia
o 70%6~176%., Endemic to China 1 2.22
73.40% 54. 24, Pantropic 1 2.22
(Carex ivanovae) (Leontop- Total 45 100
odium humilum) . (Poa caliopsis)
(Potentilla multi fida) (Carex parva) (Kobresia macrantha)
+ (Kobresia humilis) (1. q6~qll, .
67%~84% ., 77.25%, 45.11%,
(Potentilla saundersiana) . . . . (Lagotis brachystachya) . N
(Poa indattenuata)
+ (. ql2~q21, ,
2.3 . 57%~T79%, 68.65%, 44.70%.
(Stipa krylovii) | \ \ \ (Bupleurum triradiatum) | (Artemisia
desertorum) . (Artemisia scoparia) , . (Sibalddia cuneata) . (Agropyron cristatum) |

(Heteropappus altaicus)

o

100

50

% B ff B & Information remaining (%)

25 0

ql7

q21
q23

i

q24 1
q25 1

1
Fig. 1

The results of cluster analysis of S. purpurea steppe
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+ (V).
D=1 N=27
q22~q27, S,
61%~90%. 78.28%., D2 | N=a7 D2 N
63.70%, N
N (Dracocephalum heterophyllum)
N N (Gentiana squarrosa )R ql2
ql3
o q6 q14 q22
4 a q7 ql5 q23
’ 4 q8 ql16 q24
qi q9 q17 q25
’ ° qs q10 q18 q26
4 ql1 q19 q27
q20
4 q21
« 3 5 5 I\ 4
, 3 4 m 2 TWINSPAN
4 Fig.2 The result dendrogram of TWINSPAN
b
of S. purpurea steppe
. NV I
N ,D ,ql~q27 I~V
° I . Nindicates the nuber of transects. D means the division order,
ql~q27 mean transect numbers. | ~ |V indicate the ecological associa-
’ ° tions.

o 40 r B0 51 5F S. purpurea

'é 35 F =~ F 2 1% 8 1€ A. polycladus

Z ) =¥ B {7 L & B C.ivanovae

é 30 - % B )| 53 K P indattenuata
2% I ¥ & 5 W 7L £ 5 S. kry lovii
B0 % % % B kK7t & ¥ K. macrantha

ED 15 F % g % P& B K. humilis

E % % % ETkE BV SEP. saundersiana
10T 5 5 & B %% & %P multifida
st % % % B L% BLS. cuneata
[ e 5 :

I 11 I I\
# M A Group number

=

Fig. 3 Changes of important value of the S. purpurea steppe dominant species
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4 DCA
A0S
Al Al Fig. 4 The DCA ordination diagram of transects and
q2
; IIIII A environmental factors of S. purpurea steppe
Y Latitude i Altitude, ; Longitude, ; Latitude, ; Temperat,
qa
&a3 Average annual temperature; Wetness, Degree of wet-
qls
= ql%,v%,l'/1 ql6 ness;Precipit, Average annual precipitation; pH, pH
% 7ql2 Altitude
< q21 Soil pH; N, Soil Nj;aN, Soil availa-
% vqlif 27
& | Whdisgaeqy ble N;P, Soil P;aP. Soil available P;
Longityde
Prgcipit K, Soil K;aK, Soil available K;organ—
Ter perat” q6
3y 4 ic, Soil organic content; Moisture, Soil
Q
al all 1o| moisture;ql~q27 I~V . q1~q27 mean trin-
organic a8 - oo e 8 s
Wetness fq7 sect numbers. | ~ [V indicate the ecological association. The
1 Axis 1 same below.
2.4 « 2’7 7}#— D aal
6 27
29
Simpson (D), (E) " III )
. @ At
R . . Simpson (D) el “
YV PXCE
(E) ,
Latitude
C 5, > I>
~ Altitude
1> IV, Simpson > =
)
= I > V. m 5 |
, g 9
Simpson o Lorgrgggft y
SPSS . 3 a Tpmperat” =
Moisture
5) . s w%tr%a‘nslc P
AT
N N N N "
. as ‘q
’ Slmpson ad7 ql0
411 Axis 1
° 5 CCA
3 Fig.5 The CCA ordination diagram of transects and
environmental factors of S. purpurea steppe
o b
b b b o
b Y o AY
) I ) . . ) 1
o I I , I )
b b 2 1 Y o ]:[[
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4

Table 4 The eigenvalues of ordination axes and the correlation coefficients between ordination axes and environmental factors

DCA CCA
Items
1 Axis 1 2 Axis 2 3 Axis 3 1 Axis 1 2 Axis 2 3 Axis 3
Altitude 0. 832 0. 381 —0. 487 0. 823 0.503 —0.129
Latitude 0.586 0.651 —0.435 0.584 0.709 0.127
Longitude —0.863 —0.273 0.036 —0. 864 —0.242 —0.390
Average annual temperature —0.815 —0.458 0.413 —0. 807 —0.520 —0.078
Average annual precipitation —0. 856 —0. 305 0. 065 —0. 860 —0. 283 —0. 370
Average annual degree of wetness —0.454 —0.748 0.419 —0. 447 —0.696 —0. 397
pH Soil pH 0.427 0.422 0. 040 0.428 0. 359 0. 382
Soil N —0.490 —0.613 0.501 —0.487 —0.697 —0.001
Soil available N —0.465 —0.063 0. 244 —0. 460 —0.199 0. 296
Soil P 0.029 —0.616 0.558 0.042 —0.769 0. 328
Soil available P 0. 327 0. 406 —0.489 0. 329 0.473 —0. 100
Soil K —0.727 —0.434 0. 386 —0.724 —0. 486 —0.101
Soil available K —0. 369 —0. 285 0. 548 —0. 388 —0.492 0.514
Soil organic matter —0.536 —0.715 0.432 —0.533 —0.750 —0.181
Soil moisture —0.729 —0.567 0. 287 —0.723 —0.575 —0. 283
Eigenvalue 0.642 0.163 0.019 0. 650 0. 144 0.794
. 095 r 735
—&—D ——E ——R ~
[13-15] , o , = 5155 130 %
T [ 2
5 x A .8
’ =] _g 25 @
ot S Q
. g »0.83 20 £
2 8 2
[[[ & 5 ~
[03 ° g 3
2 &4 0.80 ke b
g
BTN +o
. ke 10
. gr I
, Simpson . g4 0.75 {5 g
=Ry
¢ ’ %™ 0.70 0 =
[16] ql q3 q5 q7 q9 ql11ql3q15q17q19q921q23q25q27
° ¥ #7 5 Transect number
b
[17] 6 N
Simpson
’ Fig. 6 The curves of richness,evenness and
[18]
° Simpson indices of S. purpurea steppe
A} Y A} Y b
N b o
,Simpson ,
b
o b
[19]
b Y o
b b b
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y 5 a
s Table 5 The correlation analysis among o diversity
. indexes and environmental factors
b ’
. [20] o Simpson
TWINSPAN Ttems
Richness Evenness Simpson
b .
index (R) index (E) index (D)
Altitude —0.640** —0.182 —0.442*
,DCA
Latitude —0.559** 0.268 —0.017
b b
Longitude —0.710** —0.059 0.143
20 80 o
Average annual temperature 0.715** 0,117 0.413%*
, ,DCA L .
Average annual precipitation 0.699** —0.087 0.119
~Al21] ~
CCA ° CCA Average annual degree of wetness 0. 716** —0,093 0.323
’ » DCA pH  Soil pH —0.382%  0.123 —0.016
CCA Soil N 0.502** —0.224 0.036
el DCA CCA Soil available N 0.099 0.085  0.066
. . Soil P —0.020 —0.043 0.119
; Soil available P —0.294 0.234 0. 080
s Soil K 0.721** —0.021 0.313
, Soil available K 0.126 0.123 0. 200
TWINSPAN DCA .CCA Soil organic matter 0.535%* —0.268 0.030
Soil moisture 0.663** —0.061 0.235
’ o
* %k (P<C0. 01) Correlation is significant at the 0. 01 level
b o
(2-tailed). * (P<C0. 05) Correlation is significant at the 0. 05 level
b
(2-tailed).
b
b o
4
D 58 , 45 ,21 o
b o
2) 4 + (I, + QIpE
+ QP + (V).
’ hY o
3) Simpson , +
Simpson o ., Simpson
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Community characteristics of Stipa purpurea stepp in the Qinghai Lake region

YUE Peng-peng'?, LU Xue-feng®, YE Run-rong”, ZHOU Yu-bi*, YANG Shi-bing?, PENG Min®
(1. Life Science College, Yulin University, Yulin 719000, China; 2. Northwest Institute of
Plateau Biology, Chinese Academy of Sciences, Xining 810000, China)
Abstract: The classification, association and distribution characteristics and relationships between the distribu-
tions and environmental factors of Stipa purpurea steppe in the Qinghai Lake region were studied. A combined
transect and quadrat method was used to collect field data. Multivariate statistical methods, including cluster a-
nalysis, TWINSPAN (two-way indicator species analysis), DCA (detrended correspondence analysis), CCA
(canonical correspondence analysis) and correlation analysis, were used to calculate the data on the basis of in-
vestigating a large number of vegetation communities in this region. The species composition of S. purpurea in
the study area was relatively simple. The dominant families of seed plants were Gramineae and Compositae,
and the dominant aerial types of genera were North temperate types. The community in the area could be classi-
fied into 4 associations: Ass. S. purpurea+ Astragalus polycladus, Ass. S. purpurea-+ Kobresia humilis ,
Ass. S. purpurea+ Poa indattenuata , Ass. S. purpurea—+ Sinochasea krylovii. The major environmental fac-
tors influencing the distribution of steppe types in the area were first climate factors (mainly average annual
precipitation and temperature) , then soil factors (mainly soil moisture, organic matter and N, P, K). Changes
in evenness index and Simpson index of S. purpurea stepp associations were basically the same, and the inde-
xes of Ass. S. purpurea—+ Poa indattenuata were the highest. Richness index was largely affected by climate
and soil factors, but the Simpson index and evenness index of all environmental factors investigated were not
significantly correlated with area. The present study provides the ecological parameters of S. purpurea steppe
in the Qinghai Lake region and would be a basis for maintaining the ecosystem equilibrium of ecologically fragile
zones,

Key words: Stipa purpurea; quantitive classification and ordination; species diversity; Qinghai— Tibet Plateau



