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Abstract: The typical Stipa purpurea steppe in the source region of the Yangtze River was selected as subject. Mult-
ivariate statistics methods including TWINSPAN, DCA and correlation analysis were used to calculate the data on the
basis of investigating a large number of vegetation communities in this region, in order to investigate the community
characteristics, community diversity, and the relationship between community and environment factors. The results
were as follows: (1) The species composition of S. purpurea steppe in the study area was relatively simple. The
dominant families of seed plants were Gramineae and Compositoe, and the dominant areal types of genera were North
temperate type; (2)The S. purpurea steppe community in the source region of the Yangtze River could be classified
into 4 ecological associations: Ass. Stipa purpurea + Oxytropis densa » Ass. Stipa purpurea + Kengyilia thorol-
dia, Ass. Stipa purpurea + Carex ivanovae and Ass. Stipa purpurea + Leontopodium humilum ; (3) The major

environmental factors influenced the distribution of Stipa purpurea steppe ecological associations in source region of
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the Yangtze River firstly were space factors (altitude, longitude and latitude) , then water factors (precipitation, wet-
ness) ; (4)Ass. Stipa purpurea + Carex ivanovae hold the three highest indexes of the 4 ecological associations in
the study area. Both evenness index and Simpson index were influenced by space factors and water factors. The pres-
ent study proclaim the inner ecological rules of Stipa purpurea steppe in source region of the Yangtze River,and will
play a very important role in maintaining the ecosystem equilibrium of ecologically fragile zones.
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Table 1 General conditions of sampling plots
Item 1 Plot 1 2 Plot 2 3 Plot 3 4 Plot 4 5 Plot 5 6 Plot 6
Sites Xidatan Budongquan Qumar Fenghuoshan Tuotuohe Yanshiping
Transect No. cl~c5 c6~cl0 cll~cl5 cl6~¢20 c21~¢c25 c26~¢30
Altitude (m) 4 170~4 218 4 479~4 537 4 548~4 637 4 582~4 618 4 569~4 586 4 647~4 693

92°03'~92°15'
33°42"~33°47"

o) -2.44 -3.76 -4.00 -3.52 -3.30 -3.56
Average annual temperature
(mm) 186. 49 200. 85 205. 48 247.98 251. 20 278.53
Ave?age gnnual
precipitation
-3 958. 20 -1 470. 00 -157. 20 -1 086. 80 -628. 60 -746. 80
Average annual wetness
. GPS
o 10 ,
ArcGIS
. 2
(http://www. data. ac. cn),
1.2.2 2 2.1
30 81 81 , 51 21
;30 6 2 s
. PCORD o . , 43.
(D 20%. , . N N
; . . 32.10%.,
, o . . . . 13
(V) =( + )/2 24.70%,
2) : (Two- (1991)
Way Indicator Species Analysis, TWINSPAN) 15 s
o 8 C 3, ,
3 : (Detrended , 52.94 %
Correspondence Analysis, DCA) . s
o 29.41%; 4 9
Y] 17.65%.,
(Richness index) :R =S (Eveness in- 2.2
dex):E=—3(P;InP ;) /In(S); 2.2.1 TWINSPAN
(Diversity index) : Shannon-wiener cH = — 1,30 4 s
S.(P,InP;) ;Simpson :D=3N,(N,—D/[N
(N—D ], » S s N + (Oxytropis densa)
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Table 2 Composition of seed plants D=1 N=30
D=2 N=9 D=2 N=21
Family No. of species Ratio (%)
Gramineae 12 14. 81
Compositae 12 14. 81
C 7 o 64 ch clo
yperaceae . 7 cls
Leguminosae 11 13.58 cl cd c9 cl9
Cruciferae 6 7.41 2 c8 cl0 c20
Scrophulariaceae 5 6.17 c3 c2l cll c24
5 ~22 .12 €25
Ranunculaceae 4 4. 94 C2 c c 26
Rosaceae 4 4. 94 23 cl3 27
: cld
Umbelliferae 3 3.70 cls c28
Boraginaceae 3 3.70 cl7 c29
Chenopodiaceae 2 2.47 €30
Caryophyllaceae 2 2.47 1 11 111 1V
Papaveraceae 2 2.47
8 Other 8 faculties 8 9.88 1 TWINSPAN N. 3 D.
Total 81 100 i ql-q27. i FIV. :
Fig. 1 Result dendrogram of TWINSPAN N. Number
3 of transects; D. Division order; ¢l-¢30. Transect numbers; FIV.

Table 3 Generic areal-types of seed plants

Areal-types
reattypes Ratio (%)

No. of genera

North temperate 27 52.94
Temp. Asia 6 11.76
5 9. 80

Old world temperate

Cosmopolitan 4 7.84

M. Asia 3 5.88

E. Asia 3 5.88

N 2 3.92

Mediterranean, W. Asia to C. Asia

Pantropic 1 1.96

Total 51 100
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Fig. 2 TImportant value of dominant species of each Stipa purpurea steppe association
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Fig. 3 DCA ordination diagram of 33 transects and en-
vironmental factors. Alti. refers to altitude; Long. refers to 4 o
longitude; Lati. refers to Latitude; Temp. refers to temperature; Table 4  Average of « diversity indexes of each association
Wetn. refers to wetness; Pre. refers to precipitation. cl-c30 mean -
_ L Simpson
transect numbers. Ass. refers to association, FIV indicate the eco- (R) (F) )
. .. Association . B .
logical associations. Transect No. Richness Evenness  Simpson
No. . . .
index index index
N 1 cl-c3,¢5 20. 00 0.785 0. 838
, 11 c4,c8,c21-c23 18. 20 0. 804 0. 837
2.3 11T c6,c7,¢9-cl5, cl7 23.30 0. 844 0. 886
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Stipa purpurea steppe community (Wedin
5 et al. ,1999; Yachi et al. ,1999), a
Table 5 Correlation analysis among « diversity )
indexes and environmental factors .
Simpson
(R) (E) (D)
Ttem Richness  Evenness Simpson ° 111
index index index
’ b
Altitude 0. 328 0.479%%  0.512%*
Latitude -0.201  -0.411%  -0.367% ’ ’
Longitude -0. 307 -0.564 %% -0,528 %% 4 4
cC)H 0.184 0. 366 % 0. 330 1
Average annual tempera- °
ture (mm) -0. 341 -0.374%  -0,471 %% , s
Average annual precipita-
tion  Degree of wetness  0.383%  0.616%%  0.655 %% ’ ’
: kX P<C0.01; % P<C0.05, ’
Note: %% Correlation is significant at the 0. 01 level (2-tailed). * Correlation is o
significant at the 0. 05 level (2-tailed).
b
( ,2004) ,

) (Rey Benayss et al. ,1993),
s . Simpson
(Yue et al. , ,
2011, s (2009) ,
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