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Plant species richness of alpine grasslands in relation to environmental
factors and biomass on the Tibetan Plateau
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Abstract . Patterns of biodiversity along environmental gradients is one of the basic issues in biodiversity
research. Furthermore , the relationship between species richness and aboveground biomass is one of the
most controversial subjects in ecology. In this paper, we studied the patterns of species richness along en-
vironmental gradients and the relationship between species richness and aboveground biomass in two major
ecosystem types on the Tibetan Plateau, alpine meadow and alpine steppe. The results are summarized as
follows: (1) 267 species were recorded in 250 plots of 50 sites, 179 of which occurred in alpine mead-
ows and 135 in alpine steppe. The number of species ranged from 3 to 32 in alpine meadow, while it
ranged from 2 to 18 in alpine steppe. (2) Species richness increased with latitude and longitude, and
decreased with altitude. A stepwise regression analysis of species richness and environmental factors
showed that the species richness was significantly correlated with growing season precipitation and warmth
index. (3) Species richness was positively correlated with aboveground biomass.
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Fig.2 Frequency distribution of number of plant species
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Table 1

Coefficients of Pearson correlation between species richness and environmental factors

LLiE e F YR 7 HHiR AR REHE SR SRkE ERBEX
No. of Annual mean  July mean Jan. mean Warmth Coldness Annual  Growing season
species lemperature  temperature  temperature index index precipitation  precipitation
FER .
Annual mean temperature 0.22
7 AR . .
July mean temperature 0.31 0.92
1 A . .
Jan. mean temperature -0.06 0.89 0.66
R TE % . . - .
Warmth index 0.35 0.94 0.99 0.69
ESE R . . . . .
Coldness index 0.15 0.9 0.86 0.94 0.88
FEREKE . . . . .
Annual precipitation 0.50 0.22 0.06 0.17 0.13 0.25
ERBREK
Growing season precipitati- 0.52* 0.17" 0.02 0.11° 0.08 0.20" 0.98"°
on
T kE . . . . . N .
Soil moisture 0.36 0.22 0.30 -0.03 0.32 0.16 0.40 0.38
. « FRBEME(PL <0.05). * indicate significant correlation ( P <0.05).
%2 %ﬁngﬁﬁﬁﬁE?mﬁéf@ya%% . . ¥ =56.05691n(x) - 10.745
Table 2  Stepwise regression result between species richness 0 _ (A)
i 0 [ F?=031 P<0.01
and environmental factors 2
® g
i B R i 5
Item Growing season Warmth index e s
precipitation § g
Y R a
Regression coefficient 0.04 0.2 ®
I TEEES 0 100 200 300 400 500
Standard _ partal 0.49 0.31 th 448 Aboveground biomass{g/m?)
regression coefficient
BEWEKE ¥ =3.13661n(x) - 3.2177
Significance level 0.001 0.001 ? 25 R2=0.38 P<0.01 (B)
o 2 20
@ § 15
1
e >, N R
#h FAEYE B EIFAX, X 5EIMEE WM H5E §9 4
o
WERIC R A —B, AR b FEE Y8 B, ® 9 .
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Yrkh £ B R 0, B o B R R Y
TREERSr o X T RER B N TE R X — 4R AR R
AT, R Al S AR VR RS R A2 T B R A
RERBNYMERE, B XMLALARES
RAPrAAEREEA LA XK.

#h b/ % & Aboveground biomass(g/m¥)

B4 REER(A)NEEER(B)YHEEESE LAY
BHXE

Fig.4 Relationship between species richness and aboveground
biomass in ( A) alpine meadow and ( B) alpine steppe
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