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Abstract; 65 sample plots were designated in Hulun Buir typical steppe by a combination method of
transect and sample plot, and the association of each sample plot was divided based on dominant species
in each layer of community according to community investigation result, and steppe community
degradation index (SCDI) was used to grade the steppe community degradation degree for the first time;
on the basis, effects of steppe degradation degree on species diversity and biomass were analyzed. The
results show that the community of Hulun Buir typical steppe can be divided into 4 grades according to
SCDI value, that is, undegraded steppe (grade 1, 0. 00<SCDI<<0.40), lightly degraded steppe ( grade
IT, 0.40<SCDI<0. 65), moderately degraded steppe (grade I, 0. 65<SCDI<1.00), and seriously
degraded steppe (grade IV, SCDI=1.00) ; there are some differences in dominant species of each grade
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of sample plots, corresponding to 5, 15, 12, and 12 associations, respectively. With the increase of
steppe degradation degree ( SCDI value) , species richness (.S), Shannon-Wiener index ( H') , Simpson
index (P), above-ground biomass, and litter biomass of steppe community all gradually decrease, and

there are significant differences among degradation steppe communities with different grades, but Pielou

index (J) and under-ground biomass have no significant variation. The correlation analysis and curve

fitting results show that except for J value, SCDI value shows extremely significant or significant negative

correlation with other indexes of species diversity and biomass indexes, and the fitting curves of these

indexes with SCDI value are all univariate quadratic equations. S and H' values and biomass indexes of

grade | degraded steppe community, and P value of grade Il degraded steppe community are relatively
high in general, and S, H' and P values, above-ground biomass and litter biomass of grade IV degraded
steppe community, and under-ground biomass of grade Il degraded steppe community are relatively low
in general. The comprehensive analysis result shows that the degradation of Hulun Buir steppe has a great

effect on species diversity, above-ground biomass and litter biomass of steppe community, but has no

significant effect on community species evenness and under-ground biomass; climatic variation and

overgrazing are the main reasons causing degradation of Hulun Buir steppe. In addition, SCDI value is

used to evaluate the steppe community degradation degree in this study, and its definition is reciprocal of

weighted average of relative coverage, relative height and relative total biomass of community, this index

eliminates the data error caused by calculating with single index, and is a measurable comprehensive

index for evaluating the degradation degree of steppe.

Key words: Hulun Buir steppe; steppe community degradation; steppe community degradation index
(SCDI) ; species diversity; biomass; correlation analysis
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Table 1 Comparison on species diversity of degradation steppe community with different grades of Hulun Buir typical steppe ( X+SD) b

BEEEY BRI Yy FhF Shannon—Wiener $5 %% Simpson FE%X Pielou T84
Degradation grade Degradation degree Species richness Shannon-Wiener index Simpson index Pielou index
I FiEMk Undegraded 29.50+2. 50a 2.41+0. 12a 0.87+0.0la 0. 82+0. 07a

I RRFIRE Lightly degraded 23.56%1.75b 2.19+0. 09a 0. 84%0. 02a 0.81%0. 07a

| FEE IR AL Moderately degraded 14.53+1. 04c 1.83+0. 07b 0.79+0. 01b 0.82+0. 07a

\Y T EIRAE Seriously degraded 14. 14+0. 78¢ 1.76+0. 07b 0.77+0. 01b 0.79+0. 02a

D [R5 R 6 /NS FhE R 25 5 3 (P<0. 05) Different lowercases in the same column indicate the significant (P<0.05) difference.
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Table 2 Comparison on biomass of degradation steppe community with different grades of Hulun Buir typical steppe ( X+SD) b

BIEAEY RfLRERE AR/ (g - m7?) W AR (g m™?) AR/ (g - m™)
Degradation grade Degradation degree Above-ground biomass Under-ground biomass Litter biomass
I FiEMk Undegraded 204.45+17.77a 2951.75+501. 47a 202. 86+46. 80a
I BRRFIRE Lightly degraded 137. 06+10. 69b 3 375.73+649. 02a 81.52+9. 65b
1| 1 £ R K Moderately degraded 41.29+5. 74c 2 677.08+328. 88a 28.70+4. 55¢
\% IRk Seriously degraded 18. 02+ 1. 74c 2 189. 58+101. 63a 12.98+2. 25¢

D @5 AN 6] 1 /NG b3R8 25 5 8.3 (P<0. 05) Different lowercases in the same column indicate the significant difference (P<0.05).
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Table 3 Correlation coefficient and fitting equation of steppe
community degradation index ( SCDI) with species diversity and
biomass of Hulun Buir typical steppe'’

whp SOREEC 2
Correlation o . R

Index coefficient Fitting equation

S -0.636%%  y=20,29x%-48. 55x+42. 43 0. 457 %

H -0.511%%  y=0.740” - 1. 85x+2. 90 0. 288
—0.429%%  y=0. 14x*-0. 32x+0. 95 0.218%x

J -0.126 —

AGB  —0.878## y=236.27x>~588. 87x+374. 31 0. 852+

UGB =0.275%  y=1659.51x* -4 186. 17x+4 845.52 0.082%
LB —0.692%%  y=345,71x°~726. 04x+384. 05 0. 633

D S. MM EEE Species richness; H': Shannon — Wiener & Ay
Shannon-Wiener index; P; Simpson EERA Simpson index; J: Pielou
F8 L Pielou index; AGB: i A=)t Above-ground biomass; UGB
W A W) Under-ground biomass; LB: 7% W) A W) B Litter

biomass. #3%: P<0.01; * : P<0.05. —: Jo i No equation.
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Fig. 1 Fitted curves on steppe community degradation index ( SCDI) with species diversity and biomass of Hulun Buir typical steppe
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