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Fig. 1  Distribution of 13 survey samples over the Helan Mountains, China
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Tab.1 Basic information of the plots selected over the Helan Mountain
- s . - . .
Plot No. Community type Latitude Longitude (m) ) ) position_ intensity ype
1 T4 K Tetraena mongolica 39°26'27.80" 106°38'15.18" 1283 — — — ¥ ¥
2 £ HAE Helianthemum songaricum 39°26'32.65" 106°38'08.85" 1295 95 22 THB ¥ b
3 #FE Zygophyllum xanthoxylon 39°24'18.56"” 106°24'02.86" 1355 — — — B e
4 BEFINKHE Ephedra lepidosperma 38°40'06. 62" 105°46'53.83" 1832 113 28 T LY T
5 220 bk Amygdalus mongolica 39°06'10.52"  106°03'12.93" 1853 214 23 T I I
6 UEW/RHIT Cotoneaster soongoricus — 38°41'03.91”  105°49'07.02" 2060 20 31 i ¥ X
7 77 Syringa oblata 38°39'34.93”  105°48'38.63" 2074 351 46 T I x
8 IV 42 82 Potentilla parvifolia 38°40'31.10" 105°49'54.43" 2179 213 24 T s T
9 JBHETF Ostryopsis davidiana 38°39'28.52”  105°49'09.39” 2196 314 31 i X I
10 /NM-ZL% Lonicera microphylla 38°51'56.39” 105°54'31.24" 2333 347 35 s ¥ ¥
11 4R§EAH Potentilla glabra 38°49'48.94”  105°56'11.45" 2876 253 26 ek TG ¥
12t A:M Salix oritrepha 38°49'53.27"  105°56'32.18"” 3053 275 39 e & ¥
13 WFHAYIL Caragana jubata 38°50'09.92"  105°56'53.12" 3472 270 23 i T I
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Fig.2  Vertical distribution pattern of species diversity index in shrub layer and herb layer
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Tab.2  Correlation coefficient, eigenvalue and explanatory
variance ranking results of environmental factors

and first two species ranking axis of DCCA

F845 Indications H—Hl Axis 1 25 %l Axis 2
4k Altitude 0.9519 % %%  —0.0403
Bl 1) Exposure 0.0697 0.4823 s *
Bl & Slope 0.5996 s = 0.4855 ==
{37 Slope position 0.1788 0.5121 % =
4> Total nitrogen 0.8819 s = 0.0670
4 HLJE Organic matter 0.9265 s s % 0.0297
pH ~0.9039 #x%  —0.0753
P Sand —0.6528 s % 0.0384
¥k Powder 0.6892 xx%  —0.0214
FkiL Clay ~0.6398 ##%  —0.2550
FHIEMH Eigenvalues 0.953 0.552

Y - RN R R AL

Species-environment correlations

0.996 0.928

I - BRI OC R 5 28 BT TR
Cumulative percentage variance of 20.4 32.3
species data/%

HE7 i 2 A F=2.379 P=0.002

*P<0.05; %P <0.0l; ==**P<0.001
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SR b MR S5 P85 TR 1 18 Bl A ml A Jep
SR —E R, NI A — 5 R JEE b R e i S 7R
MR SO T R ACPASE /N A R 8 Jo e S5
TV R R 1 e s v DR T AR SO R 4
RN, DCCA HEFF & i AL 8 AR T R PR v, HLsk
PrA ST RAFAE—E BAATE . 222 I AR i T
SR IE 70415 52 22 R BT DN T 1 L [R5, G e i
i BE R A SRR BRI DX, & S 8w I
DA - SRR Tt 45 Bl 9 A R 0 o RO i R K
o3 JEHER R 3 45 W) R A RE R AR T LR B
M50 22 1L X HE MRV 1) T LA K SR o

4 it

(1) ATV )b Z2 A VI A0 B2 B A 2 1
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(2) Shannon-Wiener 5 #{. Simpson 35 % #1
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Altitudinal Pattern and Environmental Interpretation of Species
Diversity of Scrub Communty in the Helan Mountains, China

SU Chuang, ZHANG Xinyu, MA Wenhong*, ZHAO Liqing, LIANG Cunzhu

School of Ecology and Environment, Inner Mongolia University, Hohhot 010000, China)

Abstract: The Helan Mountain is an important natural geographical dividing line between grassland and desert,
and also an important ecological defense in northwest China. Shrubs are the most important vegetation composition
in the Helan Mountain, but there is little research on the distribution pattern and influencing factors of shrub
diversity in Helan Mountain. In this paper, 13 types of shrub communities distributed at different altitudes along
the west slopes of the Helan Mountain of Inner Mongolia were investigated in the field, and the vertical distribution
pattern of species diversity and its relationship with environmental factors such as altitude, soil and human
disturbance were discussed. The results showed that; (1) The species abundance of shrub layer and herb layer
showed a weak unimodal pattern with the elevation gradient as a whole, but the Shannon — Wiener index (H') ,
Simpson index (D) and Pielou evenness index (E) did not show an obvious vertical variation. (2) Except for
Pielou evenness index, the canopy density of shrub layer had a significant binomial regression relationship with the
species diversity of herbaceous plants in the lower layer, with the maximum occurring at about 40 % of the relative
coverage of shrub layer. (3) Various environmental factors such as altitude, slope and soil physical and chemical
properties jointly affected the species composition and the vertical distribution pattern of diversity of shrub
communities in the Helan Mountain, and altitude was the main influencing factor. This study is expected to expand
and improve the study of shrub communities in this area and provides reference for scientific conservation and

management of shrub resources.

Key words: helan mountain; scrub community; species diversity; elevational gradient; environmental factors



