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Plant distribution patterns and the factors influencing plant diversity in the Black

Gobi Desert of China
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Abstract: The Black Gobi Desert covers a large area in the northwest of China, with a total area of about 200,000 km®.
The general climate of the Black Gobi can be characterized as having a high evaporative demand, with variable but low
precipitation, making it the most arid region of the country’s dryland areas. Nevertheless, despite being considered the most
dry and bare ecosystem in the world, it is affluent in natural resources. Because of its harsh environment and poor
accessibility, systematic studies of plant diversity in the Black Gobi Desert are lacking. Understanding the underlying causes
of geographic plant diversity gradients in arid and semiarid regions is important for the conservation and sustainable use of
biodiversity there. However, the underlying mechanisms behind the Black Gobi Desert’s plant diversity patterns are still
elusive. Therefore, the aim of our study was to analyze the plant community composition, as well as the species diversity of
the Black Gobi ecosystem. We sampled 174 plots across the Black Gobi to demonstrate the vegetation pattern and its

relationship with the environmental factors. We observed a trend of the plant communities becoming poorer and simpler in
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composition while vegetation cover decreases. Moreover, the overall structure and composition of the plant communities were
simple, the majority of plants having an importance value lower than 0.1. The plant communities consisted mainly of
Haloxylon ammodendron, Reaumuria songarica, Nitraria tangutorum, and 10 other species. Species diversity showed non-
significant latitudinal and longitudinal trends, but was significantly influenced by climate, elevation, and topography. In
addition, structural factors were most important in determining the spatial variation of species diversity. The result of a
detrended cross-correlations analysis (DCCA) indicated that climate, elevation, topography, soil texture, and surface cover
had a significant effect on community composition and plant distribution. Overall, the vegetation spanned a gradient in
elevation , soil texture and water availability. Plant species are limited by water availability, and it should be noted that plant
community composition was strongly related to changes in elevation, which influence soil texture and water availability. In
sum, the spatial heterogeneity of the soil texture and water availability were the main factors to determine plant distribution

and species diversity.
Key Words: Black Gobi; plant communities; species diversity; plant distribution; spatial heterogeneity
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Table 1 The dominant plant species and its important value

Name Family Genera Life form frequency value

L1 ( Reaumuria songarica)) MR} ( Tamaricaceae ) FAR I LR 59 0.30£0.19
JIE 5B B ( Ephedra przewalskii) JFE#RL ( Ephedraceae) JR R HEAR 38 0.32+0.18
WA ( Calligonum mongolicum) 2B} (Polygonaceae) JEE AR 38 0.170.11
¥R (Haloxylon ammodendron ) # B ( Chenopodiaceae ) BRE FEARBUNTA 34 0.40+0.22
A 3B ( Sympegma regelii) #2F} ( Chenopodiaceae ) G RHR EREAR 34 0.24+0.12
13 ( Nitraria tangutorum) PEREPL ( Zygophyllaceae) 3 HEAR 34 0.200.17
i ( Sarcozygium xanthoxylon) PR} (Zygophyllaceae) HT)E HEAR 25 0.24+0.13
WL ( Nitraria sphaerocarpa) PEHR} (Zygophyllaceae) R AR 25 0.22+0.09
R BEZE (Iljinia regelii) #PB} ( Chenopodiaceae) KEER R EREA 17 0.43+0.19
R B (Halogeton glomeratus ) #F} ( Chenopodiaceae ) HAERE — AR RUR 11 0.12+0.09
&M ( Tamarix hohenackeri) FEWIE} ( Tamaricaceae ) MR FEAREUNTA 17 0.39+0.24
P42 ( Phragmites australis) AR} ( Gramineae ) PR ZAEA R 17 0.35+0.21
F2H R Achnatherum sibiricum) ARAF} (Gramineae ) IR EACRE VN 16 0.31+0.18
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Fig.2 Quantitative characteristics of the major plant communities
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Table 2 Pearson correlation analysis between characteristics of plant community and environmental factors

REVEFRE TR i S NAN TR 5 A B SRR AR R T
Community characteristics Elevation G-S G-C M-T MAT MAP
BEVE 3 Community coverage 0.261** -0.11 -0.450 " -0.218 ** -0.287*" 0.126
FRE 5 Height -0.121* -0.092 -0.241** -0.062 -0.099 0.068
YFPFE B Species richness 0.380* -0.015 -0.02* -0.341*" -0.338*" 0.219**
FERESE B Plant density 0.251** -0.049 -0.093* -0.134" -0.191** 0.156*

**P<0.01, * P<0.05
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Fig.3 Plant species ordination diagram of DCCA
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Table 3 The relative contribution rate and Monte Carlo test of environmental factors to plant community

e *Exim#ii.(%/% A T ffﬁﬁm@:%/%
Factors © P Relative Envi tal factors P Relative
actors Lype Contribution rate nvironmentat factors Contribution rate
HIE Topography 0.0001 *** 39.79% 4K Elevation 0.0001 *** 18.52%
¥ Slope 0.03 = 5.81%
i Slope locations 0.0001 *** 15.46%
S Climate 0.0001 *** 15.08% PR 0.001 ** 5.27%
Annual mean temperature
e H Y77 Mean te ; .
M H #47E Mean temperature for 0.01 * 1.74%
the warmest month
P LR - 0.0001 *** 8.07%
Mean annual precipitation
- on
i%*ﬂfﬂfﬂ.ﬁk‘ . 0.0001 *** 23.53% A1 55 % Gravel coverage 0.0001 “** 15.10%
Soil mechanical composition
RA KN Gravel size 0.001 = = 8.43%

* % % P<0.001, * * P<0.01 ,* P<0.05

i FH AR X B 347 (pDCCA ) 43 B R A8 R MR P 7% 78 S I RE RE 0T, JTK 8 N IRER R 143 b JE |
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Fig.4 Variation of species diversity index along latitude and longitude
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Table 4 Parameters and test values of theoretical variogram models for species diversity indexes

EiER A Heg B e AR BRIl hE REL
Index Model (Cy) (Co+Cy) Co/(Co+Cy) Rang(a) Rss R?
D TR 0.057 0.174 0.327 0.498 1.86x1073 0.752
H Fe ROy 0.049 0.155 0.316 0.367 1.35x1073 0.757
J BRIAIAEA 0.016 0.062 0.258 0.219 9.03x107* 0.653
M Fe Ry 0.052 0.174 0.298 0.331 7.11x1073 0.807
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