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Plant Species Richness Patterns and Water-energy Dynamics in the
Black Gobi Desert, China
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Abstract: The Black Gobi Desert is widely distributed in northwest China, with a total area of
about 2 x10° km?®. The general climate can be characterized as having a high evaporative
demand, with variable but low precipitation, making it the most arid of China’s dryland areas.
Because of this special climate, there are a wealth of natural resources and an ideal place for
exploring the relationship of plant species diversity and environmental factors in extreme arid
environment. In this study, we sampled 174 plots across the research area to examine the
influence of the climate on plant species richness patterns. Different growth forms (shrub and
herb) were also analyzed to demonstrate how the richness-climate relationship differed among
functional groups. Results showed that climate accounted for 62.3% of variation in total species
richness, with 37.7% explained by other undetermined factors. Furthermore, 3.5% and 16.4%
of total species variance was explained by energy and moisture factors, respectively, while
42.4% was simultaneously explained by the two factor groups. These results indicated that
energy and moisture played key roles in shaping species richness patterns in the study area.
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However, only 37.9% of variation in shrub species richness was explained by energy and
moisture factors, and the water-energy dynamic hypothesis could not explain shrub species
richness in arid regions. These results suggest that the response of species richness to climate
showed obvious differences among functional groups as well as interspecific interactions, and
the ecophysiological characteristics of species had significant influence on community richness

patterns.
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Fig. 1

Distribution of survey sampling sites
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Table 1 Pearson correlation analysis between climate and geographical factors
o3 s B Ve H AR 240 B SRR K e
Geographical factors MTCM (°C) MTWM (°C) MAT (C) MAP (mm) PET (mm)
2% Longitude 0.271™ 0.371* 0.311™ -0.684 0.614 ™
£h ¥ Latitude -0.024 0.091 -0.053 0.405™ -0.617™
3R Altitude -0.428™ -0.539*" -0.551* 0.132~ -0.059

TE: * FRTE P < 0.06 K ERFHK, o FIRTE P < 0.01 K LA B A,
Notes: * significant correlation (P < 0.05), #* very significant correlation (P < 0.01). MTWM, Mean temperature of the warmest
month; MTCM, Mean temperature of the coldest month; MAT, Mean annual temperature; MAP, Mean annual precipitation; PET,

Potential evapotranspiration, same below.
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Table 2 Main community types and its habitat water-energy characteristics in the study area
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Fig. 2 Relationship between species richness and temperature factors for overall, shrub and herb species richness
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Fig. 3 Relationship between species richness and moisture factors for overall, shrub and herb species
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