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Diversity of soil bacterial communities in three habitats of the
Tarim Basin

YANG Guo', ZHAO Didi', WANG Dianfu', ZHENG Jinshui’, WAN Chuanxing’,
ZHANG Lili', LUO Xiaoxia"'

1 Key Laboratory of Protection and Utilization of Biological Resources in Tarim Basin, Xinjiang Production &
Construction Corps, College of Life Sciences and Technology, Tarim University, Alar 843300, Xinjiang, China
2 Huazhong Agricultural University, Wuhan 430070, Hubei, China

Abstract: [Background] As the largest inland basin in China, the Tarim Basin is a natural
laboratory for studying the responses of bacterial communities to the environment on a local
scale. Although researchers have studied the bacterial diversity in the Tarim Basin, few of them
have studied the diversity and distribution pattern of bacterial communities in plant habitats of
the Tarim Basin. [Objective] This study investigated and analyzed the diversity and distribution
pattern of bacterial communities in plant habitats in the Tarim Basin, laying the foundation for
subsequent research on bacterial ecology in the region. [Methods] We conducted a large-scale
and systematic field survey and sampling of the soil in a plant habitat of the Tarim Basin to
analyze the bacterial community structure and diversity. Furthermore, we explored the changes
of soil bacterial diversity and community spatial pattern along geographic and climatic gradients
on a large scale and the assembly process of phylogenetic groups at the continental level.
[Results] The species composition, network structures, and assembly processes of bacterial
communities showed significant differences between the plant habitat and the desert habitat.
Notably, the soil bacterial communities in the plant habitat showed greater stability and complexity
than those in the desert habitat. The null model analysis showed that heterogeneous selection and
diffusion limitation were the key ecological processes in the bacterial community assembly.
[Conclusion] This study reveals the diversity and driving factors of soil bacterial communities in
three habitats of the Tarim Basin. The findings provide data and research basis for understanding
the safety and stability of ecosystems in the arid zone in the context of global change and give
insights into the fragility and assembly processes of plant habitat ecosystems in arid zones.
Keywords: community assembly; null model; community diversity; distance-decay relationship;
co-occurrence network
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Figure 1 Physical and chemical properties of plant habitat, bare soil, and desert soil in the Tarim Basin. A:
Longitudes. B: Latitude. C: Elevation. D: MAP. E: MAT. F: pH. G: EC. H: SOP. I: TN. J: TOC. K: NH,"-N. L:

NO; -N. M: DOC. N: DON. Different lowercase letters indicating statistically significant differences
(P<0.05).
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Figure 2 Bacterial community composition of three habitats in the Tarim Basin. A: Top 10 phyla in relative
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Figure 3 The species diversity and abundance of bacterial species in plant habitat, bare soil and desert in
Tarim Basin, Xinjiang. Analysis of variance (ANOVA) is used to test the statistical significance between each
region. A: ACE index. B: Shannon index. C: Observed Richness index. D: Alpha diversity index heat map of
correlations with environmental factors. Red indicates significant correlation and blue indicates no
correlation. *: P<0.05, **: P<0.01, ***: P<0.001.
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Figure 4 CPCoA analysis of bacterial communities in three habitats in the Tarim Basin. A: CPCoA analysis
of bacterial communities in three habitats in the Tarim Basin (explained 3.57% of variance, P<0.001). B:

Relationship between Bray-Curtis dissimilarity and physical separation. C: Relationship between altitude and
Bray-Curtis heterogeneity. D: Relationship between environmental factors and Bray-Curtis heterogeneity.
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Figure 5 Differences in bacterial communities in plant habitat, bare soil, and desert in the Tarim Basin. A:
The venn diagram shows the number of OTUs common or unique to RS, SO, and DE. B: Column diagram
shows the differential microorganisms in different sampling points, based on random forest RF and
non-parametric tests, selecting Mean Decrease Gini as the indicator value in the analysis.
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Table 1 Topological characteristics of co-occurrence

network of soil bacterial communities in three
habitats of Tarim Basin

Item RS SO DE
Vertex 82.0 75.0 62.0
Edge 103.0 96.0 50.0
Average degree 2.512 2.56 1.612
Average path length  0.637 0.466 0.264
Network diameter 2.000 2.000 1.000
Clustering coefficient 0.133 0.200 0.109
Density 0.031 0.034 0.026
Heterogeneity 0.520 0.494 0.554
Centralization 0.055 0.046 0.039

Fev i & SpiecEasi R fU 154125
The table involves parameters calculated by the SpiecEasi R
package.
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Figure 7 Bacterial co-occurrence network of three habitats in the Tarim Basin. A: RS habitat. B: SO habitat.

C: DE habitat.
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Figure 10 The construction process of bacterial communities in three habitats in the Tarim Basin. A:
Distribution of beta taxonomic unit index (BNTI) in the Tarim Basin. B: Relative contribution of ecological

processes to bacterial community aggregation.
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