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Determination of bacteria diversity of degraded grassland in
Xinyuan county by high-throughput sequencing technology
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Abstract: [Objective] In order to study the community diversity of degraded grassland caused by
overgrazing, 6 soil samples collected from Xinyuan county were investigated. [Methods] Bacterial
diversity and community structure of the samples were analyzed via high throughput sequencing
technology Illumina HiSeq 2500. [Results] The mean value Chaol and Shannon index were 2 118.27 and
8.84, respectively; The bacterial community mainly belong to 35 phylum including Actinobacteria,
Proteobacteria, Firmicutes, Gemmatimonadetes, etc., and 220 family including Phingomonadaceae,
Gemmatimonadaceae, etc., and 329 genera including Sphingomonas, Rubrobacter, etc. Nine genera of
nitrogen fixing bacteria were tested, the most high abundance of which were Arthrobacter,
Methylobacterium belong to Azotobacter, and Bradyrhizobium, Rhizobacter were relatively high abundance
bacteria belong to rhizobia. [Conclusion] The bacterial diversity is abundant in the six samples from
degraded grassland, but many species were at low abundance, perhaps they declined toward extinction.
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Figure 1 The overgrazing and suitable grazing grasslands
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Table 1 Sequencing data statistics of 6 samples
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Figure 2 Rarefaction curves of each soil sample at cutoff
level of 3%
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Figure 3 The similarity analysis of bacteria diversity
10 among six samples
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Figure 4 Comparison of bacteria groups in each soil sample at phylum level
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Figure 6 Comparison of bacteria groups in each soil sample at genus level
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Table 3 The relative abundance of phyla in the two soil sample groups

The relative abundance in

The relative abundance in suitable

Phylum overgrazing soil sample group grazing soil sample group Average relative deviation (%)
Proteobacteria 30.1 33.1 4.7
Actinobacteria 30.2 31.6 2.3
Acidobacteria 11.7 9.3 11.4
Gemmatimonadetes 8.6 9.1 2.8
Bacteroidetes 5.6 5.3 2.8
Firmicutes 3.0 3.6 9.1
Planctomycetes 3.5 1.3 45.8
Verrucomicrobia 3.0 1.9 22.4
Thaumarchaeota 1.2 1.9 22.6
Chloroflexi 1.2 1.1 43
Others 1.9 1.8 2.7
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Table 4 The nitrogen-fixing bacteria in the soil samples

Genus TJ.1.1 TJ.1.2 TJ.2 Wi.1.1 Wi.1.2 Wi.2 Total
Arthrobacter 202 158 229 82 119 288 1078
Methylobacterium 70 338 37 72 63 126 706
Bradyrhizobium 129 215 72 92 43 85 636
Rhizobacter 86 58 25 26 147 89 431
Campylobacter 0 338 16 0 0 0 354
Total 487 1107 379 272 372 588 205
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