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Figure 1. Research areaand sample site.
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Table 1. Soil basic physico-chemical properties.

Sail pH SWCI% TOC/(g/kg) DOC/(mg/kg) TN/(g/kg) DN/(mg/kg) CIN
GS 6.18b 18.5a 23.2a 117a 1.40a 26.9a 17.7a
DGS 673  151b 7.53b 93.4a 1.96a 14.2b 5.10b

GS, grassland soil; DGS, degraded grassland soil; SWC, soil water content; TOC, total organic carbon; DOC, dissolved organic carbon;
TN, total nitrogen; DN, dissolved nitrogen.
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Figure 2. Abundance of soil bacterial 16S rRNA (A) and fungal ITS (B) genes. GS and DGS refer grassland soil
and degraded grassland soil, respectively. Error bars represent the standard deviation from the mean (n=3).
Different letters above the columns in a cluster indicate significant differences (P<0.05).
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Figure 3. Venn chart of OTUs based on bacterial 16S
rRNA (A) and fungal ITS (B) genes. GS and DGS refer

grassland soil and degraded grassland soil, respectively.

Values are meantstandard deviation (n=3).
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Figure 4. Soil bacterial (A, C) and fungal (B, D) community composition at the phylum (A, B) and class (C, D)
levels. GS and DGS refer grassland soil and degraded grassland soil, respectively. Error bars represent the standard
error from the mean (n=3). The taxa with relative abundance >0.1% were listed. Three soil samples for GS and
DGS were analyzed, and the cluster analysis was carried out to assess the similarity of community composition
based on Euclidean distance. The relative abundance of each class in six soils was depicted by color intensity, and
values indicate the standardized Z-score of the relative abundance. Symbol * and ** indicate the significant
difference at P<0.05 and P<0.01 between GS and DGS, respectively.
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Figure 5. Principa coordinate analysis (PCoA) of
soil bacterial (A) and fungal (B) community structure.
GS and DGS refer grassland soil and degraded
grassland soil, respectively.
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Effect of vegetation degradation on microbial communities in
alpine grassland soilsin Northwest Yunnan
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Abstract: [Objective] By comparing the bacterial and fungal communities in apine grassland soil and their
degraded soil in Northwest Yunnan, we investigated the effect of vegetation degradation on microbial communities
in apine grassland soils. [Methods] Bacteria 16S rRNA genes and fungal ITS genes were chosen as the target
genes. Quantitative PCR was performed to measure the gene copies to assess the abundance of microbial
communities. Illumina Hiseq sequencing and biocinformatics analysis were carried out to determine microbial
community composition and community structure. [Results] After grassland degradation, soil pH value was greatly
increased by 0.65 units, and soil moisture, total organic carbon, dissolved nitrogen and C/N ratio were significantly
decreased by 18.4%, 67.5%, 47.2% and 1.2%, respectively. Grassland degradation significantly reduced soil
bacterial and fungal community abundances by 92.4% and 94.9%, respectively. Grassland degradation significantly
altered the B-diversity of soil bacterial and fungal community, but had no effect on that of a-diversity. In addition,
grassland degradation changed the species composition of soil bacterial and fungal communities at the OTU level,
and the fungal OTUs changed largely. Grassland degradation had no effect on bacterial community composition at
the phylum level, but changed the composition at the class level (such as Acidimicrobiia, Betaproteobacteria,
Chloroplast etc.). No significant difference was detected in fungal community composition between grassland soils
and degraded soils. [Conclusion] These findings suggested that the vegetation degradation in apine grassland lead
to adeclinein soil quality and microbial abundance, and changes in microbial community structure.

Keywords: grassland degradation, microbial diversity, microbial ecology, Illumina Hiseq sequencing, soil quality
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