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Abstract; ,Ahhough soil microbes play a key role in grassland ecosystem functioning, the response of their diversity to grassland degradation has not been fully investigated.
Here, we used shotgun metagenomic sequencing to analyze the characteristics and influencing factors of soil microbial taxonomic and functional diversity at four different
degradation stages [i. e., non-degraded (ND) , lightly degraded (D), moderately degraded (MD) , and heavily degraded (HD) Jof subalpine meadow in the Mount Wutai.
The results showed that there were significant differences in the relative abundances of Actinobacteria, Bacteroidetes, Nitrospirae, and Parcubacteria among the four subalpine
grasslands with different degradation degrees (P <0.05). Compared with that in ND, the degraded meadows increased the proportion of genes related to carbon metabolism,
biosynthesis of amino acids, pyruvate metabolism, citric acid cycle, propanoate metabolism, butanoate metabolism, and fatty acid metabolism (P <0.05), indicating that the
degradation of subalpine grassland changed the metabolic potential of energy metabolism and the nutrient cycle of the soil microbial community. Grassland degradation changed
soil microbial taxonomic and functional o diversity, especially in MD and HD. Grassland degradation resulted in significant changes in the taxonomic and functional
compositions of the microbial communities. The total nitrogen, pH, and soil organic carbon significantly affected the taxonomic and functional compositions of the microbial
communities. The B diversity of the plant community was significantly correlated with the taxonomic and functional B diversity of the microbial community (P <0.05),
indicating strong coupling. The results of this study revealed the changes and driving mechanisms of subsurface microbial taxonomic and functional diversity during grassland
degradation, which can provide a theoretical basis for subalpine meadow protection and ecological restoration.

Key words: functional diversity; grassland degradation; subalpine meadow; metagenomic sequencing; soil microbial community
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