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Abstract: [ Objective ] Microbial community plays an important role in soil ecological activities. It can regulate soil nutrient
supply by changing the structure and function of the soil ecosystem. At present, the response of soil microbial community to

warming and the main influencing factors are not well understood. [ Method ] This study collected 1 020 sets of data from 206
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published domestic and foreign research literature and synthesized them to evaluate the effects of experimental warming on
soil microbial community (microbial biomass, community diversity, and soil enzyme activity) using meta-analysis. The
different responses of soil microbial communities to different magnitudes, durations and methods of warming, as well as
planting habits and ecosystem types were evaluated and discussed. Also, the relationship between the response of soil
microbial communities to warming treatment and environmental factors (annual mean precipitation, annual mean temperature,
and mean altitude) was explored. [ Result ] It was found that experimental warming decreased the soil microbial community
diversity by 6.7%, increased the activities of soil antioxidant enzymes, enzymes related to carbon (C), and nitrogen (N)
conversion by 7.5%, 10.8%, and 19.7%, respectively. A high magnitude of warming (=4°C)significantly reduced soil
microbial biomass and increased the activities of soil antioxidant enzymes and enzymes related to C conversion. Low-
temperature increase (<2 °C)had more significant effects on soil microbial community diversity and soil enzymes related to N
and phosphorus (P) conversion. Also, long-term warming (>2 years) had significant effects on soil microbial biomass,
community diversity, antioxidant enzymes and enzymes related to C conversion. The responses of enzymes related to N and P
conversion to medium-term warming (0.5 to 2 years)were more significant and the response of soil microorganisms to
experimental warming was different among different ecosystems. Further analysis revealed that the response of enzyme
activities related to P conversion to warming was positively correlated with annual mean temperature and annual precipitation.
The response of soil microbial community diversity was negatively correlated with mean annual temperature, annual
precipitation and mean altitude. [ Conclusion ] In summary, the experimental warming significantly reduced the diversity of soil
microbial communities while increasing soil enzyme activity. The warming amplitude, warming duration, and ecosystem type
all affect the effects of experimental warming on soil microbes.

Key words: Experimental warming; Soil; Microbial biomass; Diversity of microbial community; Soil enzyme activity;
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enzymes (d) inresponse to experimental warming and their relationship to warming patterns, cropping practices, and ecosystem types
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different base temperature conditions
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