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Abstract: Global warming is one of the environmental problems that cannot be ignored in the world today, which has
significant impacts on soil carbon dynamics and soil microorganisms. Soil microorganisms affect the soil nutrient cycling
process and play a leading role in the net carbon balance of terrestrial ecosystems. Further exploration of microbial responses
to climate warming is important for predicting the feedback and carbon budget of terrestrial ecosystems in warmer climates.
In this study, soil organic carbon content and microorganisms were investigated in a natural warming experiment using a

whole ecosystem transplanting approach. Plots of plants and soil in a subtropical mountain evergreen broadleaf forest at high
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altitude (600 m asl) were moved to low altitude (30 m asl) in Dinghu Mountain to experience natural warming treatment.
Plots with similar plants and soil at the high altitude were used as the control. To explore the effect of natural warming on
soil organic carbon metabolism and its microbiological mechanism, soil physical and chemical properties, soil organic
carbon, and soil microbial community structure were measured for the control and warmed plots. Meta-genomic method was
used for soil microbial community structure and abundance of genes involved in soil organic carbon decomposition. Results
showed that; (1) warming treatment significantly changed soil temperature and moisture of the 0—10 cm soil layer. From
2016 to 2018, the soil temperature was significantly increased by 2.48°C , and the soil moisture was significantly decreased
by 23.93% (relative change). (2) Warming treatment significantly reduced soil organic carbon content in the dry season
and the soil nitrate nitrogen content in the wet season, while other soil physical and chemical factors had no significant
changes under warming treatment. (3) Warming treatment changed the soil microbial community structure in both dry and
wet seasons, and the change was significant in wet season. The results of principal component analysis showed that soil
moisture was the main factor affecting the variation of soil microbial community structure in dry season and wet season,
which explained the variation degree of 50.2% in dry season and 79.2% in wet season. (4) The metagenomic analysis
showed that increasing temperature inhibited the abundance of soil organic carbon metabolism genes of mountain evergreen
broadleaf forest in the dry season, and enhanced them in the wet season. Our results showed that although warming
treatment did not significantly change soil microbial biomass in the subtropical mountain evergreen broadleaf forest, it
reduced soil organic carbon by changing soil microbial community structure and abundance, and significantly affected soil

organic carbon metabolic processes and ecosystem carbon cycling.

Key Words: climate warming; microbial community; soil organic carbon metabolism; metagenomics; south China
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Fig.1 Monthly mean temperature and moisture of the control and the warming treatment in the dry and wet season ( from January 2016 to

November 2018)
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96% , HE AN FE4H 22 5% 1 2 ( P<0.05)

F1 BEXMTEFIEELERNZM

Table 1 Effects of warming on soil physicochemical properties in the dry and wet seasons

Ay [ F AEFR Treatment EHHE Statistical values

Seasons Parameters %t H& Control KR Warming F P

[FZ% Dry season SOC/ (g/kg) 14.47+0.89 11.01+1.85 8.603 0.043*
TN/ (g/kg) 1.28+0.1 1.02+0.19 4.436 0.103
TP/ (g&/kg) 0.22+0.02 0.25+0.05 0.56 0.496
pH 4.33+0.05 4.34+0.05 0.007 0.937
NO3-N/(mg/kg) 3.09+0.35 3.11£0.25 0.006 0.942
NH;-N/( mg/kg) 7.08+1.2 10.49+2.58 4.32 0.106

17 Wet season SOC/ (g/kg) 16.93+0.88 15.41+3 0.712 0.446
TN/ (g/kg) 1.09+0.06 1.24+0.29 0.749 0.436
TP/ (g&/kg) 0.29+0.02 0.30+0.06 0.09 0.779
pH 4.02+0.03 4.21+0.13 6.701 0.061
NO;-N/(mg/kg) 6.08+0.42 2.85+1.5 12.83 0.023*
NH;-N/( mg/kg) 5.700.74 5.45+0.53 0.236 0.652

n=3, %, P<0.05;S0C; :HEH HLIK soil organic carbon; TN: 4% total nitrogen; TP ; 2% total phosphorus; NO3-N: fi§ &%l ammonia nitrogen;

NHK—N EASA nitrate nitrogen
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Fig.4 Principal component analysis of soil microbial community structure in the dry and wet seasons
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