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Abstract The authors conducted experiments to simulate warming and alter precipitation since 2011, and
investigated soil physical properties (soil particle size and pH) and carbon pools (soil total carbon (STC), soil
organic carbon (SOC), soil extractable organic carbon (EOC) and microbial biomass carbon (MBC)) in July 2013.
The results showed that warming significantly increased soil temperature and decreased soil moisture at the depths
of 0-20 cm, and altered precipitation affected soil moisture at 0-20 cm depth, but had no influence on soil
temperature. At the depth of 0-10 cm, warming significantly increased SMBC; increased precipitation significantly
reduced EOC content and elevated MBC content; decreased precipitation significantly decreased soil sandy
proportion, MBC content and increased soil clay proportion and EOC content. At the depth of 10-20 cm, increased
precipitation led a reduction on EOC content. The interactions of warming and altered precipitation on soil indexes
were not detected. The pattern of soil properties was changed mainly by altered precipitation, not warming,
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according to the results of PCA. The results suggest that given precipitation will be continuously increased in the
future, increased precipitation may lead a reduction in soil clay proportion and EOC content in the topsoil, and
subsequently affect plant primary production and micrbial communitiesin this region.

Key words soil particle size; soil pH; soil total carbon; soil organic carbon; soil extractable organic carbon; soil

microbial biomass carbon
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Fig. 1 Soil temperature and soil moisture at depths of 5 and 10 cm under warming and altered precipitation

regimes during the growing seasons from 2011 to 2013

F1 AXRBSAFIEEW). BRP)UELTEL)I TEERNZIE
Tablel Summary of split-plot design of the effects of warming (W), altered precipitation (P),
layer (L) and their interactions on soil properties

hig kL =iy A pH TC soc EOC MBC

B AR

F P F P F P F P F P F P F P F P
w 1 1.28 0.27 265 0.11 0.53 047 0.01 093 0.03 0.88 0.05 0.82 2,00 0.17 429 005
P 2 2.90 0.07" 561 001" 588 001" 136 027 0.89 042 027 077 2986 0.00" 8.97 000"
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WP+ 2 0.09 0.92 1.05 0.36 0.58 057 179 019 020 0.82 0.01 0.99 0.04 0.96 0.46 0.64
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Fig. 2 Soil sandy proportion, clay proportion, dissolved organic carbon and microbial biomass carbon at depths of 0-10 cm
under warming and altered precipitation regimes
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Table2 Summary of two-way analysis of variance (ANOVA) of the effects of warming (W),
altered precipitation (P) and their interactions on soil properties
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Fig. 3 Soil extractable organic carbon at depths of 10-20 cm
under warming and altered precipitation regimes
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