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Effects of warming on microbial biomass carbon and nitrogen in the rhizosphere and bulk
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Abstract: To understand the effects of climate warming on the rhizosphere ecological process in the
alpine scrub ecosystem, the responses of microbial biomass carbon and nitrogen in the rhizosphere
and bulk soil to experimental warming were examined in a Sibiraea angustata scrubland on the eas-
tern Qinghai-Tibetan Plateau, China. The results showed that the concentrations of microbial bio-
mass carbon and nitrogen in the rhizosphere and bulk soil in the early growing season were signifi-
cantly higher than those in the middle and late growing seasons. Experimental warming did not sig-
nificantly affect the concentrations of microbial biomass carbon and nitrogen of the rhizosphere soil
in the most growing seasons. In the bulk soil, however, the effects of experimental warming on the

microbial biomass carbon and nitrogen differed among the growing season. Experimental warming
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significantly decreased microbial biomass carbon but increased microbial biomass nitrogen in the
early growing season. In the middle growing season, warming significantly increased both microbial
biomass carbon and nitrogen. In the late growing season, there was no significant effect. The rhizo-
sphere effects of soil microbial biomass carbon and nitrogen also differed with the growing season.
The rhizosphere effects of microbial biomass carbon and nitrogen were negative in the early growing
season but positive in the middle growing season. In the late growing season, there were negative
rhizosphere effects of soil microbial biomass carbon and positive rhizosphere effects of soil microbial
biomass nitrogen. Furthermore, experimental warming significantly increased the rhizosphere effects
of soil microbial biomass carbon and nitrogen in the early growing season, but decreased those in
the middle and late growing seasons. These results uncovered the changing mechanism of the biologi-
cal process in the rhizosphere and bulk soil in the alpine scrub ecosystems under the background of

climate warming.

Key words: alpine scrub; warming; soil microbial biomass; rhizosphere effect.
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Fig.2 Seasonal dynamics of microbial biomass carbon (MBC) in the bulk and rhizosphere soil and its rhizosphere effects in the Sibi-

raea angustata scrubland.

B: dEMFR 13 In the bulk soil; R: fRFRA-3% In the rhizosphere soil; RE: HREFRZLN Rhizosphere effect. AN [ F-H: 3 AP E] 24 55 1.3 ( P<0.05)

Different letters meant significant difference between treatments at 0.05 level. T [fi] The same below.
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