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Effects of Elevated Ozone Concentration and Soil Moisture on Temperature

Sensitivity of Soil Microbial Respiration in a Cropland
CHEN Shu-tao'?*, ZHANG Yong', HU Zheng-hua', SHI Yan-shu', SHEN Xiao-shuai'

(1. Jiangsu Key Laboratory of Atmospheric Environment Monitoring and Pollution Control, Nanjing University of Information Science
and Technology, Nanjing 210044, China; 2. State Key Laboratory of Atmospheric Boundary Layer Physics and Atmospheric Chemistry,
Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract : Soil samples of control (CK) and elevated O, treatments were collected in a cropland where three seasons of O, fumigation
experiments were performed. An incubation experiment was carried out, in order to investigate effects of soil moisture on the
temperature sensitivity of soil microbial respiration exposed to elevated ozone concentration and ambient atmosphere. Results indicated
that soil microbial respiration increased exponentially with the increase of soil temperature for CK and elevated ozone (100 nL-L™")
treatments when soil had moderate moisture content. During the whole incubation period, mean soil microbial respiration rates for CK
and elevated ozone treatments were 0. 48 and 0.33 wmol - (m”-s) ™', respectively; the former was ~45% higher than the latter,
indicating elevated ozone significantly inhibited soil microbial respiration. Elevated ozone also resulted in significantly lower Q,, values
compared to CK. Further investigation showed that @, of soil microbial respiration decreased significantly with the increase of soil
moisture in CK soil, while no such phenomenon was observed in the elevated ozone treatments. Combining the present study and
previous investigations about respiratory Q,, in the natural soil produced a quadratic equation, suggesting the optimal moisture within
the range of 20% - 25% corresponding to the maximal Q.

Key words: ozone ; soil microbial respiration; soil temperature; soil moisture; temperature sensitivity
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Fig. 2 Relationship between soil microbial respiration and soil temperature under different moisture conditions in CK treatment
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