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Charactering Temporal Release of CO, in Sterile and Non—sterile Soils

ZHANG Jia—ying, SHEN Jin, ZHANG Ren-duo

(School of Environmental Science and Engineering, Sun Yat—sen University, Guangzhou 510275, China )

Abstract: To better understand soil CO, release processes during drying and wetting, infiltration experiments were conducted in soil columns.
Air—dried sterile and non-sterile soils were filled into two one—dimensional soil columns, respectively. At the beginning of experiments, a
simulated rainfall (with the amount of 3 cm within 1 h)was added to each of the soil columns. Soil water contents at depths of 5, 10, and 20
cm were continuously measured with time domain reflectometry (TDR )during the experiment. Concentrations of CO, at the 3 depths were si—
multaneously measured using the closed loop gas circulating system and membrane tubing technique over the experimental period. Results
showed that the changes of soil water content were not consistent with those of soil CO, concentrations at any of the three depths in both soils.
The 3 em simulated rainfall induced a pattern of soil water content pulse at depths of 5 and 10 ¢m in both the sterile and non-sterile soil
columns. The wetting process resulted in a rapid increase of CO, concentrations at all the three depths in a relatively short period after adding
water in both soils. However, CO, concentrations at the three depths in the sterile soil were lower than those in the non-sterile soil. The con—
centrations of CO, at the depths decreased much more slowly in the non-sterile soil than in the sterile soil. The results indicated that besides
the microbial mineralization, physical processes, such as gas convection and diffusion, had a significant impact on the pulse of CO, released
from soil and the rapid increase of soil CO, concentration. The change of CO, concentration in the sterile soil column was a result of a tempo—
ral dynamic process. The CO, concentration in the non—sterile soil was higher but decreased with time much more slowly than that in the
sterile soil, attributable to microbial mineralization of soil organic matter.

Keywords: CO, concentration; sterile and non—sterile soils; microbial mineralization; membrane tubing technique
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Figure 1 Photograph of experimental setup of rainfall infiltration
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Figure 2 Distributions of soil water content and CO, concentration as a function of time at different soil depths of the sterile soil
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Figure 3 Distributions of soil water content and CO, concentration as a function of time at different soil depths of the non-sterile soil
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Figure 4 Concentrations of CO, as a function of time at different soil depths of the non—sterile and sterile soils
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