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Effect of Spartina Alterniflora Controlling Technologies on Organic Carbon Sequestration and Microbial Activ—
ities in Wetland Soil

LI Yan-li, WANG Lei, ZHANG Wen-quan, ZHANG Shi—ping, WANG Hong-li, FU Xiao—hua, LE Yi-quan

(State Key Laboratory of Pollution Control and Resource Reuse, Tongji University, Shanghai 200092, China )

Abstract : Various technologies were employed to control the spread of Spartina alterniflora in Dongtan of Chongming Island. Although these
technologies were found to be able to control spread of Spartina alterniflora, the effect on the soil organic carbon(SOC ) retaining and micro—
bial activity of wetland soil, which related to the capability of climatic regulation of wetland, had not been studied in detail. In order to select
an suitable technology either from the view of Spartina alterniflora control effect or from the capability of climatic regulation of wetland soil,
the capability of organic carbon retaining and microbial activities of wetland soil after treatment with different technologies for one year were
assessed by analyzing the differences of SOC content and microbial biomass, soil enzyme and soil respiration. Results showed that total SOC
content and soil respiration were significant different( <0.05) in the soil with various control technologies, including cutting/digging tillage,
cutting/digging tillage/water level control, cutting/biological substitute (with Phragmites communis ). Generally, total SOC content of the soil
with various controlling technologies increased due to the increase of the plant biomass input, comparing to the control, while microbial activ—
ity (including microbial biomass, invertase activities and respiration ) also increased and microbial biodiversity index decreased. The results
indicated that artificial measure for controlling Spartina alterniflora would always improve microbial activity of soil, resulting in the increase of
organic carbon output. Among these technologies, the microbial activity in soil with cutting/digging tillage/ water level control was the lowest
due to the extension of stagnant water time, thus the organic carbon content was the highest(21.42 g-kg™). This implied that this controlling
mode could restrain the organic carbon degradation and profit its sequestration relatively. So compared to other controlling modes, cutting/dig—
ging tillage/water level control could both control the expanding of Spartina alterniflora and profit the soil organic carbon sequestration.
Keywords: Dongtan of Chongming Island; Spartina alterniflora; physical controls; carbon sequestration; soil organic carbon;

microbial activities; soil respiration
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Figure 1 Sketch map of study area under different physical controls
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Figure 2 Soil organic carbon content under different physical controls
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Figure 3 Microbial activities under different physical controls
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