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OWMEZEE / Theme of Research

SOC and TN contents and their decomposition potentials affected by 10-year soil warming in a single rice paddy field

@WEME / Outline of Research

Soil organic matter (SOM) plays an important role in soil fertility and climate change. So far the responses of SOM content (soil organic
carbon (SOC) and total nitrogen (TN)) and its decomposition potentials have not yet been fully understood. Therefore, a 10-year soil
warming experiment with two temperature treatments was conducted in a single rice paddy field, Tsukuba, Japan. Compared with ambient
soil temperature, soil temperature was elevated by 2 °C during rice growth season and by 1 °C during fallow season. Soil samples in plow
soil layer (0-15 cm) were taken biyearly after soil warming stopped. A 4-week anaerobic incubation experiment was conducted at 30 °C to
measure potentials of C decomposition and N mineralization.

®WMEME / Results of Research

Compared with ambient soil temperature, elevated soil temperature significantly decreased SOC and TN contents. Moreover, the
potentials of carbon decomposition (CH4+CQO2 productions) and N mineralization (ammonium production) at elevated soil temperature
were also significantly lower than those at ambient soil temperature. Overall, the amounts of SOC and TN in soil samples taken in autumn
were higher than those taken in spring. There were seasonal and yearly variations in SOC and TN and their decomposition in soil
samples. The results in our study indicated that SOM content was significantly decreased by 10-year soil warming, resulting in a positive
feedback of SOM decomposition to global warming.

@4#%0OEE /| Further Research Plan

Since SOM is composed of various organic components with different temperature sensitivities of microbial decomposition, more attention
should be paid on the feedbacks of quantity and quality of SOM to global warming. In addition, responses of microbial community and
enzymatic activity to soil warming in rice paddy ecosystem should also be taken into consideration in future research. Finally, much closer
academic communication and scientific collaboration between China and Japan should be promoted to challenge future climate change.
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®WMEME / Results of Research
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