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Impacts of Rice Straw Biochar on Organic Carbon and CO, Release in Arable
Soil

KE Yue-jin, HU Xue-yu, YI Qing, YU Zhong

(School of Environmental Studies, China University of Geosciences, Wuhan 430074, China)

Abstract ; In order to investigate the stability of biochar and the effect of biochar when added into soil on soil organic carbon, a 130-day
incubation experiment was conducted with rice straw biochar produced at 500°C and 700°C ( RBC500 and RBC700) and with addition
rates of 0% (control) , 3% , 6% and 100% ( pure biochar) , to detect the change of total organic carbon (TOC), easily oxidized
carbon (EOC) and status of CO, release,following addition of biochar in arable soil. Results showed that: the content of both TOC and
EOC in soil increased with biochar addition rates comparing with the control. RBC500 had greater contributions to both TOC and EOC
increasing amounts than those of RBC700 under the same biochar addition rate. TOC contents of all treatments decreased during the
initial 30 days with the largest decreasing amplitude of 15. 8% , and tended to be stable in late incubation stages. Same to that of TOC,
EOC contents of all treatments also tended to remain stable after 30 days, but in the 30 days of early incubation, EOC in the soil
decreased by 72. 4% and 81. 7% respectively when the added amount of RBC500 was 3% and 6% , while it was reduced by 61.3%
and 69. 8% respectively when the added amount of RBC700 was 3% and 6% . EOC contents of soil added with biochar produced at the
same temperature were similar in the end of incubation. The reduction of soil EOC content in early incubation may be related to
mineralization caused by labile fractions of biochar. During the 130-day incubation, the accumulated CO, releases showed an order of
soil and biochar mixtures < the control < pure biochars. Biochar amendment in soil could reduce CO, release, the largest reduction
amplitude is 41.05% . In a long time scale, biochar as a soil amendment is favorable to the deduction of greenhouse gas release and
soil carbon immobilization. Biochar could be used as a soil carbon sequestration carrier.

Key words: biochar; soil organic carbon; mineralization; CO, ; emission reduction
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Table 1~ Physical and chemical properties of soil
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Table 2 General characteristics of biochar
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