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Effects of Rice Straw-derived Biochar on Organic Carbon Activity in
Coastal Saline Paddy Soil

GUAN Lianzhu, JIANG Xuenan, ZHANG Guangcai*, PAN Linlin, ZHANG Ting, ZHAO Ya, YE Chao,
ZHANG Yanan, LI Li

(College of Land and Environment, Shenyang Agricultural University | National Engineering Laboratory for Efficient Utilization
of Soil and Fertilizer Resources /Northeast Key Laboratory of Arable Land Conservation and Improvement, Ministry of
Agriculture, Shenyang 110866, China)

Abstract: In order to clarify the effects of three different rice straw returning modes (rotted rice straw, direct return of rice
straw, rice straw-derived biochar) on organic carbon activity in the coastal saline paddy soil, an indoor incubation experiment (at
25 and 270 days) was designed and conducted to study the potential effect of their equivalent carbon application on
accumulation and stability of soil organic carbon, the contents of microbial biomass carbon and dissolved organic carbon. Results
showed that application of rice straw-derived biochar increased significantly the accumulation and stability of soil organic carbon,
and improved the content of microbial biomass carbon. However, it had no effect on the content of dissolved organic carbon. The
rotted rice straw and direct return of rice straw treatments increased significantly the contents of soil dissolved organic carbon and
microbial biomass at the beginning of incubation experiment, while they had no effects on the accumulation of carbon.
Application of rotted rice straw decreased the stability of organic carbon. In conclusion, application of rice straw-derived biochar
could increase the accumulation of organic carbon in soil, but it might also decrease activity of soil organic matter after a
long-term application without any application of other organic materials. However, its application combined application with
rotted rice straw or direct return of rice straw can reduce this negative effect.

Key words: Rice straw-derived biochar; Coastal saline paddy soil; Organic carbon activity; Oxidation stability of soil

carbon
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