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Research on the effect of rhizosphere bacteria on
nitrogen utilization of Cenchrus longispinus
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YUAN Zhili, WANG Yi, ZHANG Guoliang "

Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences, Beijing 100081, China

Abstract; [ Aim] The invasive plant Cenchrus longispinus can grow rapidly and expand its population in nutrient-poor sandy soils,
forming a single dominant community. This study analyzed the effect of C. longispinus on soil nitrogen cycle-related microbial
communities to provide a theoretical basis for revealing the microbiological mechanisms of its invasion. [ Method] High-throughput
sequencing of 16S rRNA and nifH gene amplicons was applied for analyzing the differences in community structures and functions of
bacteria and nitrogen-fixing microorganisms in the rhizosphere soils of C. longispinus, Elymus dahuricus, Agropyron cristatum, and
Setaria viridis. [ Result] C. longispinus could significantly elevate the levels of total nitrogen and nitrate nitrogen and reduce the
contents of water-soluble nitrogen and ammonium nitrogen in soil. The results of soil high-throughput sequencing showed that
Bacillus, Cyanobacteria, Nostocales, Anabaena, and Firmicutes were enriched in the nitrogen-fixing communities around the
rhizosphere soil of C. longispinus. C. longispinus increased the relative abundance of Proteobacteria and decreased those of
Cyanobacteria and Firmicutes, promoting its capacity for nitrogen fixation and utilization. Nitrospirota and Afipia were barely involved
in nitrogen utilization by C. longispinus. [ Conclusion] C. longispinus could affect the community structures of bacteria and
nitrogen-fixing microorganisms in the rhizosphere soil of invasive areas to improve soil nitrogen for its growth.

Key words: Cenchrus longispinus; rhizosphere bacteria; nitrogen utilization mechanism; intrusion
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Fig.6 Rhizosphere soil microorganism multi-group comparison bar graph
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