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Shlfts in Rhlzosphere Bacterlal Communlty Structuye, Co-=occurrence Network

and Functlon of Miscanthus, Follo%nng Cadmium Exposure
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Fohrir’ , Yu-ymg , REN Xue-min** i “"'-'

(1. Internatlondl Joint Laboratory of Watershed ELO]OglLd] Security and Collaborative Innovation Center of Water Security for Water
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Environmental Engineering, Nanyang Normal University, Nanyang 473061, China; 2. School of Life Science and Agricultural
Engineering, Nanyang Normal University, Nanyang 473061, China; 3. Department of Hydrology and Water Resources Management,
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Abstract: As a representative of second-generation bioenergy plants, Miscanthus has received increasing attention in the studies of
heavy metal (HM) -contaminated soil remediation. Currently, few studies have examined the effects of using Miscanthus to remediate
HM-contaminated soils on the composition and function of microbial communities. In this study, the Miscanthus cultivar M.
saccariflorus was examined for its tolerance and enrichment abilities when grown in soils containing 100 mg-kg™"' of cadmium (Cd).
The structure, function, and co-occurrence network of their rhizosphere bacterial communities were analyzed during the remediation
process. MiSeq sequencing showed that the Miscanthus rhizosphere bacterial community comprised 32 phyla and 425 genera, including
plant growth-promoting rhizobacteria (PGPR) , such as Sphingomonas, Bacillus, Gemmatimonas, and Streptomyces. The addition of Cd
affected the Miscanthus rhizosphere bacterial community and reduced community diversity. Phylogenetic molecular ecological networks
indicated that Cd addition reduced the interactions between Miscanthus rhizosphere bacteria to generate a simpler network structure,
increased the number of negative-correlation links, enhanced the competition between rhizosphere bacterial species, and changed the
composition of key bacteria. PICRUSt functional predictive analysis indicated that Cd stress reduced soil bacterial functions in the
Miscanthus rhizosphere. The results of this study provide a reference for the subsequent regulation of efficient Miscanthus remediation by
PGPRs or key bacteria.

Key words : cadmium contamination; Miscanthus; high-throughput sequencing; phylogenetic molecular ecological networks; PICRUSt
analysis
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Table 1  Biomass, Cd content, and total Cd uptake in the tissues of Miscanthus grown in uncontaminated and Cd-contaminated soils
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