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Effects of / Earthworms/ Blochar ’,on Bacterlal Dlversny an,d Communlty in_ As-
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SU Qian-qian, LI Lian-fang " , *, ZHU Chang-xiong, YE Jing, LU Xue GENG Bing, TIAN, Yun-long ; HUANG 'Xiao:ya o
Kev I’_,iboratory of Agro-Faivironment, Ministry of Agmuhflre and Rural Affdlrs Instltute of Environment and Sustainable Development in Agriculture, Chinese Academy of

Agricultural Sciences .B("‘l_]lrlg 100081, China) ; - ____.f"" !

Abstrict Cerlum mdngdnese modified biochar (MBC) combined with oifvorms ( Eisenia foetida) can immobilize arsenic ( As) in red soils. In this study, high-throughput
sequencing! technology was used to explore the combined effects of MBC and E. foefida on bacterial diversity and community structure in As-contaminated red soils. The results
showed that the single earthworm treatment had the highest diversity index, whereas the diversity index decreased in the single biochar or MBC treatment, indicating that
earthworms can boost the growth of bacteria in the soil, and the addition of hiochar/MBC all decreased the bacterial diversity of soils. When biochar/MBC was combined with
earthworms, the diversity index increased to some degree. In terms of bacterial community structure, the relative abundance of Proteobacteria and Bacteroidetes increased
significantly in each treatment, especially for MBC-earthworm treated soil, in which the relative abundance was increased by 17.08% and 329.47% for Proteobacteria and
Bacteroidetes, respectively, compared to that in the control (CK). Otherwise, those abundances were decreased by 19. 18% and 48.76%), respectively, for Acidobacteria
and Chloroflexi. Correlation analysis results showed that the soil water-soluble As ( WSAs) was negatively correlated with the relative abundances of Proteobacteria and
Bacteroides (P <0.05) but was positively correlated with Acidobacteria and Chloroflexi (P <0.05) , which indicated that with the decrease in WSAs in soils, the bacteria of
Proteobacteria and Bacteroides reproduced rapidly, whereas the Acidobacteria and Chloroflexi were inhibited. Moreover, different treatments induced selective changes in the
bacterial community, in which earthworms significantly promoted the proliferation of y-Proteobacteria, Flavobacteriales, Aeromonadales, and Variovorax and earthworms
improved the immobilization effect of As by promoting the growth of these bacteria.

Key words: earthworm; cerium-manganese modified hiochar (MBC) ; arsenic (As) ; high-throughput sequencing; bacterial diversity; community structure
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Table 2 Characteristics of the BC and MBC
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BC 9.26 7.41 19.34 2.64 358 0.11 0.20 0.07
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Fig. 3 Relative abundance at phylum and class levels in different treatments
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