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Assembly Process and Functional Differentiation Between Abundant and Rare Bacterial

Community in Farmland Soil near Phosphorus Chemical Industrial Area

FU Zhuoliang!, CHENG Jianhua® 2", TANG Xiangyu® 2

(1 State Key Laboratory of Subtropical Silviculture, College of Forestry and Biothechnology, Zhejiang A&F University,
Hangzhou 311300, China; 2 Key Laboratory of Mountain Surface Processes and Ecological Regulation, Institute of Mountain
Hazards and Environment, Chinese Academy of Sciences, Chengdu 610041, China)

Abstract: This study used high-throughput sequencing technology to analyze the community structures, assembly processes, and
functional differences of abundant and rare bacterial sub-communities in the farmland topsoils with different distances below the
prevailing wind direction of a phosphorus chemical industrial area. The results showed that Actinobacteria, Proteobacteria and
Chloroflexi were the dominant bacterial phyla in both sub-communities. The diversities of two sub-communities in soil sample
close to industrial area with high Cd content were lower than those in the other distant soils with low Cd contents. Significant
differences in community compositions were observed between these two soil types, while their functional compositions were
similar. Correlation analysis showed that soil pH and Cd were the main factors affecting the two bacterial sub-communities, with
the former being more critical. Rare bacteria maintained higher community and functional diversity compared to abundant
bacteria. Neutral modeling analyses indicated that community assembly processes of abundant and rare bacterial sub-communities
were represented by stochastic and deterministic processes, respectively.

Key words: Phosphorus chemical industrial area; Farmland soil; Bacterial sub-communities; Assembly process; Functional
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Fig. 2 The relative abundance of abundant (A) and rare taxa (B) at the phylum level in different soil samples
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Fig. 4 Principal coordinate analyses of abundant (A) and rare taxa (B) bacterial communities in different soil samples
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Fig. 6 Spearman correlation analyses between environmental factors and abundant (A) and rare taxa (B)
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Fig. 8 Functional changes of abundant and rare taxa bacterial communities associated with carbon, nitrogen and sulfur cycling
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