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Key drivers of bacterial community differences and biomarker identification in the Raohe River sediments
impacted by heavy metals and nutrients//ZHANG Shunging'®, LIU Zhihui’, GAO Han'?, ZHANG Jingjing'?,
HUANG Xiaoyu*, HU Bin'*, CHEN Juan'’( 1. Key Laboratory of Integrated Regulation and Resource Development on
Shallow Lakes, Minisiry of Education, Hohai University, Nanjing 210098, China; 2. College of Environment, Hohai
University , Nanjing 210098, China; 3. Bureau of Hydrology and Water Resources, Pearl River Water Resources Commission
of Ministry of Water Resources, Guangzhou 510611, China; 4. Pearl River Water Resources Protection Scientific Research
Institute, Guangzhou 510611, China)

Abstract: Taking the typical inflow river of Poyang Lake, Raohe River, which is affected by human activities such as
mining, as the research object, the 16S rRNA gene amplification sequencing technology was adopted to analyze the
distribution characteristics and influencing factors of the bacterial communities in the sediment of the inflow section of Raohe
River, the north branch Changjiang River and the south branch Le’ an River. Corresponding biomarkers were also
identified. The results showed that the bacterial a-diversity in the inflow section of the sediment was lower than that in
Changjiang River and Le’ an River, and there were significant differences in the bacterial community structures of different
river sections. The complexity of the sediment bacterial co-occurrence network in the inflow section was lower than that in
Changjiang River and Le’ an River, while the abundance of key species in Le” an River was higher than that in Changjiang
River and the inflow section. There was a significant attenuation relationship between the bacterial community and
environmental factors, geographical distance, and bacterial community structure was affected by both environmental and
geographical factors. Environmental factors had a greater impact on the bacterial community than geographical factors.
Heavy metals had the highest explanatory rate of bacterial community structure and key species, which are 11. 2% and
8.7% , respectively. Heavy metal and nutrient salt combined pollution, especially heavy metal pollution, led to a
significant reduction in bacterial o-diversity and the complexity of co-occurrence patterns. Acidobacteria class and

Bacillaceae class were identified as biomarkers of heavy metal pollution in the sediment of Raohe River.
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Fig.2 Physical and chemical factors and heavy metal contents of sediment in Raohe River
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Table 1 PERMANOVA analysis of bacterial communities

in sediments of Raohe River
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Fig.3 Diversity and composition of bacterial communities in sediments of Raohe River
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Fig.5 Identification of biomarkers for heavy metal pollution in sediments of Raohe River based on random forest model
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