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Abstract Bdctendl ¢ommunities ‘are highly sensitive to enyifonmental qldnges buhfhelr metabolic functions may be convergent under similar ecological conditions. In order to
test this en\rlronmenlal attribute of the bacterial community and verify the feamblhl} in using the bacterial metabolic data to divide functional units at the river basin scale, the
surface sed;ments in three continuous spatial units of the main stream (MS), left tributary (LT), and right tributary (RT) of the Duliujian River basin were selected as the
research objects. Therefore, 168 tDNA high-throughput sequencing and the PICRUSt platform were used to analyze the bacterial diversity and metabolic function of sediments
in different units. The results showed that there were no significant differences for the Shannon and Simpson indices between the different river channels (P >0.03) ; however,
the bacterial diversity indices of Chaol , ACE, Observed_species, and PD_whole_tree of LT and RT were significantly higher than those of the MS (P <0.05). Moreover, the
dominant bacterial phyla were not significantly different among the different river channels. In the present study, a total of 41 metabolic pathways were predicted based on the
KEGG database, among which 34 metabolic pathways such as membrane transport, amino acid metabolism, and carbohydrate metabolism were significantly different. The
functional metabolic abundance was higher in MS than that in RT and LT (P <0.05) ; however, there was no significant difference between those of RT and LT (P >0.05).
Except for exchangeable phosphorus and nitrate nitrogen, there were no significant differences in other physicochemical properties among the different river channels (P >
0.05). Furthermore, pH and iron/aluminum-phosphorus were found to significantly affect the bacterial structure, and SOM and TN were found to significantly affect the
bacterial metabolic function. Overall, the sediments of MS and tributaries (LT and RT) of the river were clearly divided into level-1 and level-2 groups, indicating that the
metabolic abundance of the bacterial community can be used as the key indicator in the division of functional units at the river basin scale. This study provided a theoretical
basis and technical support for ecological functional division and management in coastal river basins.

Key words:; Duliujian River basin; surface sediment; bacterial diversity; metabolism function; functional division
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Fig. 1 Sampling sites of sediments in this study
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Fig. 2 Changes in physicochemical properties of sediments in different channels of Duliujian River basin
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