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The impact of Three Gorges Dam construction on bacterial diversity and multifunctionality in the

upstream and downstream sediments, Yangtze River
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Abstract: The construction of the Three Gorges Dam has had a considerable effect on the water and sediment fluxes in the Yangtze
River, yet the impact on microbially mediated multifunctionality (carbon, nitrogen, and phosphorus cycling) in sediments remains
to be elucidated. The present study employed 16S amplicon sequencing, co-occurrence network analysis, and structural equation
modelling to investigate the effects of the dam on bacterial community composition, diversity, and multifunctionality in upstream
and downstream sediments. The results of the study indicated that upstream sediments were predominantly composed of
Proteobacteria (~25.5%), while downstream sediments exhibited a preponderance of Desulfobacterota (~24.8%). The construction
of the dam resulted in a substantial reduction in bacterial o-diversity in the downstream sediments. This reduction was closely
correlated with decreases in moisture content (~35.4%), cation exchange capacity (~49.6%), and dissolved organic carbon
(~49.9%). The findings of structural equation modeling suggested that a decrease in a-diversity directly impaired ecological
functions and indirectly reduced multifunctionality by weakening bacterial network interactions. The present study underscores
the deleterious ecological ramifications of the Three Gorges Dam on downstream sediment functions and puts forward the
recommendation of long-term monitoring of dissolved organic carbon and cation exchange capacity, in conjunction with optimized
reservoir management, as a means of mitigating biodiversity loss.
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Fig.1 Overview of the study area
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Tab.1 Differences in the physicochemical properties of sediment upstream and downstream of the Three Gorges Dam

i i 2E (p)

Moisture (%) 46.5146.50 30.05+1.51 < 0.001
pH 7.9740.17 7.9440.08 0.65
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AP (mg kg™ 43.47+7.08 28.803.79 < 0.001

AK (mg kgt 147.10424.82 94.10411.51 < 0.001
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Fig.2 Comparison of upstream and downstream bacterial communities. Differences in bacterial a-diversity between upstream and
downstream sites (a), principal coordinate analysis (PCoA) based on amplicon sequence variants (ASVs) (b), variations in bacterial

community composition across sampling sites at phylum level (c).
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Fig.3 Relationships between upstream and downstream bacterial communities Network diagram of bacterial community (a) and
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Fig.4 The relationship between physical and chemical factors, bacterial community diversity and sediment
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