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Effect of the Yellow River diversion project on bacterial community
in the Fenhe River
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Abstract: The Yellow River Diversion project into Shanxi is a strategic initiative to alleviate water scarcity and
improve the ecological environment in Shanxi Province. Bacterial communities play a crucial role in maintaining
water quality stability, yet their dynamic responses to water diversion remain unclear. In this study, we em-
ployed 16S rRNA high-throughput sequencing during both the non-diversion and diversion periods to monitor
bacterial communities in diverted and non-diverted sections of the Fenhe River, aiming to elucidate the effects
of the diversion on community composition and assembly processes. The results showed that bacterial a-diver-
sity increased significantly during diversion, while B -diversity differences were amplified, with more pro-
nounced shifts in diverted than in non-diverted sections, indicating that diversion has become a major external
driver of community restructuring. In terms of composition, proteobacteria and bacteroidota dominated during
the non-diversion period, whereas actinobacteriota rapidly increased in diverted sections during diversion
(15.97%—36.00%). Additionally, some rare taxa exhibited short-term blooms, reflecting altered ecological
niche patterns and enhanced dispersal and colonization of rare taxa triggered by exogenous water input. Network

analysis revealed that diversion enhanced community complexity and modularity, with rare taxa serving as key-
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stone groups in maintaining network stability. Correlation analysis indicated that NO; -N, DOC, and conduc-

tivity were the main environmental drivers; however, diversion weakened the effects of environmental gradients

and geographic isolation, thereby increasing the role of stochastic processes in community assembly. SNTI fur-

ther demonstrated a shift from deterministic to stochastic assembly mechanisms under diversion, primarily influ-

enced by temperature and nutrient variations. This study reveals from the microbial perspective the profound

ecological impacts of cross-basin water diversion on river ecosystems and provides scientific reference for the

ecological regulation and water quality management in the region.

Keywords:the Yellow River diversion; the Fenhe River; bacterial community ; microbial diversity
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Figure 1 Schematic of the sampling area
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Figure 2 NMDS analysis of water bacterial communities during the intermittent period (a) and the Yellow River diversion

period (b); PERMANOVA analysis of water-receiving and non-water-receiving areas during the intermittent and Yellow

River diversion periods (c) ; Shannon index (d) and Chaol index (e) of water bacterial communities during the

intermittent period and the Yellow River diversion period
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Figure 3 Species composition of bacterial communities during the intermittent period (a) and the water diversion period (b) ;

Co-occurrence networks of bacterial communities during the intermittent period (c) and the water diversion period (d)
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Figure 4 Redundancy analysis (RDA) of bacterial communities during the intermittent period (a) and the Yellow River

diversion period (b); Mantel analysis of bacterial community geographic distance (c: intermittent period, e: Yellow River

diversion period) and environmental distance (d: intermittent period, f: Yellow River diversion period) with community

similarity; Variance partitioning analysis (VPA) of bacterial communities during the intermittent period (g) and the

Yellow River diversion period (h)
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Figure 5 Comparison of bacterial community 3-nearest taxon index (BNTI) between the intermittent period and Yellow

River diversion period (a); bacterial community assembly process (b); random forest analysis of changes in community

assembly (c¢); univariate correlation analysis with SNTI (d—h)
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