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Abstract; Env;ronmental DNA(eDNA), a new tool for monitoring the biofiii*&sity of aquatic ecosystems, is able to analyze characteristics of biodiversity from a microscopic
perspectivés Based on eDNA data collected from the Weihe River, diversity indexes, non-metric multidimensional scaling, cluster analysis, and correlation network analysis
were employed to explore the diversity and community structure of zooplankton focusing on the niche differentiation of keystone species and environmental adaptability. The
eDNA approach identified three types of zooplankton including Rotifera, Cladocera, and Copepoda, among which the dominant species was Brachionus calyciflorus. The
zooplankton community shows significant differences in species composition, abundance, diversity and spatial distribution characteristics( P <0.01). The average values of the
Chaol index, ACE index, Shannon index, and Simpson index were 22. 25, 22. 38, 2.32, and 0. 68, respectively. The downstream biodiversity is significantly higher than in
the upstream area. Non-metric multidimensional scale analysis and hierarchical cluster analysis further showed that the zooplankton community structure shows distinct regional
differences. The keystone species in the community have a high degree of connection with other species, with a high node degree, centrality, and modularity. The niche
breadth (B, ) of the operational taxonomic units( OTUs) of the keystone species varied from 0. 38 to 0. 80. The medium niche species accounted for 63% of all keystone species.
The average niche overlap index((),, ) was 0. 72, and the degree of overlap was generally high. RDA analysis further identified that water environmental variables were closely
related to changes in the zooplankton community structure and niche differentiation. For example, total nitrogen and water temperature were the main limiting factors, which
play important roles in shaping the zooplankton community structure.

Key words environmental DNA(eDNA) ; Weihe River; niche; keystone species; spatial heterogeneity
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