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Abstract

The structure of large aquatic plant communities can serve as an effective indicator of the health of
aquatic ecosystems. This study analyzed the species composition, biodiversity, and community
structure of large aquatic plants based on the third phase of surveys conducted at the Beidagang
Reservoir, with the aim of assessing the reservoir’s water quality and ecosystem health. Based on
data from three survey phases, a total of 16 species of large aquatic plants were collected, repre-
senting 10 families and 13 genera. Five sampling sites were established, and the study focused on
analyzing species composition, density, biomass, and the dynamics of dominant species. Using bio-
logical indices such as the Shannon-Wiener diversity index (H'), Pielou evenness index (J), and Mar-
galefrichness index (D), and combining these with family and genus proportions as well as seasonal
variations, this study revealed the spatiotemporal distribution characteristics of large aquatic
plants in the reservoir. The results showed that the community structure was optimal in the second
phase (H' = 1.73,] = 0.75, D = 1.19), while the third phase exhibited the poorest ecological condition
of the three phases due to species homogenization. The study confirmed the important indicative
role of the large aquatic plant diversity index for reservoir and lake ecosystems, providing a scien-
tific basis for water ecological management and research on seasonal environmental adaptation in
northern reservoirs.
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Figure 1. Map of the distribution of macrophyte survey stations at Beidagang reservoir
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Figure 2. Species composition of macrophyte in Beidagang reservoir
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Figure 3. Species richness of macrophyte in Beidagang reservoir
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Figure 4. Percentage composition of macrophyte species diversity in Beidagang reservoir
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Figure 5. Macrophyte in Beidagang reservoir
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Figure 6. Percentage composition of macrophyte density in Beidagang reservoir
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Figure 7. Average biomass of macrophyte in Beidagang reservoir
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Figure 8. Percentage of macrophyte biomass in Beidagang reservoir
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Table 1. Dominant species of macrophyte in Beidagang reservoir
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Table 2. Macrophyte diversity index
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