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Abstract: Evaluation of the relative influences of environmental and spatial processes in structuring aquatic phytoplankton meta-
communities is an essential step for understanding the species spatio-temporal distributions. To reveal the relationships between
community structures of phytoplankton and the environment as well as clarify the driving mechanism of environmental factors and
spatial diffusion limiting factors on phytoplankton community structure in Zhelin Reservoir, Lake Poyang Basin, the phytoplankton
and water quality physicochemical characteristics of 33 sampling sites were investigated and analyzed in October 2020. A total of
122 species belong to 7 genera were identified, with 62 species in 34 genera were Chlorophyta, accounting for 50.81% of the total

species, followed by Bacillariophyta with 27 species in 11 genera. The dominant species of phytoplankton in Zhelin Reservoir are
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Pseudoanabaena, Planktolyngbya and Raphidiopsis of Cyanophyta and Synedra of Bacillariophyta. The cell abundance of phyto-
plankton in the Zhelin Reservoir varied from 0.93x10° to 172.12x10° cells/L with an average of 95.42x10° cells/L, and the bio-
mass varied from 0.95 to 22.35 mg/L with an average of 9.35 mg/L. The phytoplankton biodiversity index in the upstream Xiuhe
tributary area was significantly higher than that in the center of the reservoir area and the reservoir bay area, while no significant
difference in the phytoplankton biodiversity index between the center of the reservoir area and the reservoir bay area was found. The
phytoplankton community structure in the Xiuhe tributaries of Zhelin Reservoir was separated from that in the center reservoir and
reservoir bay, and the differences were mainly affected by water transparency, electrical conductivity, ammonia nitrogen and nitrate
nitrogen. The results of variation partitioning showed that the spatial diffusion limiting effect was dominant in driving the phyto-
plankton community structure in Zhelin Reservoir.

Keywords ; Lake Poyang Basin; Zhelin Reservoir; phytoplankton; community structure; environmental factors; spatial diffusion
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Fig.1 Distribution of sampling sites in Zhelin Reservoir
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Fig.2 Relative cell abundance and biomass of different phytoplankton taxa among different sites

in Zhelin Reservoir
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Tab.1 Distribution and significance test of phytoplankton diversity indexes among different areas in Zhelin Reservoir

) LK JE T KR BT 7K, Kruskal-Wallis

e T T R
Shannon-Wiener 0.16~2.65 1.10+0.65 0.41~1.72 0.94+0.39 2.48~3.37 2.83+0.47 7.53  0.023
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Fig.4 Non-metric multidimensional scaling( NMDS) plots of the phytoplankton community structure,

with smooth response curves of the environmental variables overlain
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Tab.3 Result of RDA of phytoplankton and explanatory variables in Zhelin Reservoir

Ap (N i 1 i 2 X F P
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2 [ A5 PCNM1 0.701 0.506 0.04 13.46 0.001
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PCNM14 0.143 -0.205 0.01 1.59 0.193
PCNM15 0.013 0.138 0.01 0.95 0.343
PCNM18 0.187 0.088 0.01 1.87 0.108
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