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Fig.1 Location of the sampling sites in Dianchi Lake
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Tab.1 Location of Dianchi Lake sampling sites
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Fig.2  Changes in the relative abundance for each phylum during the study period
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Fig.3 Variation of the Shannon-Weiner index for the phytoplankton community in Dianchi Lake
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Fig.4 Change in cell density and abundance of the dominant Microcystis species
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Fig.5 Variation in the cell density of Aphanizomenon in Dianchi Lake
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Fig.6 Variation in the cell density of Anabaena in Dianchi Lake
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Winter and Spring Succession of the Phytoplankton Community in Dianchi Lake

under the Influences of Environment Change
LI Lijie"*, LI Guo-hui**, LI Gen-bao'

(1.State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology.,
Chinese Academy of Sciences, Wuhan 430072,P.R.China;
2.The University of Chinese Academy of Sciences, Beijing 100049,P.R.China)

Abstract: Eutrophication and climate warming are affecting the structure and phenology of phytoplankton.
In the past two decades, large scale cyanobacterial blooms have occurred frequently in Dianchi Lake, but
water quality in Dianchi Lake is gradually improving due to pollution control. Since 2016, the water quality
status of Dianchi Lake has improved from inferior Class V to Class V and the trophic level index (TLI) has
decreased by 4.8%. In recent years, global warming has been strengthening and the average temperature of
Dianchi Lake is clearly increasing, with the largest increase in winter. To explore the effects of human in-
tervention and climate change on Dianchi Lake, seasonal succession of the phytoplankton community was
investigated. Samples were collected at three sites in Dianchi Lake, D1 (north), D2 (central) and D3
(south) during winter and spring of 2017, 2018 and 2019. Water environmental parameters were moni-
tored simultaneously, including total nitrogen (TN), total phosphorous (TP), chlorophyll a (Chl-a),
pH., conductivity and water temperature. Redundancy analysis (RDA) and Pearson correlation analysis
were used to analyze the relationship between phytoplankton cell density and the environmental factors.
The winter-spring successional characteristics of the phytoplankton community were found to be shifting.
Cyanobacteria were still dominant in Dianchi Lake, but the dominant species had changed. Microcystis still
made the largest contribution to cyanobacterial biomass, but M. wesenbergii replaced M. aeruginosa as
the absolute dominant species. In the 20 years from 2001 to 2019, during winter and spring, the dominant
species in Dianchi Lake shifted from M. aeruginosa to M. viridis and then to M. wesenbergii. From Feb-
ruary to March, when water temperature is low, the relative biomass of cyanobacteria decreased., while
those of Chlorophyta and diatoms increased. During this period, the Shannon Weiner index increased pro-
portionately. The phenology of Aphanizomenon and Anabaena is also shifting. A phanizomenon, formerly
the dominant bloom-forming species in spring, appeared early, in autumn. However, the peak biomass of
Aphanizomenon in autumn 2018 was about 2 weeks earlier than that in autumn 2017. A small Anabaena
bloom occurred in the northern part of Dianchi Lake in spring 2018, replacing the previous A phanizome-
non bloom. Anabaena did not have a higher biomass in spring 2019, but still peaked in the spring, about a
week earlier. Based on these findings, we concluded that the composition and phenological characteristics
of the winter-spring phytoplankton community in in Dianchi Lake have changed as a result of nutrient re-
duction and climate change.

Key words: human intervention; global climate change; Dianchi Lake; phytoplankton; easonal succession



