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Table 1 The history of macrophytes studies in Lake Erhai
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in Lake Erhai from 1977 to 2009
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Table 3 Factors influences the historical changes of macrophytes and phytoplankton in Lake Erhai
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Patterns and controls of dynamics of macrophytes and phytoplankton changes in Lake
Erhai from 1977 to 2009

WU Gong-Guo *?, NI Le-Yi !, CAO Te?, XIE Ping *" and XU Jun **

(1. Donghu Experimental Station of Lake Ecosystems, State Key Laboratory of Freshwater Ecology and Biotechnology of China,
Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China; 2. Graduate University of Chinese Academy of

Sciences, Beijing 100049, China)

Abstract: Macrophytes is dominant in clear-water, while the phytoplankton biomass becomes abundant when
aquatic ecosystem shifts into turbid state. Lake Erhai is the second largest freshwater lake in Yunnan Province, in
southwestern of China. We analyzed the submerged macrophytes species (SMS), distribution of macrophytes
(DM), phytoplankton cell numbers (Phyt) from 1977 to 2009 based on data mining of the historical literatures.
With the bloom appeared frequently, SMS and DM decreased with years (P < 0.05) and Phyt increased (P < 0.001).
Total phosphorus (TP) and total nitrogen (TN) increased from 1985 to 2009 (TP, P < 0.054; TN, P <0.01) and
have positive correlation with Phyt (TP, P < 0.01; TN, P < 0.001). Secchi depth (SD) of water decreases with years
(P < 0.05) and has positive correlation with the SMS and negative correlation with Phyt (both P < 0.001). Air
temperature (T) on Lake Erhai increases from 1977 to 2008 (P < 0.01) and has positive correlation with Phyt (P <
0.05). Annual mean water level has wide variation with years. Neosalanx taihuensis was first introduced to Lake
Erhai in 1984, success alive in 1991, the production of it increase with years from 1991, which increased Phyt
through top-down by eating zooplankton. The changes of nutrients, secchi depth of water, climate warming, water
level, and invasive species affect the dynamic of macrophytes and phytoplankton from 1977 to 2009. We suggests
to reduce the nutrients loading, increase SD and biodiversity of submerged macrophytes, control the negative
effects from the invasive species, and keep reasonably water level to protect lake from eutrophication, especially
under climate warming.
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