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Abstract. It is one of the most effective ways to control the outbreak of cyanobacteria blooms in eutrophic lakes by stocking silver
and bighead carps. In order to evaluate the ecological effects of controlling algae by silver and bighead carps in early eutrophication
lakes. In 2016, a little biomanipulation in-situ pen with the stock of silver and bighead carps was built to control cyanobacterial
blooms in Hongshan Bay of Lake Erhai. The changes of plankton community structure and water environmental factors were com-
pared and analyzed within and outside the pen. Meanwhile, the growth and feeding rhythm of silver and bighead carps were meas-
ured. The pen-cultured silver and bighead carp all displayed normal growth, the survival environment of the pen is suitable. Daily
rations of silver and bighead carp were estimated by Egger’s model in the main growing season. Filtration rate was calculated from
the daily ration and the density plankton in the lake. Daily rations of silver and bighead carp was 24.96% and 18.18%. The daily ra-
tions silver carp is higher than that of bighead carp. Filtration rates of silver and bighead carp for phytoplankton were 3.01 L/(g-h)
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and 2.19 L/(g-h) , respectively, and filtration rates for zooplankton were 13.54 L/(g+-h) and 18.61 L/(g-h) , respectively. Sil-
ver carp had a stronger ability of eliminating phytoplankton than bighead carp. Bighead carp had a stronger ability of eliminating zo-
oplankton than silver carp. During the study, there was no significant difference in the environmental parameters within and outside
the pen. The biomass of Microcystis reached its peak in July (1.7 mg/L in the fish pen and 2.4 mg/L in the surrounding lake wa-
ter) . The Microcystis biomass was significantly lower in the pen. The present stocking density of silver and bighead carp(about 20
g/m® in June) was effective to control Microcystis. From June to August, the reduction rate of the phytoplankton in the silver and
bighead carp gradually increased, and the rate of reduction was up to 64% in August. When phytoplankton’s dominant species
Chlorophyta and diatom replace Microcystis, the rate of reduction decreased gradually, with negative values in October and Novem-
ber. Furthermore, the biomass of crustacean zooplankton biomass and cladocerans biomass were significantly lower in the pen.
Therefore, in combination with several experimental results, silver carp had a stronger ability of eliminating phytoplankton than big-
head carp. Especially for Microcystis blooms, silver carp at the same time have the higher on the reduction ability of crustacean zoo-
plankton. We need to further analyze the suitability of non-traditional biological manipulation in the early stage of eutrophication
Lake Erhai.

Keywords: Early eutrophication lakes; silver carp; bighead carp; plankton; cyanobacterial blooms; filtration rate; Lake Erhai
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Fig.1 The sketch of Lake Erhai and the location of fish pen in Hongshan Bay
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Tab.1 Growth of silver and bighead carps
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Tab.2 Daily rations of silver and bighead carps estimated by Egger’s model and filtration rate for plankton

Fig.2 Feeding rhythms of silver and bighead carps
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Fig.3 Seasonal variation of water temperature and chlorophyll-a concentration within and outside fish pen
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Tab.4 Dominance and wet weight of dominant phytoplankton species in the Lake Erhai
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Fig.4 Seasonal variation of density and biomass of phytoplankton dominant species within and outside fish pen
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Fig.6 Seasonal variations of biomass and density of crustacean zooplankton and cladocera within and outside fish pen
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