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Simulation experiment on the effect of flow velocity on phytoplankton growth and compo-
sition
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Abstract: An experimental simulation study was conducted using surface water from Zhongxinhu Lake of Chongming Island in oval
plexiglass enclosures. The object of the study was to investigate the effect of flow velocity on phytoplankton growth and composition
dynamics. Both flow conditions had inhibition effects on phytoplankton biomass in early experiment compared with the still enclo-
sure and in late experiment the phytoplankton biomass stabilized in a certain level in all enclosures. Moreover, a higher Chl. a con-
centration was found in both flow enclosures in the late experiment, implying that numerous Cladocera zooplankton occurred in the
still enclosure might be the reason that in flow conditions the turbulent flows inhibited the growth of zooplankton and reduced the
predation pressure of phytoplankton. The turbulent flow also resulted in the changes of phytoplankton composition with the feature
of the rapid disappearance of blue-green algae and the domination of green algae and diatoms. The result indicated that the continu-
ous flow may directly caused the reducing species and composition dynamics of phytoplankton. The study can provide basis of the
application of water division in eutrophication management and algae bloom prevention of rivers, lakes and reservoirs.
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Tab. 1 Daily variations of water temperature, pH, conductivity and turbidity under different flow conditions

) IKiE/°C pH L3R/ (uS/cm) P EE/NTU

e S1 S2 SO S1 S2 SO S1 S2 SO S1 S2

D1 31.0 31.2 31.4 8.01 8.17 8.18 1083 1125 1126 14.6 17.9 18.3
D2 29.7 30.4 30.6 8.06 8.23 8.32 1128 1135 1134 6.5 9.8 11.0
D3 29.6 29.8 30.2 8.72 8.71 8.78 1088 1140 1140 4.9 6.7 7.2
D4 28.1 28.7 29.1 8.41 8.33 8.39 1117 1149 1147 4.7 5.6 6.0
D5 29.0 29.1 29.5 8.32 8.40 8.34 1094 1137 1135 4.5 3.8 4.1
D6 29.1 29.1 29.3 7.98 7.93 8.08 1114 1147 1144 4.5 3.2 4.0
D7 30.0 29.2 29.5 8.14 8.35 8.43 1117 1151 1150 3.7 4.2 4.1
D8 28.3 29.0 29.3 8.19 8.40 8.46 1103 1143 1143 2.6 3.1 3.5
D9 29.1 29.2 29.6 8.16 8.43 8.50 1096 1121 1118 2.2 3.4 4.3
D10 28.8 29.5 29.8 7.99 8.32 8.38 1066 1110 1116 2.4 3.9 4.6
D11 29.4 29.6 30.0 8.02 8.35 8.43 1103 1133 1124 2.6 3.0 4.0
D12 29.6 29.6 30.0 8.05 8.44 8.54 1090 1121 1125 2.5 2.8 3.8
D13 29.8 29.8 30.1 8.10 8.25 8.40 1098 1120 1122 2.4 3.1 4.2
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Fig. 2 Daily variations of DO values (a) and Chl. a concentrations (b) under different

flow conditions in enclosures
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Tab. 2 Dominant phytoplankton species variations in still enclosure and flow enclosures
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Fig. 3 Daily biomass variations of Cyanophyta, Chlorophyta and diatoms composition

in enclosures and Zhongxinhu Lake during observation periods
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