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Abstract: The grazing effects of two cladoceran species (Daphnia magna and D. carinata) on the community
structure of phytoplankton of Lake Dishui in Shanghai was studied in September 2012. The experimental
water was taken from Dishui Lake, filtered out macrozooplankton by a 58 pm mesh and placed in 5 L
polyethylene plastic bottles. The experiment was treated into 3 groups, the control group without zooplankton,
one group with 10 Daphnia magma and one group with 10 Daphnia carinata, and each group with three

parallel samples. 50 ml water was taken to study abundance and biomass of phytoplankton every 10 days and
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50 ml water was taken to measure the chemical indices. The data were analyzed with one-way ANOVA by
SPSS 16.0 and the correlation was analyzed by the Pearson correlation coefficients. The results showed the
concentration of NH; -N, soluble reactive phosphorus (SRP) and chlorophyll-a obviously increased

comparing with the control. According to Fig. 1, the concentration of NH;-N increased 2.26-folds in the

group of D. magna and 3.82-folds in the group of D. carinata comparing with the control. According to Fig. 2,

the concentration of SRP increased 3.41 times in the group of D. magna and 3.32 times in the group of D.
carinata comparing with the control. According to Fig. 4, the concentration of chlorophyll-a decreased 80.4%
in the group of D. magna and 75.2% in the group of D. carinata comparing with the control. Meantime, the
concentrations of NH;-N and SRP showed a significant relationship with chlorophyll-a in the Daphnia
treatment with reference to Table 1. The community structure of phytoplankton significantly changed when
the Daphnia were added. With reference to Fig. 3, the density of phytoplankton decreased 70.3% and 80.0%
when the D. magna and the D. carinata were added respectively. The density of Chlorophyta, Cyanophyta
and Bacillaripohyta decreased 69.61%, 64.78% and 31.38% respectively in D. magna treatment. The density
of Chlorophyta, Cyanophyta and Bacillaripohyta decreased 96.41%, 62.65% and 66.84% respectively in D.
carinata treatment. The Cryptophyta, Euglenophyta and Pyrrophyta were not found at the end of
experimentation. The result indicated that the D. magna and the D. carinata can efficiently control the density
and change the community structure of phytoplankton. With reference to Fig. 5, there were 439 D. magna and

424 D. carinata left in the end of the experiment. With reference to Fig. 6, the density of periphyton

obviously decreased, which showed that D. magna and D. carinata can graze the periphyton.
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Fig. 1 The effects of two cladoceran species on the concentration of NH;-N in experimental solutions
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Fig. 2 The effects of two cladoceran species on the concentration of soluble reactive phosphorus

in experimental solutions
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Fig. 3 The effects of two cladoceran species on the density of phytoplankton in experimental solutions
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Fig. 4 The effects of two cladoceran species on the concentration of chlorophyll-a in experimental solutions
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Table 1 The relationship between chlorophyll-a and nitrogen and phosphorus

ATV PEE PR WA LIRSS WA A
Soluble reactive phosphorus NH;-N NO;-N NO;-N
%3 141 Control group 0.886™ 0.863™ 0.317 0.165
&3 a RIS y *
TR a ki i KR4 D. magna group -0.775 0.364 0.175 0.225
Chl-a concentration .
[ %% 41 D. carinata group -0.625" 0.771 0.236 0.182

* FORIWHMK, P<0.05; »= FoREFEMIR, P<0.0L

* Significant correlation, P < 0.05; ** \ery significant correlation, P < 0.01.
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Fig. 5 The variation of the amount of cladoceran before and after the experiment
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Fig. 6 The effects of two cladoceran species on the concentration of periphyton in experimental solutions
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