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In situ study on the photochemical vitality of overwintering phytoplankton
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Abstract; Photochemical vitality of overwintering phytoplankton including cyanobacteria chlorophyta and bacillario-
phyta was not known because of the general small biomass. In present study, Phyto-PAM ( Pulse Amplitude Modu-
lation) was applied to measure Fv/Fm (ratio of variable to maximal fluorescence) and rapid light curves of phyto-
plankton to study the photochemical vitality in situ of overwintering phytoplankton sampled from LakeTaihu, Lake
Chaohu and Lake Xuanwu. Both microscopic determination of cyanobacteria, chlorophyta and bacillariophyta and
treatment of copper sulfate and Lugol’ s solution to water samples were performed. The results from microscopy de-
termination showed that there were chlorophyta and bacillariophyta but without cyanobacteria in Lake Taihu and
Lake Xuanwu. However, a large amount of cyanophyta was detected in Lake Chaohu besides chlorophyta and bacil-
lariophyta. Fuv/Fm and rapid light curves from Phyto-PAM showed that there was no photochemical vitality of cya-
nobacteria in Lake Taihu and Lake Xuanwu but presented with photochemical vitality of chlorophyta and bacillario-
phyta( Fv/Fm was about 0. 5). In Lake Chaohu, all the three kinds of phytoplankton showed photochemical vitality
( Fv/Fm was about 0. 5 in chlorophyta and bacillariophyta; Fv/Fm was about 0. 3 in cyanophyta). Samples treated
with copper sulfate only showed the bacillariophyta photochemical vitality, while even this disappeared when treated
with Lugol’ s solution. The results from Phyto-PAM combined with chemical treatment experiments suggested that

the photochemical vitality of phytoplankton was still active in overwintering period.
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Tab. 1 Physical and Chemical characteristics of the different lakes

fits HREECC) i (mg/L) pH 133 (Ntu) AR (pg/L)
K#I(T)  10.30 £0.68 8.95+2.28 7.87 £0.07 49.0£6.6 10.2 £2.2
H#(C)  5.26+0.33 11.75 +1.18 8.39 +0. 10 55.9+3.4 19.0£1.6
ZikWI(X)  7.03+0.24 11.64 +2.15 8.03 +0. 10 3.6+1.5 4.5+1.1
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Tab. 2 Major phytoplankton compositions of Lake Xuanwu, Lake Chaohu and Lake Taihu
WR AT gL HLib Z K

Cyanobacteria Anabaena flos-aquae -

Phormidium foveolarum

+ +

Spirulina major
Dactylococcopsis acicularis +
Microcystis flos-aquae
Microcystis aeruginosa
Chlorophyta Scenedesmus bijuga +
Chlorella vulgaris

Pediastrum boryanum

+ + 4+ + + o+

Ulothrix oscillarina
Ulothrix moniliformis
Pediastrum biradiatum
Hormidium flaccidum

Bacillariophyta Melosira granulata

+ o+ + 4+ o+ o+

Cyelotella bodanica

+ + o+ +

Navicular cuspidata

+ eI B B R L A B
2.3 Kl EMFZ R MIFHEY Phyto-PAM EL R
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Fig. 1 Fo/Fm of Lake Taihu, Lake Chaohu and Lake Fig.2 Rapid light curves of surface sample of Lake
Xuanwu at different depths( OL means overlying water) Taihu, Lake Chaohu and Lake Xuanwu
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Fig. 3 Effect of copper sulfate treatment on Fv/Fm (a:control, b:treated with copper)
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Fig. 4 Effect of copper sulfate treatment on rapid light curves of different
algae(light-ETR ,a:no treatment of copper sulfate;b:treatment of copper sulfate)
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