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A review on methods of cell enumeration and quantification of freshwater phytoplankton

QIAN Kuimei, LIU Xia & CHEN Yuwei
(State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing 210008, P. R. China)

Abstract: Phytoplankton cell enumeration made under a light microscope is a basic and classic method for freshwater phytoplankton
cell counting and biomass calculation, and also a basis for testing the accuracy of other methods. With the development of technolo-
gy, some methods on phytoplankton cell enumeration and biomass evaluation, such as visible spectrophotometry, fluorescence
spectroscopy , flow microscope counting method, coulter cell counting method, have been developed. Comparing the characteristics
of these methods, the results show that the optical density method, FlowCAM counting, flow cytometry, and chlorophyll-a determi-
nation method can only analyze phytoplankton biomass. As a classical method to measure the particle size of phytoplankton cell,
phytoplankton analysis under a light microscope can analyze not only phytoplankton biomass, but also phytoplankton species and
community structure. Since all the methods were generally appropriate for freshwater phytoplankton biomass analysis, ancillary con-
siderations(e. g. , easiness of analysis, sample processing rate, sample size, etc. ) become critical factors for the determination of
optimal phytoplankton counting method. The study indicates that cell enumeration and biomass calculation under a light microscope
has an irreplaceable role in phytoplankton biomass evaluation in modern ecology.
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Tab. 1 The advantages and disadvantages of different methods on freshwater phytoplankton

cell enumeration and biomass evaluation
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