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Phosphorus cycle of algae during its growth and death process: phosphorus
uptake and release

ZHANG Shenghua*, CHANG Junjun, SUN Peishi
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Abstract: Eutrophication, with a response of algal bloom in the water ecosystem, has been becoming a severe environmental prob-
lem encountered by most of the freshwater bodies in China. The theme on lake eutrophication and algal bloom caused by excessive
nitrogen and phosphorus is always a hot topic in the field of lake eutrophication research. Phosphorous, one of the main limiting
factors for the eutrophication in most of lakes, is regarded as one of the key points required attention when doing research on lake
eutrophication. The algal growth and metabolism can be influenced by phosphorous concentration, source, form and their proportion,
and phosphorous plays a crucial role on the species composition of phytoplankton, especially relative abundance of cyanobacteria.
Absorption for phosphorus at algal explosive growth and subsequently mineralization and release of phosphorus in the alga after their
death was significant components for phosphorous recycling in the eutrophic lakes, which plays a crucial role in phosphorous bioge-
ochemical cycle. Thus, in the paper, the research advances on the phosphorous absorption and metabolism in algae, and mineraliza-
tion and release of phosphorous after their death were summarized. The algal absorption for phosphorus, physiological mechanism of
algae responsed to phosphorous limitation, alkaline phosphatase in algae, and influence of phosphorous absorption capacity on the
competitions between algae, and mineralization and release of phosphorus in algae was primarily focused. Finally, shortages of pre-
sented researches on the metabolism and mineralization of phosphorus in alga was assessed, and storage sites for phosphorus, degra-
dation pathway and utilization pattern of organophosphorus, mechanisms of organophosphorus mineralization and phosphorus re-
lease in algae as well as their contributions to secondary algal bloom were prospected on the basis of the analysis of presented re-
searches. It was hoped that scientific basis on probing phosphorous competitive mechanism between algae further and treatment of
lake eutrophication can be provided.

Key words: bloom-forming cyanobacteria; phosphorous metabolism; alkaline phosphatase; phosphorous mineralization



