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The relationships between the occurrences of red tides (HABs) and eutro-

phication in coastal waters

XU Ning, DUAN Shun-Shan*, LI Ai-Fen, LIU Zhen-Qian  (Institute of Hydrobiology, Ji'nan University, Guangzhnﬁ
510632, China). Acta Ecologica Sinica,2005,25(7):1782~1787.

Abstract: This paper summarizes the relationships between the occurrences of harmful algal blooms and the eutrophication in
coastal waters. In recent years, eutrophication in coastal waters has increased rapidly because of human activities. The main
sources of nutrients potentially stimulating algal blooms (HABs) include terrestrial runoff, aquaculture self-pollution and
atmospheric deposition. Numerous evidences from all over the world reveal the linkage between the increases in nutrient
loading and the occurrences of high biomass blooms. Lots researches suggest that nutrient composition could affect the species
composition of phytoplankton as well as the development of some HABs. The changes in nutrient supply ratios, primarily N:
P, often result in shifts in species composition. It has been further recognized that the organic nutrients could promote the
growth of some HABs species, such as that dissolved organic nitrogen (DON) especially Urea played an important role in
stimulating some HABs. Thus the nutrient ratios concept has been extended to include organic forms, and an elevation in the
ratio of dissolved organic carbon to dissolved organic nitrogen (DOC: DON) has been observed during several recent blooms in
the Chesapeake Bay, US. Phytoplankton has the physiological capability of responding rapidly to nutrient pulses, so the timing
of nutrient delivery may be of critical importance in determining the success of certain species. Furthermore, because the .
physiological response to nutrients enrichment could be species specific, the dominant species would represent the nutritional
characteristics of the phytoplankton community. There are also some evidences suggest that nutrients can play a major role
regulating the toxicity of some HAB species. In some cases, toxicity can vary dramatically with the concentration and
composition of limiting nutrients. However, the occurrence of HABs are also related to other trophic levels in the aquatic

ecosystem through top-down control, so nutrient itself state is not the determining factor for the succession of phytoplankton
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community. This paper suggests that the nutrient management could be an effective way to reduce the occurrences of HABs.
However, understanding of the physiological response of HAB species to nutrients input is necessary for prevention and
ultimate elimination of HAB incidents.

Key words :harmful algal blooms; eutrophication; nutrients
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