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Competition about nutrients between Gracilaria lemaneiformis and Prorocentrum

donghaiense
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Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China; 2. Graduate
School s Chinese Academy of Sciences, Beijing 100039, China). Acta Ecologica Sinica,2005.25(10) :2676~2680.

Abstract: The harmful algal blooms (HABs) are occurring in more locations than ever before and have caused serious
destruction to the coastal marine environment and massive mortality of cultured organisms. Various mitigating methods,such
as physical or chemical ones, have been proposed., but the results are not desirable because of their unpredictable impacts on
marine ecosystem. Biological strategies are thus suggested for its potential HABs mitigating ability with little side effects.
Macroalga is popular in aquatic ecosystem and could affect microalgal growth efficiently. To further identify the possibility
utilizing macroalga in HABs mitigating, a popular species of macroalga Gracilaria lemaneiformis, which distribute widely in
coastal China, was used to estimate its interference with a causative bloom dinoflagellate Prorocentrum donghaiense under
controlled laboratory conditions from view of nutrient competition. Results showed that G. lemameiformis had obviously
algicidal effects on P. donghaiense in the coexisting system and the cells of P. donghaiense could be entirely extinguished at the
end of experiments. Oppositely, P. donghaiense had little effects on growth of G. lemoneiformis and its daily increasing rate
was about 5.8 %, which presented no significant difference with that in mono cultivating system. The simultaneous nutrition
assays in coexisting systems showed G. lemoneiformis absorbed nitrate and phosphate more efficiently and played dominant role
in nutrition competition compared with P. donghaiense in the coexisting system. The phosphate and nitrate in the coexisting
system were almost exhausted when the cell density of P. donghaiense began to decrease and there was a close relationship

between cell density decreasing and nutrition consumption. When nutrients were sufficient, the nutrition absorbing ability of 1
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g (FW) G. lemaneiformis was equivalent to that of 6. 0X 107 cells of P. donghaiense in nitrate assimilation and about 2. 4 X 10’
cells in phosphate. Results inferred that the dominant role of G. lemaneiformis in competing for the available nutrient supply
was one of the main reasons resulting its negative effects on co-cultured P. donghaiense and G. lemaneiformis might be one of
the promising ways in HAB mitigating.

Key words :Gracilaria lemaneiformis; Prorocentrum donghaiense; eutrophication; competition about nutrients
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