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Fig.3 The growth curve of 4. anophageferens under differential
initial densities
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Tab.1 The growth parameters of A. anophagefferens population at different initial cell densities
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INTERACTION BETWEEN CHLORELLA VULGARIS AND BROWN TIDE
CAUSITIVE SPECIES AUREOCOCCUS ANOPHAGEFFERENS UNDER
CONTROLLED LABORATORY CONDITIONS

BI Xiang-Dong"*, ZHANG Xing-Hua’, SONG Lun’, HU Shun-Xin?>, TANG Xue-Xi’, YAN Ran'

(1. Department of Fisheries Sciences, Tianjin Agricultural University, Key Laboratory of Aqua-ecology and Aquaculture of Tianjin,
Tianjin 300384, China; 2. College of Marine Life Science, Ocean university of China, Qingdao 266003, China; 3. Liaoning Ocean and
Fisheries Science Research Institute, Dalian 116023, China; 4. College of Environmental Science and Engineering, Nankai University,

Tianjin 300350, China)

Abstract Brown tide broke out in recent years in the Bohai Sea, China, in which Aureococcus anophagefferens was
found responsible. The brown tide severely damaged local shellfish culture. Application of bait-microalgae can strongly
inhibit the proliferation of 4. anophagefferens and provide food for shellfish in the microenvironment, and could mitigate
the brown tide to save economic shellfish culture. We studied the interaction between Chlorella vulgaris and A.
anophagefferens, and the impacts of C. vulgaris culture media filtrate on 4. anophagefferens growth and on chlorophyll
fluorescence under laboratory conditions, in which the number of A. anophagefferens was monitored by quantitative
real-time PCR. Results show that in the mono-culture, the proliferation of A. anophagefferens followed the Logistic model,
and its initial cell density affected significantly the environmental-carrying capacity (K) of algal populations; and K values
decreased gradually with the increase of initial cell densities. However, A. anophagefferens of different initial cell densities
were more or less similar to the instantaneous increase rate, the time at inflexion point, and algal cell density in stationary
phase. In the co-culture, the growth of A. anophagefferens was inhibited significantly (P<0.05) by C. vulgaris of different
algal initial cell densities, and the inhibitory effect increased strongly with the increase of C. vulgaris proportion. In the
filtrate cultivation experiment, we found that C. vulgaris filtrate at =10mL could remarkably affect the growth and
chlorophyll fluorescence of A. anophagefferens (P<0.05). More specially, it slowed down the growth and damaged PS I
(F,/F, ®PS II, and alpha values reduced, Ik values increased). More filtrate adding deepened the damage that tended to
be irreversible.

Key words Aureococcus anophagefferens; brown tide; Chlorella vulgaris; interspecies competition; shellfish
culture; chlorophyll fluorescence
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