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Algicidal Activity Against Red-tide Algaes by Marine Bacterial Strain N3

Isolated from a HABs Area, Southern China

SHI Rong-jun', HUANG Hong-hui', QI Zhan-hui', HU Wei-an'>, TIAN Zi-yang'*, DAI Ming'

(1. Key Laboratory of South China Sea Fishery Resources Development and Utilization, Ministry of Agriculture, Key Laboratory of
Marine Fishery Ecology Environment of Guangdong Province, South China Sea Fisheries Research Institute, Chinese Academy of
Fishery Sciences, Guangzhou 510300, China; 2. College of Marine Science of Shanghai Ocean University, Shanghai 201306, China)
Abstract: A marine algicidal bacterium N3 was isolated from a HABs area in Mirs Bay, a subtropical bay, in southern China.
Algicidal activity and algicidal mode against Phaeodactylum tricornutum , Scrippsiella trochoidea, Prorocentrum micans and Skeletonema
costatum were observed by the liquid infection method. The results showed that there were no algicidal activities against P. tricornutum
and S. costatum. However, when the bacterial volume fractions were 2% and 10% , S. trochoidea and P. micans could be killed,
respectively. S. trochoidea cells which were exposed to strain N3 became irregular in shape and the cellular components lost their
integrity and were decomposed. While, the P. micans cells became inflated and the cellular components aggregated, followed by cell
lysis. Strain N3 killed S. trochoidea and P. micans directly, and the algicidal activities of the bacterial strain N3 was concentration-
dependent. To S. trochoidea, 2% (V/V) of bacteria in algae showed the strongest algicidal activity, all of the S. trochoidea cells were
killed within 120 h. But the growth rates of cells, in the 1% and 0. 1% treatment groups, were only slightly lower than that in the
control group. In all treatment groups, the densities of strain N3 were in declining trends. While, to P. micans, 10% and 5% of
bacteria in algae showed strong algicidal activities, 78% and 70% of the S. trochoidea were killed within 120 h, respectively.
However, the number of S. trochoidea after exposure to 1% of bacterial cultures still increased up to 5 incubation days. And in the
three treatment groups, the densities of strain N3 experienced a decrease process. The isolated strain N3 was identified as Bacillus sp.
by morphological observation, physiological and biochemical characterization, and homology comparisons based on 16S rRNA
sequences.
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Table 1 Algicidal range of strain N3
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Fig. 1  Morphology of normal cells of Scrippsiella trochoidea and Prorocentrum micans

and cells under the effects of strain N3 observed by inverted microscope
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Fig. 2 Transmission electron micrographs of the algicidal bacterial strain N3
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Table 2 Colony and physicochemical characteristics of strain N3
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Fig. 4 Population dynamics of strain N3 and Secrippsiella trochoidea in the bacterial volume fraction of 2% , 1% and 0. 1%
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Fig. 5 Population dynamics of strain N3 and Prorocentrum micans in the bacterial volume fraction of 10% , 5% and 1%
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