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Fig. 1 Schematic diagram of continuous culture
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Fig. 5 Standard curves for PC and Cm genes based on predeter-
mined concentrations of DNA (given as log10 cell number equivalents)
of the non-toxic Microcystis strain PCC 7806 mcyB , amplified by
multiplex real-time PCR
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Fig. 6 Percentages of the toxic Microcystis (PCC 7806) and non-
toxic Microcystis (PCC 7806 mcyB ) and total cell density in
competition under continuous culture for a long time
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ESTABLISHMENT AND OPTIMIZATION OF CONTINUOUS CULTURE
SYSTEM AND APPLICATION IN THE COMPETITION BETWEEN
TOXIC AND NON-TOXIC MICROCYSTIS

ZUO Jun"? ZENG Jia-Ying"’, YANG Si-Yu"’, SONG Li-Rong' and GAN Nan-Qin'

(1. State Key Laboratory of Fresh Water Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences,
Wuhan 430072, China; 2. Aquatic EcoHealth Group, Fujian Key Laboratory of Watershed Ecology, Key Laboratory of Urban
Environment and Health, Institute of Urban Environment, Chinese Academy of Sciences, Xiamen 361021, China,

3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Continuous culture has become an important method to study the competition between toxic and non-toxic
Microcystis. Under the continuous culture mode, the growth of Microcystis is not limited by nutrients and harmful
metabolites, and its growth rate and metabolic activity are relatively constant. At this time, the growth of Microcystis is
only controlled by single or multiple factors set by experimental conditions, and less influenced by other non-experi-
mental factors. A continuous algal culture system was constructed by adding an external ring light source to the chemo-
stat, and the optimal culture conditions were obtained by optimizing feeding time, inoculation density and dilution rate
parameters, which were applied in the competition experiment between toxic Microcystis PCC 7806 and non-toxic Mi-
crocystis PCC 7806 mcyB . The optimal culture conditions for continuous culture were the 4th day for the feeding, the
initial seeding density at 4x10° cells/mL and 0.15/d for the dilution rate. Under continuous culture, 1:1 ratio of toxic
and non-toxic Microcystis inoculation were balanced at the beginning, with non-toxic Microcystis dominating later, and
then remained unchanged for a long time with different degrees of dominance. On this basis, the influences of different
light intensities on the competition between toxic and non-toxic Microcystis were carried out. The results showed that
when the light intensities were 35 and 80 umol/(m2~s), non-toxic strains dominated in continuous culture; while the
light intensities were 5 and 15 umol/(mz-s), the ratio of non-toxic and toxic Microcystis remained unchanged. The op-
timization of algal continuous culture system provides a suitable culture mode for indoor algal competition test. Be-
sides, the influence of light intensity on toxic and non-toxic Microcystis provides technical support for exploring the
competitive succession mechanism.

Key words: Continuous culture; Toxic Microcystis; Competition; Light; Microcystis aeruginosa
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