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Effects of environmental factors on Microcystis aeruginosa colony formation and morpho-
logical characteristics in Three Gorges Reservoir
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(Key Laboratory of Three Gorges Reservoir Region’s Eco-Environment, Ministry of Education, Chongqing University,
Chongging 400045, P.R.China)

Abstract: To reveal Microcystis aeruginosa colony formation mechanism and provide the basis for effectively controlling the algae
blooming in the Three Gorges Reservoir region, impacts of N, P concentrations, Ca** concentration, light intensity and temperature
on the growth, extracellular polysaccharides synthesis and colony formation of the M. aeruginosa were investigated, and the mor-
phological characteristics of single cells and M. aeruginosa groups were compared. The results showed that the biomass of M. aerug-
inosa and EPS concentration increased with the increasing of N, P concentrations. The optimal Ca®* concentration for the growth of
M. aeruginosa was 65 mg/L, and the EPS content decreased with the increasing of Ca”* concentration. High Ca®* concentrations
might stimulate the cells to secrete the EPS and simultaneously promote the EPS to be dissolved. Both Ca?" and EPS took the re-
sponsibility for the colony formation of M. aeruginosa as the bridge bond action. Light and temperature played a role on the synthesis
of the EPS, which were stronger than the promoting effects of N, P and Ca®* concentrations. 20°C was the most favorable tempera-
ture conditions for the Microcystis growth and EPS synthesis. The surrounding gelatinous sheath of cells group was more obvious and
clearer than the single cell. Many Ca®* crystals on the sheath surface of polysaccharide gums were observed. Thus, Ca®* played an
important role in EPS synthesis and colony formation.
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1.1.2 L83 5% BG-11 #5374 . NaNO, 1.5 g/L, K, HPO, 0.04 g/L, MgSO, - 7H,0 0.075 g/L, CaCl, -
2H,0 0.036 g/L,CH,0, 0.006 g/L,FeC,H,0, - NH,OH 0.006 g/L, EDTANa, 0.001 g/L, Na,CO; 0.02 g/L,
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Wil TG B f 22 55 (P>0.05) |, HHE 0 4 S T 3 s o v ' IR SRR 2 P9 T A2 B8 T iR

TREE A3 AN 15,25 F1 35°C B, X4 2 fde e g 28 AE K s i 22 S 30 BH 1. ( P<0.05) , IR EE AR (15°C)
B0 (35°C ) B A i s (0 AR K IR, AR SR 5 e AL KA MG T I (181 1d) . W] AR K2 AR
TR AR AT ol 0 P T PRI, A A7 o T o v D) R B TR e B SRS S R R 4
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Fig.1 The growth of M. aeruginosa under the condition of different original N and P concentrations(a) ,

Ca®* concentrations(b) , light intensities(¢) and temperatures(d)
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Fig.2 The EPS concentration of M. aeruginosa under the condition of different original N and P concentrations(a) ,

Ca® concentrations(b) ,light intensities(¢) and temperatures(d)
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Fig.3 The Microcystis aeruginosa groups under the condition of different original N and P concentrations
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Fig.4 The Microcystis aeruginosa groups under the condition of different original Ca® concentrations
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Fig.5 The Microcystis aeruginosa groups under the condition of different light intensities
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Fig.6 The Microcystis aeruginosa groups under the condition of different temperatures
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Fig.7 The morphological characteristics of Microcystis aeruginosa group at

transition state( A) and division state(B) under the laser scanning confocal microscope
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Fig.8 The comparison of the single-celled(a) and colonial (b)
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