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Light Competition Between Microcystis aeruginosa and Scendesmus quadricauda from Taihu Lake
and the Dominance Process Simulation in Microcosm

HU Xiao-zhen, JIN Xiang-can, CHU Zhao-sheng, MA Zu-you, YI Wen-li

(Chinese Research Academy of Environmental Sciences, Beijing 100012, China)

Abstract: The monoculture and competition culture experiments of Microcystis aeruginosa and Scendesmus quadricauda un—
der different light conditions were carried out for exploring effects of light conditions on growth and dominance process of Mi—
crocystis aeruginosa in Taihu Lake. Four experiments were designed and conducted: (1) effects of different light intensities on
monoculture of two algae; (2) effects of different light times on monoculture of two algae; (3) effects of two light intensities
(8 000 Ix and 2 500 Ix) on competition culture of two algae; (4) the competition dominance process simulation of two algae in
laboratory microcosm. The experiment results and corresponding calculated results by Monod equation conformably revealed
that the suitable light intensity of Microcystis aeruginosa was approximately 30~35 wE -m=2-s7, and that of Scendesmus
quadricauda being approximately 60~70 wE-m™-s™.Without other restricting factors such as nutrients and temperature, Mi—
crocystis aeruginosa tended to have a higher probability being dominant species under lower light intensity (C;<12 wE-m=-s™)
with light time longer than 14 h, while Scendesmus quadricauda tended to have a higher probability being dominant species
under higher light intensity (C,<12 wE+m™+s™) with light time less than 14 h. The high inhibition effects of Microcystis aerug—
inosa on Scendesmus quadricauda as well as its buoyancy regulation ability through carbohydrate content also contributed to
enhancing the competition ability of Microcystis aeruginosa. Microcystis aeruginosa dominance process was simulated success—
fully in the laboratory microcosm.
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Figure 1 . of two algae under different light intensities
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Figure 2 Xmax of two algae under different light intensities
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Figure 3 Influence of light time on growth of M. aeruginosa
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Figure 4 Influence of light time on growth of S. quadricauda



55 24 HH 340 P A N - I 541
A 12h 516 h WAEKIM&ILTFES, BIHIERK SR g i
B 6 T 0 DO R S 2 K, H R R K 1200 ,
2.1.3 JEIBTR X B AL A R B R 3 800
S RN S PRI O A, SRR S BT g ‘00
TR HEREE ARG /NT 2 500 Ix B Bl G RRBE 3’3 02 4 6 8 10 12 14 1618 202

i, FOWE B S IEAROCHE I s SRR KT 2 500 1x B, B
JEERIGAN, SRR AR, UM RN T
4000 Ix [, B GsR I8 0, HobE & 5 5 A S8
IR TF 4 000 Ix B, BESESRIE 0, i S =R AS K,
PR EEARE & A RS LR R w AR fh e 34
WREYIEH,

2.2 FREIZH TR RELESFERKNLLR

00 B BEE

R 0O Hirse
Z 016

Z0.12

=

¢ 0-08

oozmlﬂ

500 1000 2500 4000 5000 8000 10000 12000
ot BEER [/ 1x
B 5 WMRERRRETHHES=E

Figure 5 Carbohydrate contents of two algae under different light

intensities
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Figure 6 Competition curves of two algae in 8000 Ix
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Figure 8 The dominance process of M. aeruginosa in black vessel
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Figure 10 Experimented and simulated w values of two algae
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Figure 11 The w values of two algae under different light times
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