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Overcompensation and competitive effects of Microcystis aeruginosa and

Scenedesmus obliquus after low temperature and light stresses

XIE Xiaoling, ZHOU Rong, DENG Zifa"
School of Life Science, Nantong University, Nantong 226007, China

Abstract; Changes of temperature and light significantly influence the growth and activity of phytoplankton. To explore the
effects of these two variables on the cyanobacterial blooms, we analyzed the growth of Microcystis aeruginosa and
Scenedesmus obliquus, as well as the competition between the two species, under conditions of low temperature and low
light, and under conditions of release from these two stress factors. The results showed that low temperature and low light
significantly inhibited the growth of microalgae. Low temperature led to a stronger inhibitory effect on M. aeruginosa than low
light did; however, the growth inhibition of S. obliquus was more sensitive to low light than to low temperature. After release
from low temperature or limiting light, all of the experimental taxa exhibited the overcompensation growth within a limited
time and this response varied by species. Two M. aeruginosa strains showed a greater response to increased temperature than
increased light. However, overcompensation of S. obliquus was greater in response to increased light than increased
temperature. When the species were grown together, results showed that under all culture conditions, the toxic Microcystis

strains (912) had a competitive advantage over S. obliquus. Although there was no significant difference between the
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competitive ability of the nontoxic Microcystis strain (469) and S. obliquus under the normal, the former (469) showed a

competitive disvantage to S. obliguus under conditions of release from low light and low temperature. Chlorophyll-a content of

all experimental algae overcompensated when released from light limitation. In the temperature experiments, the increase of

chlorophyll-a content and algal density were asynchronism for all species, and cryogenic pre-treatment had a negative after-

effect on microalgae chlorophyll-a content under release from low temperature. The response of dehydrogenase activity of

algae when released from low temperature or low light stress varied with algae species, and the compensating increase of

dehydrogenase activity of toxic strains (912) was significantly higher than that of the other two taxa. The results suggested

that higher the compensatory growth of toxic Microcystis as well as its competitive advantage over S. obliquus while released

from low temperature and light stresses, might be the important mechanisms that result in blue-green algae bloom.

Key Words: Microcystis aeruginosa; Scenedesmus obliquus ; overcompensation; competitive effect; Cyanobacterial bloom
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Fig.1 The effects of lower illumination and temperature on the growth of M. aeruginosa and S. obliquus (Mean+S.E, n=4)
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Fig.2 Overcompensation ofM. aeruginosa and S. obliquus experienced low light and temperature stress (Mean=S.E, n=4)
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Fig.3 Thespecific growth rate of Microcystis aeruginosa and Scenedesmus obliquus under different culture conditions (Mean+S.E, n=4)
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Fig.4 The competition effects of Microcystis aeruginosa and Scenedesmus obliquus under different culture conditions (Mean+S.E, n=4)

ST M AN TR SRR A A R S AR R
B AR A A A O RIK B2 A0 156 0 T M50 B 3 s
TR ERACE BE Y IR BE K A B R 912 1 22
S A EL T I 469 1 AMERLN (F
5) ; JCREVR 469 16 BE R B WK &2 OE H S A AME A=
KA S Trmdtk 912 19, HUSRPE M Irel B &
HH ] 2l 2 9 TR P 96 B o o e AR R (1R S)
T ASH A A X ' i B AURR (81 5) (P<0.05)
AL HTAS SR B, R 4 W ad AL B A LR R
AR A O A4 L A A SR P R k3 v TR
PO EERR 912 19, T 5 2L 85 1 JCFE bk 469 22 5 A
F . OE L IO SR M aa T BES Y 3 R
ZR AR A A S A o R R AIS (F R  E  T
BEMRBANHIAE(P<0.05) . 5 ICHERR 469 A LU, P A
PEISTEESEIE B FR G DU T 50 4 A8 1 AH 24, i 78 Pk
A2 B IR A B b A A AR X 460 A RN 3 4
RN T 469 Xof kA= B 8E 114, BV ARf 2 Ao B A o
BRI TEGHE T (P<0.05) .

2.4 UN[A)EE 5 5 A Nl ] 2 o 20 3 R AR A A -
£ a G
) 1E % 55 3% L, BIR S R L Ak 2R ik 5 R AR
TEFRRR AR B 53R a 1Y B i PR P E
A IR PR BR R SRR 2R AR TIRIR AL IS 193 A
BWEZ R EFARE(F6), 4ia AR FRIKR
PR B AT U O 22 3 B A5 SR SR, 7E BROG AT
ML T AT 2R R 2 S i 5 IE W R A
THESARE(P>0.05),

TR GRS T LBt 4t R o ik
I S 2 1 T L I B R ) R s AV I A B R
VIS AR AE it T L BE R 5 35 R 1 BE R T 4R R a
T AR T I3 AP AH AR Y, RO DL B
PRO12 M43 & S HEZERREE (K 6), KR K
FESEAET 3 DRI R o SR —
JE (AR A MO T 8 e Ik Ak B s RV PR 5 I R
TRRE R ER a T IR RN R AMERLN , 11 5 %%
FETEICAE O T 2R B0 55 ik A0 M A M 28O0 (T 5) R
AFERR I AS T 25 1, 0 I AR IR 790 Ak B 42 2 )
TR R BRI R A2 a A A

http ; //www.ecologica.cn



1230 VST

S

34 4

[ 912

60 —

20

*MEER

22.0

B 49

Compensation effect/%

" |-282

0 T
jxgi-

U] #HEMEEE912)

60 —

EWTES  OURERE WRERES  RRERE REESES

(=}

"|-255

| |
N S
(=} (=}

=
S
TEERL
Competition effect/%

R # A HE(+469)

T

Hh LU
Compensation effect/%

o

(=]

I

Z

%

L

E¥RES ehEHRE EHRER4S REERE  REKEES

. 0 g
%/ 3
/ 4 -20 =G

X g

% &2
T 1 40 48 ‘g
g

-60 o]

5 FREEFRE TR PR TR0 R A S B A 5 30 A0 R (S AR UER  n=4)

Fig.5 The compensation effects and inhibitory effects of M. aeruginosa and S. obliquus under different culture systems ( Mean+S.E, n=4)
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Fig.7 The differences of activity of dehydrogenase of M.

aeruginosa and S. obliquus under different culture systems
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