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Over-Compensatory Growth of Microcystis aeruginosa After High Temperature

Stress

QIN Hong-jie"*, LI Dun-hai'

(1. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China; 2. Graduate University of Chinese Academy of
Sciences, Beijing 100049, China)

Abstract; Two groups of Microcystis aeruginosa FACHB 905 cultures, 40°C and 25°C cultures were set in present study. Both of them
were cultured for 5 and 10 days before transferred to fresh medium in same cell densities and then cultured under the same conditions
at 25°C . The algae which were cultured under 25°C for all the time were set as the control. The growth, chlorophyll a concentration,
F/F

treated groups have lower specific growth rate and lower F /F, than those of control groups (p <0.01). However, in the middle-later

m

net photosynthetic rate and respiration rate were determined after re-inoculation. The result showed that the high temperature

m

stage of recovery growth, the specific growth rate of 40°C for 5 days group was 0. 362, and it was significantly higher than that of control
groups of 0.301 (p <0.05), while the specific growth rate of 40°C for 10 days group was 0.358, and there was no significant
difference with control. 40°C for 5 days group showed over-compensatory growth while 40°C for 10 days group showed exact-
compensatory growth. It implies that the over-compensatory growth characteristics of Microcystis aeruginosa is an endogenous biological
factor that contributing the outbreak of blooms.
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Fig. 1 Growth curves of M. aeruginosa under high

temperature stress and after normal temperature recovery
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Table 1 ~ Specific growth rate of M. aeruginosa under high temperature stress and after normal temperature recovery
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Fig.2 Changes of chlorophyll-a concentration in cultures of
M. aeruginosa under high temperature stress and after normal

temperature recovery

2.4 SRR SR IO AR L

2R U BEBEAE 40°C TR 92 10 A, F /F, T
M 4 dmt F/F B335 0. WifE25°CTF F/F,
AV R & Ah T 0.43 ~0.45 2 (8] (& 3 RijAb ).
SRR LA F/F, 2250 R 3E(p<0.01),
VL] 40°C T i e L BEBE RO & R G2 B EH Y
43

40°CAb#E 10 d 20, A bR s rg 10 d N F /F
55 WP B AT B A8 Ak, — L ARMREEE T 0 (K 3
WEAR). N 12 d& F/F, KA, $% 20 d
IR B RAE 0.42, 2 J5 R A FEAE, (2 45 &K F

XTHRZH (p <0.05) . SEHe 45 e R 0] ,40°C Jfhia iy 10 d
VIEHF 25CHE#F, L F/F, TEBE2RE, G
B W R RN -

40°CHbTE S d 2, B RBR G 2 d N F /F,
B W R (B 3) , W5 4 d JFERTRAE, 346 10 d
SO S $) 0.43, 855 14 d B35 5] 5 K{H 0.47,
2SR KA L, H 10 ~20 d [ F /F, 55t 8
HEFARE (p>0.05), XUl W] 40°C AR S d
J5 F/F, ATLLSE R, 66 REER 0 v LLSE 4
&5 . [ Bt T DL & 30, 40°C Ab 38 10 d 21 78 FF 1R %
BUEH F/F, LT 40C A 5 d H(p <
0.01). FH] 40°C Zb P 10 d H 40°C b ¥ 5 d 78 Wi
fift bR I A2 O A R G T B AR K R, i E K
SRR 2.
0.6 [T E —]
0.5 3

0.4
03

F/Fn

fa- 40°CE; 10 d—25°C

ol ; + 25°CHI 10 d—25°C
- : /= 40°CHE S d—~25°C
or . ) " > 25°CHEFRS d—~>25°C
_01 | 1 1 1 1 1 | 1 1 | 1 1 | 1 | |
0246810246

I

8 10 12 14 16 18 20 2224 26

HFEml/d

3 GMERERSEMETMREEERERN F,/F,
Fig.3 Changes of F /F in M. aeruginosa under high

temperature stress and after normal temperature recovery
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Fig.4 Respiration rate and net photosynthesis rate of Microcystis
aeruginosa 905 after high temperature treatment for 10 days

and then return to normal temperature
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Fig.5 Respiration rate and net photosynthesis rate of Microcystis
aeruginosa 905 after high temperature treatment for 5 days

and then return to normal temperature
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