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Tab. 1 Information on Microcystis aeruginosa in this study
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Code Sampling station Size (um) Shape
7806 Tiif 2—3 -2 o)
942 T, 23 FLAN g
905 i, 23 Lol
907 i, 62.5—100  /NEEER
909 PR3, >205 ANEEAR
938 @, >650 PN TN

JEIMNHEEIBGLIR: 779K, BiIEE N10C. 25°C

HI35°CF, FpafiFrash, Hrh25 TR AL, |4
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1.2 MHEZESENTAMEQNNE

4 2% FH80% I i T4 °C #li#¢24h, B0 )5, b
TE U 2 66 I E 663 nm ff6 S fE, 8t 2
A Chl.a (mg/L)=12.19x 44, it FHAG RN H 4 RS &
SR M B B SR O SRR A AR
e DL 3 2R R b
1.3 BANFWERF,/F,) D

R 56 73 AT A (PHYTO-PAM, Waltz
O], A ) S A ) e KA SRR, e T
5 BMaxwell 2" vk
1.4 IS EEEM AN E

T A (Catalase, CAT) G AR IE Aebi
BT (0 7732300 5E o THE A XACAT=(A,,-A4)/(0.1*
V*1*Cy), AmfEECRIBOLIE, AsTRFf SR, Vi
SRIEIEAARImL, C, 45 & 1K ¥ mg/mL .

i ALY B AL B (Superoxide dismutase, SOD)
I AR 2 Dhindsa 5”6 A0 5 ALV BEAT DI
it P R SOD=[(A ax—A 560)/ Aimax J/0.58 it 5.
1.5 ZHAATET-X

T FE & FDA (Fluorescein diacetate) e {4 5,
FHR 4l {3 (Epics Altra Coulter, Beckman, USA)
XTI PEREA TR DU . T SR (1 A 3 S FC M
BB WuZE! "y, H AP FCMIBUR Ot 9488 nm,
Rl 5% 96 49505—545 nm .
1.6 KRS

BT S 56 6 B 34T, 204 A 3R 4y M 3 7
SPSS 16.07 34T, SR 75 22 40 M Fl 2 B LLEL(LSD)
AT AT o341, P<0.05 N3 M2 57, P<0.01 41
WEZES . MEE GRS AR, X e {E =525 4H -
X R ZH ) o6 HZH < 100%, FT /3 204 R FHEXCEL &
Orgin8.63E 1T & 1) 41l o
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Xt HE25 CHIEL, 7E10°C 4644 R AL FE48h /5,
THRFET R RIRE Y TR . B4 i TE #7806,
9051942 ) Chl.a & fE MR B~ [ 2 3% (P<0.05,
B 1), 5> 732.8% 25.9%F135.7%; /NEEA
THFEEEIOTAIO09 I Chl.a 2 & 43 Jill FEAK T 40% 1
44.9%, F %8 #(P<0.01); KEEAAMEEEEIZRN
Chla® B NIRA T 7.1%; 5 ARG FEEA L, Fgm
JHO Pl T I SRR R T B (P<0.01). 1E35°C%
PR A EEA8h 5, TR BE PR SRR IR A £ 5,
Y A R BEEE 7806 9051942 I Chl.a & it iR T
A B0 T 20%. 20.1%7F148.4%; /NEEAREE(A
T FEELI0T 1909 Fifi I FE T =1 43l FEAIK 17 11.8% A0
9.4%, T K EEAR R EE B3I FAAK 17 32.1%. SEA4H
O B R L, T A T T s T R B 3 PRI
(P<0.01).
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Fig. 1 The Chl.a ratios of colonial and single-celled Microcystis
strains

*RIRP<0.05; ** R P<0.01; T
* means P<0.05 level; ** means P<0.01 level; the same applies
below
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Fig. 2 The F,/F,, ratio of colonial and single-celled Microcystis

strains
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Fig. 3 The SOD and CAT ratio of colonial and single-celled
Microcystis strains
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Tab.2 The effects of different temperatures on the mortality rates (%) of colonial and single-celled Microcystis

bR 5 (RAI)

bR = (B

code (single-celled) 10C(%) 25°C(%) 35°C(%) code (colonial) 10C(%) 25°C(%) 35°C(%)
7806 46.76 10.32 14.36 938 19.79 0.44 0.69
942 47.64 1.76 4.57 907 36.25 3.52 4.11
905 47.24 0.66 3.80 909 20.32 0.32 0.57
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THE PHYSIOLOGICAL RESPONSE OF COLONIAL AND SINGLE-CELLED
FORM OF MICROCYSTIS TO SHORT-TERM TEMPERATURE CHANGES

FU Xiao-Li, XIANG Rong, DONG Cong-Cong, ZHANG Hong-Bo, SHI Jun-Qiong and WU Zhong-Xing

(Key Laboratory of Eco-environments in Three Gorges Reservoir Region (Ministry of Education), Chongqing Key Laboratory of
Plant Ecology and Resources Research in Three Gorges Reservoir Region, Southwest University, Chongqing 400715, China)

Abstract: To investigate the effect of short-term temperature changes on the colonial and single-cell Microcysis forms,
physiological responses were determined after it was cultured at 10°C, 25°C, and 35°C. The results demonstrated that a
decline in chlorophyll-a and an increase in superoxide dismutase (SOD) and mortality rates were found when Micro-
cystis was cultured at 10°C when compared to those cultured at 25°C. Significant decreases in chlorophyll-a and F,/Fy,
were observed in the Microcystis single-cell form in contrast to the colonial form, while SOD activity significantly in-
creased when Microcystis was inoculated at 10°C. After culturing at 35°C, chlorophyll-a, mortality rate, and SOD levels
significantly increased in single-cell Microcystis, however, a significant decrease in chlorophyll-a and mortality rates
and a significant increase in catalase activity was found in colonial Microcystis. The results suggested that short-term
temperature stress could affect physiological mechanisms in colonial and single-cell Microcystis. However, colonial
Microcystis showed more advantages in adapting to short-term temperature stress than the single-cell form.

Key words: Colonial and single-celled Microcysis; Temperature; Physiological response; Cyanobacterial bloom



