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JLHEE ODggo MHEREK a, B MY B LR SOD)FIL AL B (CAT) G PE S AL AR bR, SRR, TR AR AT,
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0.1mg/(L-d) U I, 7EDURIME A fF b R R R om, RUIBEESRT P AT 268 ) 2. AR SEIE R, fERMIBa Ik P
PEMELA T IR LTS P IR KA | s KR 20 R RE R 10°C LIRS, Sk 4B mT RS D pe T, AL 4 10 2o it 17 v
R, DUS ISR AR T BOK B TR A28, SOD 55 CAT 1E MM BT M4RER a &Y R FEAFAE ARG, AL
SR BT 2 A BN RSO AR M T, AT E S IR B 45 M T I 1 IR IREE DY S 33 I T BTk, He4% 1 SOD
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Decline of Microcystis aeruginosa FACHB-905 under four stress conditions

LI Jie'?, OU Danyun® & SONG Lirong'

(1: State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan
430072, PR.China)

(2: Graduate School of Chinese Academy of Sciences, Beijing 100049, P.R.China)

(3: College of Oceanography and Environmental Science, Xiamen University, Xiamen 361005, PR.China)

Abstract: The present study aimed to evaluate the contribution of stress factors to the decline of Microcystis bloom, also tried to
develop some indicator of decline. Four stress conditions including nitrogen starvation, phophorus starvation, dark and low
temperature (10°C) were designed. Decrease of biomass and the concomitant change of antioxidant system, including superoxide
dismutase (SOD) and catalase (CAT) activities were detected. The result indicated that growth was significantly inhibited under dark
and low temperature. Microcystis population declined after 25 days under dark, while declined after only 7 days under low
temperature. Compared with the physical stress, nutrition such as nitrogen and phosphorus did not limit the growth effectively in the
early stage. Chlorophyll-a decreased as soon as being incubated into nitrogen free BG-11 medium. After being kept in phosphorus
free medium for 20 days, chlorophyll-a reached peak, about the twice of the initial concentration, and then decreased at a rate of
0.1mg/(L-d), which was the highest decaying rate among the four factors. It indicated its significance of available phosphorus for
Microcystis survival and decline. According to the results, when phosphorus was limited, or water temperature was decreased to 10C,

cautions should be taken into account for the decrease of dissolved oxygen and possible increase of toxins or odors substances from
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the declining bloom. In healthy Microcystis, SOD activity was about 0.06U/mg protein, while CAT activity was too low to be
measured. In addition, SOD activity increased earlier than CAT activity when Microcystis was exposed to stress conditions. CAT
activity increased only when the content of chlorophyll-a began to decline. Both of the increase of SOD and CAT activities correlated
negatively with the decrease of the content of chlorophyll-a though there were some exceptions. Combination of the two parameters
would be potential indicator of bloom decline.

Keyword: Microcystis; decline; stress; prediction; antioxidant system
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1.1 LEHRRIESF

i LRI i (Microcystis aeruginosa)FACHB-905 B [ rp [E B2 B K AL AR W o s Fp %, 1Rtk T
1998 4FAr B T g iE. L BGI iR, IEF R AMFRNREE 28°C, Yl 25uE/(m*S?),
JeIEEI 12:12h. ROV SHYUVR A M IES BG11 5537 500 51 Bk NaNO; il Ko,HPO,, Hifth i34 5
IEF REFRIAE R, R ERiede 1L W =M K Z X450, 4000r/min 2.0 15min, JCRI/KIEVESETE 3 )5,
S NRYLE . YL R B T IR H Sk T B SR, it A S84 BGLL BiFRdEh & T 28 C ARG s 10°CIE
HOCHT SR, FAOUREFREE DAY NaNO,, BRI FREE TR KoHPO,. 33 PURNIA J& (446 T 3 30
STANTETRR R NV . P YLK SRR AR, DUEH S0 T 8- SEge Xt B, B a4k 3 P47, &
MR ODggo=0.430, #5373 & 900ml #5375, MEK 30d. Wil 30d Jekrgead iR pufi e 4b B ()
RS N IEF R R4 T H 250ml 1 = MR, BAERMIKE ODggo=0.15, Ml ODgyo. M4RE
a(Chla)& &L M SOD F1 CAT i P25 4k,
1.2 MH4RE a MNE

2R a il 80% M TREREL, 4 CURFLE 24h JF B0, BULEIEIE ODggs.

Chl.a (mg/L)=12.70Dg¢;

1.3 BRI R ERENE

HGE e sAE 7000r/min, #5.0 3min J5, BFEEVEETET 3ml S0mmol/L B EEZE vk (PBS, pH=7.8),
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Fig.1 Effects of four stresses on ODgg (a) and content of Chl.a (b)
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Tab.1 Relationship between the SOD, CAT activity and the content of Chl.a

\ SOD CAT .
i Spearman Z % Sig. (2-tailed) Spearman Z Sig.(2-tailed) L
N YLk -0.943 0.005" -0.657 0.156 6
P Lk -0.500 0.667 -1.000 0.000™ 3
it -0.986 0.000" -0.812 0.050" 6
fRIR(10°C) —0.886 0.019" -0.943 0.005™" 6

* P<0.05, HHOEBEE, **P <0.01, tHEH B3



F AT MEERTEEAA—oa ARG S T Ao SRy R A 553
3 g

3.1 RERFHRIERE TR

N Al P #EA A A AT s TR . AEBEZET, N 25 s i A4 K a WAIITER. fE N YL
HRACIE TN, Sk 2 Ol N R, M43 a Srid IR, DA VRIS, 4uiaftihd ez, s nl L
PARRUARRAA L 2 A A2 PR AN ERsAE . R . ATP IYIEAICE, P IcRMELZ U
SEEMM TGS E AT AT, (B Tt e PR S I T R E AT AR B R AR, A AR G
h, BEYLIR 20d 5 A WS B SURI 08, X 5 Sbiyyaa S BFTLE R B BRI FIEE N AP 1YRE
AR Al A TR K AR i 35 050 =2 o] AR SR A4 A 1 B, R YURAS W P 0 IR 7 BEAE J LK P R
il e AR A, (HAE I Y, MBEILER S B4R a T RERYRIZIFERE R, TACBEREXT P JFME AT 52 58 ) i
559, FEJURNIG 0 R BRI, e 30d )5 B B4l AR KRB, MR AT IR, R
P4l Gl K AR, R BRI A 4 A IE hy E

XTEMCEBFRNAEY, CREHEREYME—SRIE, FHmixr LAY EREMRKRYEm, 1
Dunaliella tertiolecta TEICICEAFT, 8d B FRW RIS 5 78 15 20, S BaAE AR 41 F LAK IR 38,
B T RIZKAE MG, A0 AT RE R A2 B0 08 1M 2. AEAR IR b, AR K I A e 5 20 A7) vl )
JHBA BB EEAERE 25d 2 EAF oK. WA R EAE A ZE R UL ATKOR, TEARIRACPETS, SRdn i n] LhE
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