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MEEMER . AERRERLIRET B
FT TR W B 5 RS HE & B (Isochrysis
galbana) Z JEJH ELANRIVE R, Do R 3 E 4% 0 4
RIGUFHEE A R GBI S 4381 By i 7 T SR 44
ZERH,

1 wRETk

1.1 ErfEFREH

WET 2009 45 ARBILBMARER, K
S REBEE K THHELE, XRG4
Y, EHEBABEERFT VSE BRE .. KF
WEEW e P ER SRS R TR, R
F L2 BFWP. UL LMY ERTEE RN 20
C,#E 30, LHIEE N 60 pmol/(m” - s) , I
JA# R 121:12D 4T, BRENBNHMBER
FEHEPIIK, LABG IE B BEAE
1.2 HREWESEERKBLZLH

HERFHS BB T 200 mL £ {2 HEFE
IE R 100 mL 3R E T, MR FEE N 1 x 10°
cellymL, LR E 4 NEE, BRENF3NIE
FEHEPIIR, LABG I M B AR K . BB FRER
¥ 1mL, A Lugol's 55 B %€ , 37 A ek H 80k 7
Olympus Jt2% BI4E T iT8. REEESNEFE
HiNA 1 mL &7 100 mL 3BFWETA /2 Bi5H
BABUBRERFER, ZRH#FTT 23 4,184
BRI BS R E K.
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t,Ny F1 N, 53305 A KRB0 B R S B &
Mz 1(d) R4S E (cells/mL) ,
1.3 cogit
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mg/L 1 1.2 mg/L, SEITEREA 800 mL L FHE
B 1 L =fElt . WEREREEREN1
gFW/L, b THEUE K B R G HE S BB 15 5
% 1 x10*cells/mL,
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Fig.1 Growth curve of Isochrysis galbana
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Fig.2 Cell density changes of Isochrysis galbana in
the mono-cultured and the co-cultured systems
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EH T REW SR 0 M B L iR A T
48% 1R 35 X T A& Al 22 ok 8 H AL T3 & Oy
0.154/d, HULH I, LR APHRFWES WA
MR RE RS T M, RO TI A & 40 T 3R 4
SRWAER MG, HXT RSB H RN
96.62% ,
2.3 HEWEEXHERIIMHIER
BURRAT NS HERK 1.0 g SEAR
B 1.18 g, P HAERKRN 2. 1% ; L FHTH)
WEZLRA RN ER 0.986 g, 2N
Ko a4 R, ABFEATHERETHR
FIFET-, B, BREFHES B 5| AT ERIE R
WA RIYE A, HAW R 20y 19.67% .
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Fig. 3 Concentration of NO, ~-N and PO, -P in the

mono-cultured Isochrysis galbana, Ulva prolifera
and in the co-cultured systems

2.4 BEFAMMEFATEFRRESTE
Wi B R  BREE B 4 B BRI R 4 R SE 3
F4H NO, ™ PO, ¥ B Wi st 16] #9254k oy 28 4n 1B 3
B, SEHAT 3 K, B L th iy NO, ™ Wk
BETW, REWS BN BIEFRH S NO,~
WERERTIERGE, MFEREFRAS
NO, ¥k X BEMTHREHW S MBEHIEFH (P <
0.01), M4 RIFIRE AN, L FHH P
i NO, " ¥ X i%st b, MitAEFRA T

PREHG BAM MR R B BT, NO, T IR ERFSE T I
M5 & RBRFEHZEFABE(P >0.05),
ELRA T, PO, WK AL S NO, " VR AR
WAHAHGE, FHEFRA S PO, WENSE 4 d FF
RGBT, W BRIEFRAT PO, TR BE R
THRFES WA FRE, N 5 KT 0, —FH K
BB EZR(P>0.05),
2.5 BUEESEL
HERAPRFES TR AMZ AN E
WG, BB RERN, IEH R B4 Mk &
B30, WA, RIGHT, M & B2 a K
SFHESRA A, BRI R B, I R B
HIET-(E 4) .
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AR, B RSFHYZ R SFHEYANMEY
ZJA) ke ELAR HE B AE T Ak A 4 AT, JIN A
DONG"" BFFEIESEHL A 2 Ulva pertusa) i85 1 35
S PR Ak B W o 3 1l 5 1 5 5 B ( Heterosigma
akashiwo ) F1 IF. 7 11| K B ( Alexandium tamarense)
B, F2RIE"Y B W AWM E (Uba
clathrata ) Xt = i #% 18 ¥ ( Phaeodactylum
tricornutum ) {2 B Z WM HAEM. U EBR
WREZRZENHR T ERCRBE L RAH
HEYERRIRSR, B AR RBEEEESR
BRWEYE. BEEFBRRFET, WXEE
BB MR ERMRR D, RERER
THT A R T BE S HE AL B E R IE
EALRANFET , HREREZNEERR
REFFIAGEEYEN 1 FW/LIFGT, 5
EERFHS BB MYRAL T BFHM
RN, ALI PIEFHPRFESEPOER
HARETE 1 P RE IR S B A KB,
BB Y RRFHE G BT HBK, HIRFHE
BBEHFORK 2 B BEM 2 NP IREAF
BT T/ E—EN Y BTE

Y 8] i EAH R w2 2 R AE DL RIS &
B R, REESERETNHZ " BH%
( Gracilaria lemaneiformi ) 5 £ 18 R B &
( Prorocentrum donghaiens ) 3L3E IR0, SEXTE
FERRRE TR, AR R R E R
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250 GRSER ), 24 e M ( G, lemaneiformis ) 71
HE IR EC 3 ( Scrippsiella trochoidea) WERP 58 E 70
F50.2 ¢/L f13.0 x 10 cells/mL B, Bl 3% 73
HEERIFREMP NO, ™ SRR FHAN 1.5
£, GLEA SR BE W i 35 R R P Y
NO, " RFERHE R KB A NO, ™ Wi F & &,
WA BENRIHAEK , FEARZRENT, 720 3
K, EREFRA D NO,” FREBEHR T E MRS
MBI, R NS5 R G PRI IH]
FLAE RN FEAR T W 5 FIERFHE S BEXT NO, ™ R
W, T REE 1 & A BR S5 HE 5 8 R AR T 3R, Bk 7
FETC, BW ) 3 R IR R CE IR L, BT 5E 4

RIFER A AP NO,~ BHi A+, Jtak Rk R
t PO, WK FERY ARk Ha$55 NO, ™ B Ak A0
[, TiBREFHE S 3 B I% 55 41 i) NO, ™ A PO,*"
WRAEAB AR 4 KB E KT & Rt rA, T
WEE B B T, 3R W B B R R Rk
Bk, BRI B 7R B B S AR SR R, T
BEZMN, ERZERANFT, IFARHRMITER
(Gracilaria) REVGBALE R BRBI KT, TiHE
HERERM B AN A KD TR
HIRAE PSR AR = A T AR

B4 HREWEESHHIEF(1) HEF(2) SHE RIS (3) SEF (4) BEEBEETL
Fig.4 Morphology of Isochrysis galbana in the mono-cultured (1), co-cultured (2) and Ulva prolifera

in the mono-cultured (3), co-cultured (4)
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Experimental validation on inhibitory effects between Ulva prolifera and
Isochrysis galbana under controlled laboratory conditions

ZHANG Jian-heng'?, HUO Yuan-zi'?, WANG Yang-yang'?, JIA Rui', ZHU Pei', HU Xiang’,
YANG Jian-qgiang’, FANG Jian-meng’, HE Pei-min'”

(1. College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. Institutes of Marine
Sciences, Shanghai Ocean University, Shanghai 201306, China; 3. North China Sea Branch of the State Oceanic
Administration, Qingdao 266033, China)

Abstract; In this paper, the experimental validation on inhibitory effects between Ulva prolifera, a popular
specie of green tides in the Yellow Sea, and Isochrysis galbana under controlled laboratory conditions, and the
possible mechanism was studied. In the co-culture system with Ulva prolifera at 1 gFW - L' and Isochrysis
galbana at 1 x10* cells/ml, the concentration of NO, " -N and PO,>” -P were significantly higher in the co-
cultured medium than that in the mono-cultured medium of U. prolifera and I. galbana for initial 3 days. It
indicated there was inhibitory effect between Ulva prolifera and Isochrysis galbana, and the inhibitory rate for
U. prolifera to 1. Galbana was 96.62% , while the inhibitory rate for I. Galbana to U. prolifera was 19.67% . It
resulted in decrease of uptake rate of U. prolifera and I. Galbana for nutrients. From the fourth day to the end,
the concentratons of NO, "-N and PO, -P were gradually increased, and the cell breakdown, swollen and
death of U. prolifera and 1. Galbana were observed under microscope. The concentration of NO, " -N and
PO, -P in the mono-cultured medium was constantly decreased. It indicated that U. prolifera and I. galbana
released nuitrients into the seawater. It demonstrated that there was the allelopathic effect between U. prolifera
and I, galbana when the nutrients in seawater and the biomass of U. Prolifera were relatively low.

Key words; green tides; Ulva prolifera; HABs; allelopathic effect



