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Allelopathic Effect of Alexandrium tamarense on Prorocentrum
donghaiense under Limited Nutrient Conditions

LIU Jie-sheng®, XIE Jin, YANG Wei-dong, LI Li-xuan
(Department of Biotechnology, Jinan University, Guangzhou 510632, China)

Abstract: To investigate the potential allelopathic effect of Alexandrium tamarense on the growth of Prorocen-
trum donghaiense, experiments were designed to co-culture both algae or to culture P. donghaiense with cell-free
filtrate from A. tamarense under N- and P-limited and nutrient-sufficient (normal) conditions. The results showed
that the growth of P. donghaiense was inhibited when semi-continuously cultured in cell-free filtrate of A.
tamarense. Under N-limited condition, cell density of P. donghaiense was significantly lower than the control
(without addition of filtrate) after 5 days of culture, the cell density being 1.02x10’ cells L, buf that of control was
1.7x107 cells L. Under the P-limited condition, there was no obvious difference in cell density between treated
alga and the control, the cell density of treated alga being 1.44x10" cells L. Under nutrient-sufficient condition,
there was no difference in cell density between P. donghaiense and the control. In co-culture, the inhibitory effect
of A. tamarense on P. donghaiense was more obvious. Under N- and P-limitied conditions, P. donghaiense was
entirely killed by A. tamarense after 4 days, the former gathered into groups and sank. However, a few P. dong-
haiense survived (cell density at 3.3x10* cells L"') under nutrient-sufficient conditions. The results suggested that
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A. tamarense have allelopathic effect on P. donghaiense, and the production of allelochemicals would be stimulated
under N- and P-limited conditions. Thus, the inhibitory effect of A. tamarense might be one of the causes that

suppresses the growth of P. donghaiense.
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Fig. 1 The effects of cell-free filtrate from A lexandrium tamarense on the growth of Prorocentrum donghaiense under different nutrient condition
@ %t Control; A: N f#] N-limited; 0 : P {8 | P-limited; < : % 3% Normal nutrition
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Fig. 2 The growth of A. tamarense co-cultured with P. donghaiese under different nutrient conditions
[3: N PRI ESE N-limited cultured alone; Wl N FR #1335 3% N-limited co-cultured; A: P R4 HIE % P-limited cultured alone;
A: P [B&IH:3EF P-limited co-cultured; O : BB 7 833 % Normal nutrition cultured alone; @: & # 753534 3% Normal nutrition co-cultured
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Bl 3 REEFFHBEH4T S5 I KBS AR RPEAE KL
Fig. 3 The growth of P. donghaiese co-cultured with A. tamarense under different nutrient conditions )
A N PR ###IEFE N-limited cultured alone, A: N PR&I4£3%5F N-limited co-cultured; @: P [ #8535 3% P-limited cultured alone,
O: P BR#I3L1% 3% P-limited co-cultured; @ : & E 3¢ A M3% 3% Normal nutrition cultured alone, <: & #3833 3 Normal nutrition co-cultured.

ZARK (P>0.05) . 6dJ5,N REI&MHT, MR
5345 SR B FD T 7 1 R B 4 Tl A 4.0% 108,
3.9x10¢ cells L'; P FREIZRAH T, 2 Bl A 4.0x105.4.1x
10 cells L' EEFREE T, 4514 4.4x105.4.5%10°
cells L' (P>0.05) . FREIEHIF L KEEAE LT
R, AR R Z RN R B,

ME 3 TLLEH NP REIREEFEL&MH
T, RIS LR, B F N RERFENE
K34 52 3| 8 F M HI(P<0.05). N.P BR&Imt, HiE3:
AdEARBERFEEFEERIIO. EMBTIURE
W, KGR FERERRA . FTREKRT. EEHLE
BHF,4d 5, BEERA 3.3x10%cells L', FAHILIE


http://www.cqvip.com

B3M

XA, B R A T D BT 1l KB R SR TP B AL R E I 211

SRt , I T LKA R IER P RNERKAYE
B EIAE A, X R BB R 3R KT AR TR R —
EER. BREMBIZET, MHEERERE.

3R

758 W A7 I3 9 SRR 5 R R AE B
BHEFEMX. FRKNARELITES, FEEX
R R — FR B B I AR 3 SRR DLE N AR 3L .
7 R B 7 0 T 2 e AR L A e (1 3 S SR, 8 )
FERRI TR, EER, FEHIAEDL, BE
WREVE BRI F S P KA RN, FEHY
BB A AL R T I AL T IR — K S A Atk B 2K
MAEK, NTIRRBSEEREFESIEPHGS
#,FACEREPHRPE. XEEFREERT
REERNTEERSMAIT B RRF A —FY
BHLE] AR FRIIEY, Gymnodinium mikimotoi IR
Ah ¥ AT 2 3E WM& Heterocapsa circularisquama B4
K BHES WA FYRSMEIEROEK,
Chrysochromulina polylepis %t Skeletonema costaum
MAEKFEBRMOMEWER . EBREHUKER
ML RAFEE BI. A XBEBITHLRKEER
At 751 38 (] B 38 S ML SR AN B, 0ok AL R AR
HREAFH. ALRH TEFBERBEETE
I LK R AR S R R L A A

SR EE R R YL, NP RGBS TEBIEH LK
ENBRBULZHEARBBENREEFREKY
AREPWEER INEHAZHETEREELH
THMES . AT LR, BT KBS RS
JE R AT e FEAC AR, B SR AL R BT (R 1 5T
¢ 55 KR AL A R R AR R Ay . B ISR P K
BRE-MAFER UEREENE. AUAR
B, B R B R FRNE . AR,
MW HLKEBARAA AN ERSE. B
FREIRS, B P L KRR I B R R E
FRHRBIEGT, ERERSBIERBRIH—B
HRRAHERENLBYFISE TEREZES. R,
—BAA G RRE Y N — R R, HAE ML
YR AT BE A K, NP IR A &4 F ST LK
BEREZRREENETRENTHRE SR
PR B E N HEEH M, BT L KBTI
B ARt — BB .

VR FIR Y, M SML B B 53 04 5 | B i

YRR EERRERREREDERN A E
ERED, BB PLRKEN KR FRNERSE
£ — R WAL A A 8 57 2k R RIXTIX AL R A
—EMRIBIER . TR, ERBEFESEE
3, K PP SR ALK HER , BURT, AR SR REE S
R, ST 7 1l K ERRR A KR B AL A M T
HIRME IR PR AEK, R T 8 RERE
Too BREK AR IR IR, 78 AR M IR PP 3 AR R AR K
R, B — R BRI BT 7 1L KR, R
A BE 5 B LK BB E A <.

FEFFE R, SR, 3 MEFHFGTH
BEFG P 7 1L KB AR M SR R R A A B
HIWEM, B N.P BR&IZ M THRMEER 5 EE R
FHTHMESARE AL, RAER T HBIEH LS,
BEHG Y 7 Ll K G A R H AR DL A R v SR B
B . AT IR B B2 2 (8] 17 75 52 fk 400 61 1
v, EL 4 f BE B 355 59 I J 1L K BT BE A B 40 A
BE R R 8 AR BOR B A IR A FE TR . B
IR b IEFE AR 3 — B IR 5T

B %k

(11 ZhouM J(A4IL), Zhu M Y(KHI3R), Zhang J(5K£). Status of
harmful algal blooms and related research activities in China [J].
Chin Bull Life Sci(4 fir#}5), 2001, 13(2):54~59.(in Chinese)

(2] Xia B C(®1kAk), Wu R H(R{_#). Mechanism analysis on red
tide outbreak in Dapeng Bay of South China Sea through
phytoplankton communities change [J]. Acta Sci Nat Univ
Sunyatseni(} L K2 BRFEIK), 1996, 35(supp]):260~
264.(in Chinese)

(3] Huo W Y(EIH), Yu ZM(AI&EH), Zou I Z(AF R E), etal.
Analysis of dynamic process and the causes of Eucampia zoodiacus
red tide in Jiaozhou Bay [J]. J Fish China(7k = 24}), 2001, 25(3):
222-226.(in Chinese)

[4] Pratt C M. Competition between Skeletonma costatum and
Olishthodiscus luteus in Narraaganesett Bay and in culture [J].
Limnol Oceanogr, 1996, 11:447-455.

(5] Hegarty S G, Villareal T A. Effect of light level and N:P
supplyration on the competition between Phaeocystis cf. pouchetii
(Hariot) Lagerheim (Prymnesiophyceae) and five diatom species
[J]). J Exp Mar Biol Ecol, 1998, 226(2):241-258.

[6] ChenB Z(BRME), ZhuMY (KBHIE) , Wang ZL (ERR) ,et
al. Effects of temperature and salinity on growth of Prorocentrum
dentatum and comparisons between growths of Prorocentrum
dentatum and Skeletonema costatum [J]. Adv Marin Sci (ME#¥:Fl2
HE ), 2005, 23(1):60-64.(in Chinese)

(7] HoHH (BB E),Shi YJ (HEH|KR), Cong W (M) . A
preliminary study of improvement in toxin production of


http://www.cqvip.com

212 Pl AR

w14k

Alexanrium tamarense by regulation of nitrate concentrations [J].
Chin J Proce Engin (it #2 T. #2 % 1), 2005, 5(4):438-440.(in
Chinese)

(8] Wang Y (E), YuZM (§i&EH), Song X X CRFHE) et
al. Effects of macroalgae on growth of 2 species of bloom
microalgae and interaction between these microalgae in laboratory
culture [J]. Environ Sic(Zf 3% #} %), 2006, 27(2):274-280.(in
Chinese)

[9] Johansson N, Granéli E. Influence of different nutrient conditions
on cell density, chemical composition and toxicity of Prymnesium
parvum (Haptophyta) in semi-continuous cultures [J]. J Exp Mar
Biol Ecol, 1999, 239:243-258.

[10] Schmidt L E, Hansen P J. Allelopathy in the prymnesiophyte
Chyrsochromulina polylepis: effect of cell concentration, growth
phase and pH [J]. Mar Ecol Prog Ser, 2001, 216:67-81.

{11} Keating K I. Allelopathic influence on blue-green bloom sequence

in a eutrophic lake [J]. Science, 1997, 196:885-886.

[12] Egge J K. Are diatoms poor competition at low phosphate
concentration? [J] Marine Syst, 1998, 16:191-198.

[13] Riegman R. Nutrient related selection mechanisms in marine
phytoplankton communities and the impact of eutrophication on
the planktonic food web [J]. Water Sci Techn, 1995, 32:63-75.

[14] Dong Y W(¥ % 15), Dong S L(E M HK), Liu X Y(XI4H X). The
effect of initial cell density on the population competition between
Alexandrium tamarense Balech and Heterosigma akashiwo Hada
[7]. Period Ocean Univ China (Nat Sci)( El#¥ A% %4 A4
2 2441), 2004, 34(6):964-968.(in Chinese)

(15] 5. EHKFEREET RS (N EERHR-ELEFM, 2004-5-
15.

[16] Chen B Z(ME 4R E), ZhuM Y (JREAIE) , Wang ZL (EER) ,et
al. Adaptive and competitive strategies of red tide algae [J]. Marin
Environ Sci(# R BIE5£), 2005, 24(1):70-74.(in Chinesc)


http://www.cqvip.com

