R 7 G RIYIFIR 2006, 14(6): 482-486
Journal of Tropical and Subtropical Botany

N.P & Fhxt& 000 7 1L K5 (Alexandrium
tamarense ) A< 22

kEMB,F F, IHE, HET, HFE

(B R EaRERHARER, ©M 510632)

B R E RIS ACE 7R B IRADIR AL, 7 NP W4 B4 10-500 pg L' N 1 0.74-74 pg L' P &, B4 NP AUA F R
IO P YRS IR A, N P ESE S5 15: 1) R S B8 T ) CIR3F N ol P OB BORIREE, RS R H SRR IR D PURER:Tis
RSO Y 5 1L KB (Alexandrium tamarense ) HEACHIREW] . 45 SR, HEED W 7 L AHE A R RE B REE AP BRI,
{H NP XUE F R EI 80 B 2wt 4K, & NP R HIE T 100 ng L' N Fl 15 pg L' P B, 40 f % 5 6 9 B9 s i
N 5 P 4r B2 BRI, 25 KA BALF NP [FE2 2R R K 4, T B NP 7RG A K aE . 428
(34 B E Y 5 L e IR T T PR ISR AIE M RSy, TR ILAE R R BB SR T IR B R K e
— AR R R AR, A BT e 6 iR I VISR A BRI L DR B R O BL R .

IS T OKHEE, R N; Py HAE KR

h B 43 %5 . Q949.205 SCREERIRED A S E 5 S 1 1005-3395(2006)06-0482-05

Effects of Limitation of Nitrogen and Phosphorus
on the Growth of Alexandrium tamarense

ZHANG Yu-juan, CAO Yu, WANG Zhao-hui®, HAN Bo-ping, YANG Yu-feng
(College of Life Science and Technology, Jinan University, Guangzhou 510632, China)

Abstract: In order to evaluate the growth of Alexandrium tamarense, a toxic harmful algal bloom species, under
nitrate and phosphate limitation, five test groups of both N and P limitation (N: 500-10 pg L', P:74-1.5 pg L",
N:P=15:1) and nine test groups of only N or P limitation (N:500 pg L', P:74-0.74 g L"' and P:74 pg L',
N:500-5 wg L") were set under laboratory conditions. Though cells of A. tamarense multiplied exponentially just
in the second day after inoculation in most test groups, the growth was obviously inhibited when both N and P
limited simultaneously, and the cell densities did not show significant increase under N and P concentrations
below 100 wg L' N and 15 pg L' P. However, cells grew significantly better in test groups of single nutrient
element limitation than those under both N and P depletion. Furthermore, the growth of A. tamarense was affected
less by moderate N or P limitation. The results suggested that the high ability of A. tamarense to adapt single
nutrient limitation allows this harmful species to maintain constant growth rate and cell density in natural sea
water, in which single nutrient limitation usually occurs, and thus helps shellfishes, feeding on A. tamarense, to
accumulate paralytic shellfish poisoning (PSP).
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Table 1 N and P concentrations (pg L") in different tested groups

A5 Group N P
1 500 74
L 300 45
m 100 15
v 50 74
v 10 1.5
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Table 2 N, P concentrations and N:P atomic ratios under

N or P limited conditions (pg L)

4 5 Group N P N:P
Control 500 74 15
N1 400 74 12
N2 250 74 7.5
N3 50 74 1.5
N4 5 74 0.15
P1 500 59 19
P2 500 37 30
P3 500 74 150
P4 500 0.74 1496
2 G5 Rt
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Fig.1 Growth curve of A. tamarense under different

N and P concentrations
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Table 3 Specific growth rates of A. tamarense under

different nutrient conditions

R4 B Group I I m v \Y

Br10dHcA K Ed 0321 0239 0.109 0045 0.019
Specific growth rate
during the first
10 days

B R AEKE#/d
Maximum specific
growth rate

0.584 0549 0381 0230 0.185
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Fig. 2 Growth curve of A. tamarense under N or P limitation
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Table 4 Specific growth rates of A. tamarense under different nutrient conditions

WRAH Group C N1 N2 N3 N4 Pl P2 P3 P4
AI10 dEbAEKEF/d 0217 0.177 0.167 0.154 0.107 0.165

Specific growth rate during the first 10 days

BAAEKERY 0.512  0.555

Maximum specific growth rate

0.152 0.104 0.105

0308 0334 0293 0423 0410 0.269 0.261



http://www.cqvip.com

486 P BT A R

B4

WREART A 7 BB, A KEE RS TXE TR
. BT ARFFEYNER TRMHMEEER
AF, BRKEFEERSRE-FEFRTEZER
HIRIIE DL, AR SR A RE T FE R B A NN Si, IR
HIRZ JEHHESIEKES N Si gz . 7T, 3
—EFEREE R AT BRK KR BHEIEH L
KER4E PSP BENEEYH, SEEER KM %
BT E DR R PSP HEYM, ZEX R FE %
BRI 3R A& N BE 0 LA RSB KB 8, 3LAEE
N.PRELZZMPE—EFRTEREK B RIEKS,
RS — R AR, R — 4 M % BE, T
TRAEIERIZ B NRIA N TR R PSP B XK.

HE HRXESRRE U DR,
B

&% 3k

[1]1 ChenY QB AX), Qiu X Z(5B/M8), QuL HUHE B i8), et al.
Analysis of molecular biogeographic marker on red tide toxic
Alexandrium tamarense in the South China Sea [J]. Ocean Limnol
Sin (V¥ 5H1¥H), 1999, 30(1):45-51. (in Chinese)

[2] LinY S(#JTH%). Red tide caused by a marine toxic dinoflagellate,
Alexandrium tamarense (Lebour) Baleon, in shrimp ponds in Xia-
men [J]. Ocean Taiwan Strait(£ & #Ek), 1996, 15 (1):16-18. (in
Chinese)

[3] Dale B, Yentsch C M. Red tide and paralytic shellfish poisoning
[J]. Oceanus, 1978, 21:41-49.

[4] Hallegraeff G M. A review of harmful algal blooms and their
apparent global increase [J]. Phycologia, 1993, 32:79-99.

[51 Tseng CK, Zhou M, Zou J. Toxic phytoplankton studies in China
[A]. In: Smayda T J , Shimizu Y. Toxic Phytoplankton Blooms in
the Seal [C ]. Amsterdam: Elsevier, 1993. 651-656.

[6] ZhouM J, LiJ, Luckas B, et al. A recent shellfish toxin investiga-
tion in China [J]. Mar Pollut Bull, 1999, 39:331-334.

[7] Ye S F(*F@i), Ji H H(& D), Cao L(E ), et al. Red tides in
the Yangtze River Estuary and adjacent sea areas: causes and
mitigation [J]. Mar Sci (# ¥ % %), 2004, 28(5):26-32. (in
Chinese)

[8] GuH F(Bi#§i%), Lan D Z(# % JK), Fang Q(J5 H), et al. Distribu-
tion and germination of Alexandrium sp. cysts in coastal areas of
Southeast China Sea [J]. Chin J Appl Ecol (/3% F 4 &2£4R), 2003,
14(7):1147-1150. (in Chinese)

[9] Deng G(XB3), Li Y G(ZF® ), Hu H J(Hi54Y), et al. Effects of
temperature, light and pH on photosynthesis, and of light-dark
cycle on growth rate and biomass of Scrippsiella trochoidea and
Alexandrium tamarense [J]. J Wuhan Bot Res (R I A ¥ W 7)),

2004, 22(2):129-135. (in Chinese)

[10] Yan T(HUX), Zhou M J(J& &1IT), Qian P Y(3%JC). Study on the
combined effects of temperature, salinity and irradiance on the
growth of dinoflagellate Alexandrium tamarense [J]. Acta
Oceanol Sin (FFE£238), 2002, 24(2):114~120. (in Chinese)

[11] Jang T JGTRA), Huang W J(E{52E), Wang Z H(E #IF%), et al.
Effects of water temperature, salinity and PH on growth and toxi-
city of Alexandrium tamarense (Lebour) balech (Dapeng Strain)
[J1. Chin J Appl Environ Biol (5% M 5 ¥F 85 4 #12£ 4R), 2000, 6
(2):151~154. (in Chinese)

[12] Zhang Y H(5K H #¥), Lian Y W(E ER). Effects of phosphorus on
the growth of the red tide organism Alexandrium tamarense [J].
Mar Environ Sci (B 81 2), 1999, 18(4):24-27. (in Chinese)

[13] Shi Y.J(F &%), Hu H H(H S 4), Ma R Y (%19 5), et al.
Nitrogen and phosphorus absorption and growth characteristics of
Alexandrium tamarense [J] . Chin J Appl Ecol (1% Fil 4 75 24R),
2003, 14(7):1143-1146. (in Chinese)

[14] Wang D Z, Hsiech D P H. Effects of nitrate and phosphate on
growth and C2 toxin productivity of Alexandrium tamarense CI101
in culture [J]. Mar Pollut Bull, 2002, 45:286-289.

[15] WangD Z, Hsieh DP H. Growth and toxin production in batch
cultures of a marine dinoflagellate Alexandrium tamarense
HK9301 isolated from the South China Sea ({J]. Harm Algae,
2005, 4:401-410.

[16] Deng F H, Lu Y H. Influence of environmental and nutritional
factors on growth, toxicity, and toxin profile of dinoflagellate
Alexandrium minutum [J]. Toxicon, 2000, 38:1491-1503.

[17] Wang C H, Hsieh D P H. Nutritional supplementation to increase
growth and paralytic shellfish toxin productivity by the marine
dinoflagellate Alexandrium tamarense [J]. Biochem Engin, 2002,
11:131-135.

[18] Kazuhiko I, Makoto Y, Yutaka O, et al. The growth and cyst
formation of a toxic dinoflagellate, Alexandrium tamarense, at
low water temperatures in northeastern Japan [J]. J Exp Mar Biol
Ecol, 2001, 26:17-29.

[19] LiuSD (X|4:48), Zhang JH GKEE) , XuDD (1T, et
al. Changes of biomass and total RNA content in Chlamydomonas
reinharduii after synchronized Culture [J]. Biotechnology (ZE#4%
K), 2003, 13(4):12~14. (in Chinese)

[20] SunJ (Fh%E ), Ning X R (‘F{#4). Marine phytoplankton
specific growth rate [J]. Adv in Earth Sci, 2005, 20(9):939-945,
(in Chinese)

[21] Tamiji Y, Kenji T. Growth and phosphate uptake kinetics of the
toxic dinoflagellate Alexandrium tamarense from Hiroshima Bay
in the Seto Inland Sea [J]. Japan Phycol Res, 1999, 47(1):27.

[22] Wang Z H(EHI), Qi Y Z(GF W #E), Li J R(ZHIZ), et al. Analy-
sis and evaluation trophic status in aquaculture areas of Daya Bay
[J]. Mar Environ Sci (¥ i 5 3% £l 2#), 2004, 23(2):25-28. (in
Chinese)


http://www.cqvip.com

