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ABSTRACT : Algal growth potential(AGP) assay using Heterosigma akashiwo was conducted in Pukman Bay. The
effects of nutrients and microorganisms on the growth of H. gkashiwo were specifically evaluated by the algal bioassay
method. The different types of growth response of H. akashiwo to the addition of nutrients ¢nd the co-incubation with
microorganisms were clearly observed. Before H. akashiwo red tide occurrence, the growth of H. akashiwo was
significantly stimulated by addition of nitrate of 50 uM with phosphate of 5 uM. The addition »f single phosphate had no
clear effect on the growth of H. akashiwo. And the co-incubation with microorganisms had no clear effect on the growth
of H. akashiwo. This result indicates that nitrate potentially limited the growth of H. akashiwo before red tide occurrence.
However, during a bloom of H. akashiwo, the growth was significantly stimulated by addition of either nitrate of 50 uM or
phosphate of 5 pM. The addition of trace metals and vitamin B2 had no clear effect on the grcwth of H. akashiwo in the
period. This result indicates that both nitrate and phosphate potentially limited the growth «f H. akashiwo during the
bloom. On the other hand, during the termination period of H. akashiwo bloom, the growth of H. akashiwo was slightly
stimulated by addition of phosphate and nitrate. But the growth of H. akashiwo was significantly enervated by the
co-incubation with microorganisms. This result indicates that microorganisms potentially limited the growth of H.
akashiwo in the period of bloom termination.
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Table 1. Nutrient combinations for enrichment culture

experiments
Code i Code .
Nutrient symbol Nutrient symbol
number number
1 Control 11 NOs -N(50)+PO* -P(5)
2 NO;™-N(10) 12 NH:-N(10)+POS-P(1)
3 NO3™-N(50) 13 NHy-N(G0)+POS -P(1)
4 NH,"-N(10) 14 NH.-NQ0)+PO>-P5)
5 NH4"-N(50) 15 NHy-N(G0)+PO-P(5)
6 PO -P(1) 16 Fe
7 0O ~P(5) 17 Mn
8  NO;-NU10)+PO&-P(1) 18 EDTA
9  NO; -NGEO)+POS-P(1) 19 Fe+Mn+EDTA
10 NO3 -NUIO)+POS-PG) 20 Br

* Numerals in parenthesis concentration(uM).

Table 2. Nutrient concentrations for enrichment culture

experiments
Substance  Nutrient symbol Final concentration
NaHyPO,H0 PO;” -P(1) 1.00M
PO, P(5) 5.0uM
NaNO3 NO; -N(10) 10.0uM
NOs; -N(50) 50.0uM
NH,Cl1 NH,-N(10) 10.0uM
NH; -N(50) 50.0uM
FeCls+6H20 Fe 0.2uM
Naz;—-EDTA Mn 0.2uM
MnClz4H,0 EDTA 0.2uM
Vitamin B12 B2 0.1¢8/0
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Table 3. The analysis results of sea water in Pukman in 2001

water 3-
Date Sal. pH DO DIN POy =P COD
Tem.
() (%0) (mg/l) (ug—at N/L)  (us—at P/L) (mg/L)
4 Apr. 13.7 33.55 8.25 7.21 3.24 0.41 2.44
28 May 18.2 33.48 8.23 8.24 6.98 0.34 4.68
5 Jun. 19.2 33.92 8.11 6.01 7.34 0.21 3.95
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Fig. 2. Diel increasing rates of H. akashiwo by algal potential assay under various

nutrient addition. Increasing rate exceeding the control is shown by black bar. A,
B: 4th Apr, C, D: 28th May, E, F: 5th Jun. Samples of A, C, E are filtered
through 0.2¢m millipore filter and samples of B, D, F are filtered through 0.8um

millipore filter.

&

s
N
—

=2 066div./day®E YERG
FALSIAIRE H. dkashiwo?] Z7T
A 24 veyith 1sE
G502 ez

ANHY. = AzRy de)

B o

Froe2

Nt o ©

oo 2 om

= lo
2

ﬁn&

Aol M 25
A g,
2+ ¥EY YHE dzTe dREHEL 9

iz F-ASE 040div/dayE Vel s, o]

%

A A7t e AT
AR AEE HolX]
H. akashiwo®)
A B8 gze

Aat7] AR} 1364

g Wsle dYEd WS &

o & 0.34div./day 2 Az27}F %
HZ7} FA% A7) Bl 1238
WA Vel thFig. 2E). H7bo) e AEAE9
Z7V7F M e ouj e AxuA dy HzEA Ao A4
ol FAsA Aabdl S0uMI Akl suMe] E3Hi7LEE
ujkel oA 046div./day 2 714 £ & Jehfigich zgu
A asle Aol Axtel FdsA Ehyich
Vitamin Bi29} Fe= HhAl cde] Aot o] wjokstAl H
akashivos A& EXAANAT. FEEZ Holl w& 27547
FAEe] Frte HzdAd A7 Az Aol Ao vl
i o = A R 7R =

H. dkashiwod Hz7}

49
27 NFHE

1

4
DR
[e]

o

Azt
HE
A3
s

5}

o

A

A

Zs} }_tﬂ—

=

_84_



Heterosigma akashiwo{Raphidophyceae)
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