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Effect of Salinity and Micronutrients on the Growth Rate of
Bloom from Heterosigma akashiwo (Raphidophyceae)
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Ansan 426-744, Korea
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Abstract - In order to understand the Heferosigma akashiwo (Raphidophyceae) bloom, we investi-
gated the cell division pattern of its strains under various physicochemical conditions from three
different origin. Among the three tested strains, HYM0O6HA and NFHTS-AK-1, are belong to
South Korea and CCMP452 strain was from USA. Interestingly among three strains, HYMO06HA
was established from the cyst in Korea. Our study results showed that these three strains were
indistinguishable under various salinity and iron (Fe) conditions. All strains were survived at 10
to 40 psu and the growth patterns under different iron (Fe) concentrations were observed to be
similar. The growth patterns under different N:P ratios and selenium (Se) concentrations led to
classification of strains into Korean and USA strain. Briefly these results indicated that the
growth pattern from different strains of H. akashiwo could be dominant using their salinity toler-
ance. Furthermore nutritional enhancer seemed to be different based on geographical origin.

Key words : HABs (Harmful Algal Blooms), Heterosigma akashiwo, physicochemical factors,
nutritional enhancer, growth rate
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* Corresponding author: Myung-Soo Han, Tel. 02-2220-0956,
Fax. 02-2296-1741, E-mail. hanms@hanyang.ac kr

et al. 2002; Handy et al. 2005). £3] Heterosigma akashiwo
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=2 9E ob7|A17]2 ok (Kim er al. 1990; Kim
2006). H. akashiwo A A =03k 9l w2 2y
3 FREA 0] ololnl, B3] whE RIS wE
Yol oty W46 sle) 1t T @ 4 oo
(Bearon et al. 2006).
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2002). 4~&-2] A H. akashiwo®] A3} FH LA} o}
of ke o, ARl LA W3t kI 71EE I
o] ¢l5} (Tomas 1980; Imai and Itakura 1999). =3 dx
Selolale dhae] wsel Fyat Qo Aoloi )
Ut oJgFo] glow, 53] Aie} Qi3 22 oJFgel «
Qle] F7|= 3oz delA 9)v}(Watanabe and Nakamu-
ra 1984a). Ak o 2 mFdi= MEZSFIES] F T
A3} AJE-2F (Brand et al. 1983; Martin and Fitzwater 1988;
Van Leeuwen et al. 1997), 18] 31 Al EZ3E dda]o)
%2293 Qa2 d#j#x 9Jv} (Hutchins and Bruland 1998;
Hutchins et al. 1998; Zhang 2000). 1. ol A A (Fe)Z} A
ZE (Se) fral =27 oA FviAlz dHA lel=
B33} 37 (Doblin et al. 2000; Bruland et al. 2001; Maldo-
nado et al. 2002), H. akashiwoZ Ao 2= AT o]z
w7k A9l ek 58 eivke Qe AURe] EAske
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(Fig. 1). 18]22 uv]=2] CCMP 452%= Provasoli-Guillard
SHAE (CCMP)ol| A Bof Hb2 w2 AqAlH Ao
A 2%l e ekFolot (Table 1). DNA 97149 A2
PCRE ©]£-3}2918S rDNA, ITS, 5.8S tDNAE tjAlo =
Al A8}l T} (Ki et al. 2004).

TE wjekEE QR 30psud] 2 oIz AF IS5
£ AHE-3hed F/2-SiFree v 2]l A v oF3lsiet. mi ok &=
L20+1°C, ®§9t F7]= 12:12h, Fx== < 80 umol

Table 1. List of strains examined and isolation locality

Strain Isolation locality

CCMP452 Long Island Sound, CT, USA
HYMO6HA Masan Bay, southern coastal area, Korea
NFHTS-AK-1 Busan Bay, southern eastern area, Korea

128°43'00"E

Fig. 1. HYMOG6HA isolation station at Masan Bay, Korea.
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AY704166 C. ovata (Hong kong)
D-51 C. marina (Korea)
AY704165 C. marina (Hong kong)

100|AF137074 C. marina (Japan)

D-53 C. marina (Korea)
AF136761 C. antiqua (Japan)

[AF153196 C. subsalsa (USA)

98 100 AF409126 C. subsalsa (?)

[HYMOGHA H. akashiwo (Korea)*|
[CCMP413 H. akashiwo (USA)* |

FNFHTS-AK-I H. akashiwo (Korea)* |

’OO‘NIEszga H. akashiwo (Japan)
UBC-B H. akashiwo (Canada)

AF409125 V. virescens (?)

|AF1 12991 F. japonica (?)

S
0.1

100 'AF152603 F. japonica (Japan)

Fig. 2. Phylogenetic tree with partial 18s rDNA, ITS, 5.8 rDNA sequence (*; It means the strains which used in this study).
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Fig. 3. The maximum growth rate of H. akashiwo in the different
gradient of salinity. A: NFHTS-AK-1, B: HYMO6HA and
C: CCMP452. Each value represents the S.D. of the mean
for three times.

d& & U (Fig. 3).

2. N:P ratiod] w2 ] AAE

NFHTS-AK-12 1 (N=12uM)el|A 5(N=60 uM)2 =
7hetAbukal He A4E (1.20 division d )& vepi 1,
HYMO6HA 9 A] 5uMeilA] & 4335 (1.52 division d ")
o] utelyttl. CCMP452: 30 uMol|A] Ho A& (0.64
division d™)& veh o} 2 =9 Z xjo]3 Mo
A ekolch B AE Edle] ZF] vwloFF+= N:Pratio5
A = ARs= wby n)= uﬂovg] AL AAA 3} 9l
Abedel] & of3FS Wz] okl 7 o = vElyft} (Fig. 4).
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Fig. 4. The maximum growth rate of H. akashiwo in the different
gradient of N:P ratios. A: NFHTS-AK-1, B: HYMO6HA and
C: CCMP452. Each value represents the S.D. of the mean
for three times.
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Fig. 5. The maximum growth rate of H. akashiwo in the different
gradient of Fe (Iron). A: NFHTS-AK-1, B: HYMO6HA and
C: CCMP452. Each value represents the S.D. of the mean
for three times.
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Fig. 6. The maximum growth rate of H. akashiwo in the different
gradient of Se (selenium). A: NFHTS-AK-1, B: HYMO6HA
and C: CCMP452. Each value represents the S.D. of the
mean for three times.
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Haddad 1981). & =
H. akashiwo®] A7} B4
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et al. 2010), BFH o) 5psucl A& o 5o 749 o B2 AL
3l o2 W33}l (Martinez et al. 2010). 131}
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(Yamochi 1983, 1987; Taylor and Haigh 1993). Li et al.
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of wE AAEe WA A, He] A|gagloz A4
3t el B AFoAME 1.2MoA B} 12Me|A] A
gl AN FIALAN )T NFHTS-AK-
3} CCMP452+= w|5=3F Aag Aeke Boloy, FHE
Zell A He] gt S i okF HYMOGHA: o2 A&
Zdeke Boloh 370 vk 2T AHe] s=7) 0.12M
2 AAES Uehd A& Hol H.
akashlw07]- Ho] BEX =52 M3 Aoz ol
Weys AREaEe] Aol T Ubw Lol
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