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Abstract - Effects of water temperature, salinity and irradiance on the growth of toxic
dinoflagellate Alexandrium catenella (AICt-01) were investigated, which was isolated from Jinhae
Bay, Korea. The maximum growth of A. cafenella strain was obtained at 150 pE m~2 s71. The
ranges of temperature and salinity for the growth of the strain were 15~ 25°C and 20~ 34 PSU.
The maximum growth rate of A. catenella determined was 0.45 d-1 at 20°C, 30 PSU and 150 uE
m~2 s~ 1. We also examined the Se and Fe effects on the toxic dinoflagellate A. catenella in optimal
growth conditions. As Fe concentration of medium increased from 0 to 11.7 uM, growth rate of A.
catenella increased and the maximum growth rate(k=0.48 d-!) was obtained at 11.7 uM of Fe
conc. Growth of A. catenella were stimulated at>1nM of Se,
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1. Alexandrium catenella (A1Ct-01) wiek=A

A. catenella (AICt-01)2 19973 44 A wtol|A] £
g Zlo]m stock culture= {/2-Si wjX] (Table 1, Guillard
and Ryther 1962)5 A}R&-3}ed 20°C, 30 PSU, 18|32 100
(120 uE m=2 571, 12: 12 LD cycle &7 A vl ofs}eiv}.
ojmj Atg-8 #4& WA GF/C(Whatman)2 o33 &
0.45um 2} o 3}x] (whateman celluose nitrate) 2 o] 3}3}

Table 1. The medium composition of f/2-Si

Additiv Concentration (uUM)
NaNQO; 880.00
NaH,PO4 41.70
ZnS04 - TH,O 0.08
MnClg . 4H20 0.90
Na,MoO, - 2H,0 0.03
CoCl, - 6H,O 0.05
CuSOq4 - 5H,O 0.04
FeCl; - 6H,O 11.70
Na-EDTA - 2H,;0 11.70
Cyanocobalamin -
Biotin -
Thiamine HCI -

o RAEE AAST DFste A3 H5FA7)
FAlet7] skl 9duiet

(exponential growth phase)&

Al Fshae

2. Alexandrium catenella (A1Ct-01) & 37
=7 A%

A. catenella®) FA 37 AL A7) 93t #F
X 50, 100, 150, 200, 250 uE m=2 s~!, 3% 15, 20, 25, 30,
34PSU, % 10, 15, 20, 25, 30°C =& Fwjste] A
catenella’d A& FAFEIG o) Wl cke Y4 2417 HzE
o]-8-3}9] 2w 50 mL tubeol] vl 0mLE Y 7]
=% 400+50cells mL'2 A Z3le] AFsPe =8
ARe 77k 30 st Asigt

3. Alexandrium catenella (A1Ct-01) 2#)-&3}
A Ay
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cycleo| A A3 HAYPE $Isqic. AT 7]
7FEol A#u] o] APE wiR|oA] A2t A. catenella:
Al &) -2 (H,SeOs; Aldrich lot number 128.97)2] 1075,
1074, 1073, 1072, 107 ' uM 2] t}of3t e X0l A A. carenella
ARE ZARIIS. BARE 94 7izbEt Hel 29
A AN A A catenella® 1.17, 5.85, 117, 58.5
uMEZ a8 2A A A. catenella A& ZAVsHE

4, A E4%} in vivo chl. a 3 Feke] A4 BA
a3 ARE &F

B A3 AFL3 A catenella®] M EZ=2} in vivo chl.
a %] FAE I BASIA. Invivo chl. a 33}
272 Fluorometer (Turner designs: Model 10AU)2 &
Atz A EZLE 0.5% glutaraldehyde £} o 2 743}
Al82 33%+3u|A (Carl Zeiss: Axioplan, Germany)s}el]
4] Sedgwick-Rafter ChamberE- ©]-8-3}e] A 43toic).
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Designs model 10AU)E o8-8} In vivo chl. a 3 LS
TFate] Aoz A3, W 2¢nta ) (light
period) ]2} & 3~4A17F A3 F AA) g AAE
oh&-Ale)) 93] A 8l9 T} (Guillard 1979).
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Fi=4A A7+ 39] 333k
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Fig. 1. Relationship between cell number (cells mL™!) and In vivo
chl. a fluorescence of A. catenella (AlCt-01).
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B Ao ALRIE AL catenella (AIC-0)A) 252 In
vivo chl. a B 3e] AAE 37 ¥H3uUT (Fig. 1) 3]
AALE oo} 2t

Y=33.82 X+54.97
Y =A. catenella A 3£
X=In vivo chl. a 3 3

2. 24 373 =3 23

A. catenella 278 20°C, 30PSUA] 57}X] Z= Tl
271 (50, 100, 150, 200, 250 uE m=2 s~Hol|A] BEA3}9] o}
(Fig. 2a). A. catenella A2 RE B xoA] 10~1297)
3 L BFUot. S0uE m2 sl A] 150 uE m2 s~
7R = she7)} Z7}Ebe)| walk A catenella A= 2=
7¥etg ot 150uE m 257! o] AF A=A A. catenella
AR A HFAHE AE FFE3FA (Fig. 2b).
A. catenella A7 &2 150uEm=2s! 9 wf 045d7'2 7}
Z =7 vepde} (Fig. 2b). 88 Chung and Hodgkiss
(1993)0] B T8k BTAF A catenella’ 68 uE m2 s™'oj]

A oV w2 e VRS 22 Sy vhjAle

E& dod)= & F A tamarense= 150~200 uE m™2

sTlol A H 39 AAEL Vel T (Anderson et al.
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Fig. 2. Growth of A. carenella (A1Ct-01) determined by in vivo chl.
a fluorescence at various irradiance (a), and the exponential
growth rate (b) in 20°C, 30 PSU, 12: 12 LD cycle.

1984), B-=Muctoll A 283 A. ramarense= 230 pE

m? sl 041 day ¥ AREES T B9
t} (Parkhill and Cembella 1999).

30PSU, 150 uE m™2 571, 12: 12 LD cyclez7 oA} wljek
gt A. catenella’= 15~25°CollA AA-E vege) 7}
22 10°CAAME 2438 AAT FHavt vept A
Aol 23 249E & & UKL 30°CoAME 697}
A efzhe] ARE B FAA 1 T2 FHEY
MAFo) ZFAasted 10°CE 30°C 22 A. catenella 7}
A A B 27oz 243ty S AA3)
oo} (Fig. 3a). 9l<=A A7) 7} (exponential growth phase) %
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(a) In vivo chl. a fluorescence
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Fig. 3. Growth of A. catenella (AICt-01) determined by in vivo chl.
a fluorescence at various temperature (a), and the expo-
nential growth rate (b) in 30 PSU, 150 pE m~2 7!, 12: 12
LD cycle.

g} 20°Coll M 7} =2 AAFg k=044 d™! B9l =1 (Fig.
3b), Chung and Hodgkiss (1993)e] B.313} A. catenella®
$-2el 22 20°ColM Hu RS Jehfglet =3
Siu et al. (1997)7} B 218 A. catenella W) 3= 20~25
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0.29d )& yepfe] & Aol FAME g hehigl
o}

20°C, 150 uE m™2 7', 12:12 LD cycled| A ztz o2&
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catenella A& a8t Aaf 30PSU 98 274 A
714 =2 AAE 039d'e Tasldoh (Fig. 4). 15, 20,
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Fig. 4. Growth of A. catenella (AlCt-01) determined by in vivo chl.
a fluorescence at various salinity (a), and the exponential
growth rate (b) in 20°C, 150uE m=2s7}, 12: 12 LD cycle.

715l ulel A. catenella A& % Z7}1sle o) 34PSU
A AAgol 748l (Fig. 4b). A. catenella’= 25
PSUZMA = o] Z713tel ue) Ades= 2rlstde
 30PSU o] 2] oM AAge] dAs At 7
43}t Siu er al. (1997)el) 2]8F Hong Kong A. catenel-
lax A o] 30~35PSUR R uEe] §A3 A
& vEPA

2 A7 wpA AEF A carenella’s A A
9, 108 F2 Z¥IL oldf] £ 20°C A=A,
2o W& HA A 2] dAT YAFTE HAF
T (F 5 1999). & AFe| vpu|A HAE5F A catenella’=
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(a) In vivo chl. a fluorescence
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Fig. 5. Growth of A. catenella (AICt-01) determined by in vivo chl.

a fluorescence at various Fe concentration (a), and the
exponential growth rate (b) in 20°C, 30 PSU, 150 uE m2
s7L, 12: 12 LD cycle.
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Fig. 6. Growth of A. catenella (AICt-01) determined by in vivo chl.
a fluorescence at various Se concentration (a), and the
exponential growth rate (b) in 20°C, 30 PSU, 150 uE m~2s™1,
12:12 LD cycle.
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g 2 AFeAE 58.5uMel| A o] A= ulx] (0 uM)
Hot A catenella A7-g <) 74t 7ol 58.5uM o)A}
o) FEeME= el 3 Zoz qadn. A=

A 2 F=A17uMRE ) 2o A catenella A

e ASANE A& B 4 ok

ohekgt A#HYL (1075~0.1 uM HySe0s) =6l A,
catenella 237H& B 102uM AL S=71x]= A
-8 7 2718 42 A catenella 3AE5 =7}



152 Hae-Ok Lee, Nawoon Lee, Toshiya Katano and Myung-Soo Han

et 0.1 uMel| A= AAre] E3sld AT 1= w2
g€ ERl ST (k=045 d°!, Fig. 6b). ¥ A
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