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Relationships between Cell Bio-volume and Growth Rate of
Dominant Red Tide Organisms in the Coastal Water

Seung Ho Baek* and Hae Mi Joo

South Sea Environment Research Department, Korea Ocean Research and Devel opment Institute

Abstract — To understand growth characteristics of eight dominant red tide species(Prorocentrum
minimum, Heterocapsa triquetra, Scrippsiella trochoidea, Akashiwo sanguinea, Chattonella marina,
Heterosigma akashiwo, Amphidinium carterae and Rhodomonas salina) in the K orean coastal water,
the growth rates were examined in relation with the impacts of water temperature and bio-volume.
Of these, P. minimum, C. marina, H. akashiwo, A. carterae and R. salina wer e eurythermal species
with relatively high growth ratesin a borad ranges(15 to 25°C) of water temperature. On the other
hand, the growth rate of H. triquetra, S. trochoidea and A. sanguinea were high in relatively mid
temper ature (optimum: 25°C) condition. In particular, H. triquetra was well adapted in low tem-
perature of 5to 15°C, implying that the species can survive and grows even at very low tempera-
ture. Based on results of our experiment, the growth characterestics of five eurythermal species and
three mid temperatur e species may have dominated in Korean coastal water during summer season
and fall season, respectively. Contrastively, the growth characteristics of H. triquetra make a con-
sistently dominant during the cold winter season. In addition, the growth rates of large bio- volume
species were lower than those of small bio-volume species, indicates that growth of single cells of

sever al flagellates might be depended on the cells sizes.
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Table 1. Geometric shapes and equations for the calculation of bio-

volume
Species Simulated shape Vilume (V) model
Sphere Cross section
- T3
Prorocentrum minimum ‘_a_u V= 3 a
Cone+half Cross section
ripsiella trochoidea sphere transpical section
kashiwo sanguinea V=£ .a-b?
Heterosigma akashiwo i - 4
Amphidinium carterae :
Rhodomonas salina 4
Heterocapsa triquetra
Prol ate sphermd
Cross sectiol
Chattonella marina L] a a  y=L.5.12
| S 6
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Fig. 1. Changes in the growth curves of eight red tide oraganisms at a salinity of 30 under a 12L : 12D (light : dark) cycle and 60 umol m-2s°1
for a 2-days interval under different temperature conditions. (a) Prorocentrum minimum, (b) Heterocapsa triquetra, (c) Scripsiella
trochiodea, (d) Akashiwo sanguinea, (€) Chattonella marina, (f) Heterosigma akashiwo, (g) Amphidinium carterae, (h) Rhodomonas

salina.
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Coats 1993; Botes et al. 2000; Wu et al. 2000; 71 2005). ©] AS AxE A= oz HIE g} (Robichaux et
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Fig. 3. Bio volume of single cells of several flagellate taxa dominant
in the Korean coastal water.The eauations of bio volume was
proposed by Sun and Liu (2003).
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Table 2. Variation of yield Chl.a concentration for each species in
different temperature condition of culture final day (Chl.a
unit: ug L)

Temperature
5°C 10°C 15°C 20°C  25°C
Prorocentrumminimum 158 544 86.34 198.26 206.26
Heterocapsa triquetra  10.50 27.36 123.91 230.24 13.99
Scripsiella trochoidea 000 179 2576 13830 60.36
Akashiwo sanguinea 000 215 7395 99.13 50.36
Chattonella marina 000 137 1574 36135 810.63
Heterosigma akashiwo ~ 0.00 11.03 402.12 663.54 997.70
Amphidinium carterae 0.17 0.38 4277 27021 571.60
Rhodomonas salina 053 454 6096 22944 27741

Species

Zuete] Axmalz]e] A 2 YA =
3 Watanabe and Nakamura(1984) 2! Yan et al. (2002)%
o] Hug HApews] (15~20°0) 9% Skl A
FHozm B o] A EAL 6~7Y (u]_}\]-u]— H44
2 20~25°C)e] Anl7|zt Bt 75l os §A iT
B R o Fel w0 Wik @_owr 1]
A9 el T Axoh BARE Ashs
P Fo] gl Aoz s} (o]e} 3 2007).

A. carterae?} R salinax= 77t —0.5~0.56d1¢} —0.2~
063d19] & WIS HYlor], F F BF 20°C |
o] pezRlolA wlmA wheA Qakshe How ek
Yo} (Figs. 1g, 1h and 2). A. carterae} R. salina= # 4
& 27604 44E 9 Chlasmrt 743 ek, e
o] 7842 Chlase®at ol 444w A o
ehuteh (Table 2). A carteraei= A14) 7kA]2] dghs) <o
Bxsle= oz odulx glvh(Klut et al. 1984; Licea et
al. 2004). s}A %k S-elibele B Eatel A 7152
A9 gt Fe mesid A9y elFos
HA glovt, deteie] sl gl @37t Ael
=2 qokoh(F 5 1999). R salina® w7k =
AARes $Estm 9o 428 Y& gx
At 7k glel A77} MIER Aol & Fe oA

Z% (Cryptophyceag) 2 4] gejs el M= &3 3l &
3 (North Seg)ol| A= EAoll didAst oo 2 w9 =
o] s} HpeM = g deid e (2
2005). $-elcteell A obd o] Fofl Hhaha] we AT
o] Fo] =] x| okgkX| k(7] 2005), Hammer et al. (2002)2]
AFATe) w2 R salina: 5°ColM= AR 9
o1} 10~15°Coll A= e A4S, 20°Col| A H A Q)
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Fig. 4. Relationships between growth rate and bio-volume in the
laboratory experiments. Pm: Prorocentrum minimum, Ht:
Heterocapsa triquetra, &: Scripsiella trochiodea, As. Aka-
shiwo sanguinea, Cm: Chattonella marina, Ha: Heterosigma
akashiwo, Ac: Amphidinium carterae and Rs: Rhodomonas
salina.

Alg fAFFEe] ME AAE& B, A sanguinea 22606
+1937umie 2 e} HFEel BlE 9453 Feon, S
trochoidea (2186 +262 um?3), C. marina (1762 + 376 um?d),
P. minimum (7014104 um3), H. akashiwo (319+ 101 um3),
H. triquetra (2794 144 um3), A. carterae(218+ 17 umd), R.
salina (51+10umd) <o 2 yelygtt (Fig. 3). 74 A=
A A o] ZHW A sanguinea:= T HAE A A o] ZW S
trochoidear ©} ¢ 10w), 7}&F 2kekdl R salinak o= ok
300 w2 AZALE M AP 8FS ke
2 AZAAY A& B4 =2 AHE A3 Az
Al =k e gAEel wolA: ARL B T
% S13ieH(Fig. 4). &2l H. akashiwos} ke 4]z Abe]
Z7} 2k 77 A BEHIES] 245 (H. triquetra) X
o AAgel 23 wE Zoz vehdeh 2 R7hEo)
At M| 242 (H. akashiwo< C. marina< A. sanguinea) o]
=1 AA-g (H. akashiwo>C. marina> A. sanguinea) o]
e A BE T 5 Yk £ LS F4FFe
AZAAD} g WAL FAED G4 A
#HAE 4 v (M =ZAA: R salina< H. triquetra
< P. minimum< S. trochoidea, A #&: R. salina>H. tri-
quetra>P. minimum> S trochoidea). A3} o= A7}
wodste] RS FAe Axel AR AR o
FAd o] elar(Rivkin 1989), Afol =7} 231 & 3AlS=
e Fol ne} wheE 24¢ s Zow vehget §

o 2
bor
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v, H. triquetras 25 52 2704 AAo] T
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97pp.
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=4, ks, AN, 247, R, 2010. = Fal oA
223 3 AW wxF Chattonella ovata Yvatea et Chi-
herao] -2, 4% 2 ol YAEA. F5a) ket
3] T}, 15:140-147.

A8, &3, AN, £471. 2006, 7Pk Al B2l
4 AR m2F Chattonella marina(Subrahmanyn) Hara
et Chihara(Raphidophyceag)e] Al Aol m|X]= 2, A&
W glo] o3k shar4=Akw}s)3] 2], 39:487-494.
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3] 37, °F8HA]. 2010. 20084 3=+ & gloll
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