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Toshifumi Yamatogi', Masao Sakaguti', Mitsunori Iwataki2 and Kazumi Matsuoka?: Seasonal occurrence and growth characteristics of a harmful
dinoflagellate Cochlodinium polykrikoides in Usuka Bay, west Japan . Jpn. J. Phycol. (Sérui) 53: 229- 235, Nov. 10, 2005

An unarmored dinoflagellate Cochlodinium polykrikoides Margalef is one of the most harmful red tide organisms causing mass mortality of
cultured fish in western Japanese and southern Korean coastal waters. To understand an initial growth of this species, it is important to clarify the
seasonal occurrence even in low temperature periods. Seasonal occurrence of C. polykrikoides was observed from February 2004 to March 2005
in Usuka Bay, west Japan. The highest cell density was observed in September, and the water temperature and salinity were about 25°C and 33.5
psu, respectively. From April 2004 to March 2005, the motile cells of C. polykrikoides were observed at the temperature range of 12.3-27.6°C and
salinity range of 32.52-34.40 psu. The growth response of C. polykrikoides isolated from Usuka Bay in 2003 was examined on two strains in 54
different culture conditions of temperature (10-30°C) and salinity (16-36 psu) under an illumination of 80pmol m s*! with a photoperiod of 14
h light and 10 h dark cycle. C. polykrikoides grew well at the temperature range of 17.5-30°C and salinity range of 16-36 psu. The highest growth
rate was obtained in the combination of 27 .5°C and 28-32 psu with maximum growth rates (um) of 0.60-0.64 day™'. These results explain that C.
polykrikoides forms red tides during warm seasons in high salinity condition and the motile populations have a potential ability of overwintering
in Usuka Bay.

Key index words: Cochlodinium polykrikoides, dinoflagellate, red tide, growth rate, seasonal occurrence, cell density
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Fig. 1. Location of the sampling stations in Usuka Bay, west Kyushu, Japan.
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Fig. 2. Seasonal changes of water temperature (A), salinity (B) and cell densities of Cochlodinium polykrikoides (C) in the mean
of 5 stations (Stn. 1-5) in Usuka Bay from March 2004 to March 2005.

BREFENERAA L KIES R RO EL LIERT 300 %
HONNIT B ENRETH D, EROEFEFRRICEL T,
INE CTHEKHRORE TOME (UKD 2005, & - A5
2005) EHRERS X b OFEEL (Kim et al 2002, A - A&
2004) OFREMMBFEH SN TV B2, BR TIIFEERN &
b Thiewn, iz, KEOEERMEIZOWTIE, BFlO#R
E£n8HhB5 (kD 1994, F 2001, WWAKS 2003, 2005, Kim
et al. 2004), LU, FREIFEDETEFEITEERED D BE S

NIHHRIZ X > TERBHVED (Watanabe et al. 1982,
LA - A 1997) O T, JRRTEO EBAHEEREIIER Z &
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HEEUE Karenia mikimotoi B X O BRI D HIRMNEIE CHE
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B 2003, & - A 2005) 7=, AEHBRLEHT T2 b
VEBMOMBEBREEETAILENH D, FFETIE, %S
NHAZE (9— 12 A) ICESEAEREBNREL, BEKSE

Table 1. Cell density of C. polykrikoides, water temperature and salinity at Station 5 in Usuka Bay on February 2004 and March 2005.

D Depth Cell density Water temperature Salinity

ate (m) (cells L) ©C) (psu)
Feb. 2004 0.5 8 12.8 34.80
2 10 12.8 34.80

5 2 12.9 34.80

Mar. 2005 0.5 0.1 12.4 34.00
2 0.2 12.3 34.00

5 0 12.3 34.00
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Fig. 3. Relationships among abundance of C. polykrikoides, water temperature and salinity in Usuka Bay from February

2004 to March in 2005.
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Fig. 4. Changes of cell densities of diatoms in the mean of 5 stations (Stn. 1-5) in Usuka Bay from July to December in 2004.
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Fig. 5. Changes of cell densities of C. polykrikoides (A) and Karenia mikimotoi (B) in the mean of 5 stations

(Stn. 1-5) in Usuka Bay from July to October in 2004.
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Fig. 6. Final cell yield of two strains of C. polvkrikoides at different temperature and salinity combinations. Vertical bars indicated standard deviations.
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Fig. 7. Growth rate of two strains of C. polykrikoides at different temperature and salinity combinations. Vertical bars indicated standard deviations.
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