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Effects of temperature, salinity and light intensity on the growth of a harm-
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Abstract An unarmored dinoflagellate Cochlodinium polykrikoides is one of the most harmful red
tide organisms causing mass mortality of cultured fish in western Japanese and southern Korean
coastal waters. The growth response of C. polykrikoides was examined on four strains in 54
different combinations of temperature (10-30°C) and salinity(16-36) under an illumination of 80
umol m~2 s~! with a photoperiod of 14 h light and 10 h dark cycle. C. polykrikoides grew well at
a temperature range of 15-30°C, and a salinity range of 16-36. The highest growth rate was
obtained with the combination of 27.5°C and 28-32 with maximum growth rates () of 0.57-0.61
day~!. The effect of light intensity on the growth of C. polykrikoides was studied at seven levels
ranging from 10 to 140 pumol m~2s~! with 14 h: 10 h light: dark photo cycle at 25°C. C. polykrikoi-
des grew well at an irradiance of 20 zmol m~2s~! or more, but the growth was saturated at 120
umol m~2s~ L. The half-saturation constant for growth of light intensity (Xs), #.» and the threshold
value (/y) were 29.2 umol m~2s~!, 0.54 day~! and 4.5 umol m~2s™!, respectively. These results
explain the tendency that C. polykrikoides forms red tides during warm seasons in high salinity
water.
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Fig. 1. Final cell yield of the four strains of C. polykrikoides at various temperature and salinity combinations.
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Fig. 2. Growth rate of the four strains of C. polykrikoides at various temperature and salinity combinations.
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Fig. 3. Final cell yield of the four strains of C. polykrikoides at various light intensities.
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Table 1.
various noxious red tide flagellates.

o

6248 %15 (2005)

Summary of reported maximum growth rates (u,), optimum temperature and salinity in batch culture on

Optimum conditions

Species U (day ™) Reference
Temperature (°C) Salinity (psu)

Chattonella antiqua 0.67 25 25 *1
Chattonella marina 0.56 25 20 *1
Heterosigma akashiwo 0.64 15~25 25 *2
Karenia mikimotoi 0.73 25 25 *3
Heterocapsa circularisquama 0.90 30 30 *4
Cochlodinium polykrikoides 0.57~0.61 27.5 28~32 This study

*1: Yamaguchi et al. (1991), ¥2: Watanabe et al. (1982), *3: Yamaguchi & Honjo (1989), *4: Yamaguchi et al. (1997)
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Tig. 4. Growth rate of the four strains of C. polykrikoides as a function of light intensity.

LD 7kiR I3 16.7~29.0°C, 53 32.26~36.15,
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Fig. 5. Growth rate of C. polykrikoides averaged for
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Table 2. Summary of reported maximum growth
rates (u,) and light intensities for growth saturation in
batch cultures of various noxious red tide flagellates.

Hm Sturation

Species (day~") (zmol m~?s-!) Reference
Chattonella antiqua 0.92 110 *]
Chattonella marina 0.96 110 *1
Heterosigma akashiwo 0.65 118 *2
Karenia mikimotoi 0.82 110 *3
Cochlodinium polykrikoides  0.54 120 This study

*1: Yamaguchi et al. (1991), *2: Watanabe et al. (1982),
*3: Yamaguchi & Honjo (1989)
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