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Effect of Temperature on the Growth and Survival of
Sargassum ringgoldianum and S. thunbergii
in Laboratory Culture
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Abstract: Effects of temperature on the growth and survivorship of germlings and main branches in Sargassum
ringgoldianum and S. thunbergii were examined under laboratory culture conditions. The optimal temperatures
for growth in germlings and main branches were 20-26°C and 20-23°C in S. ringgoldianum, 23-26°C and 17-
23°C in S. thunbergii, respectively. The upper critical temperatures in germlings and main branches were 32°C
and 31°C in S. ringgoldianum, 34°C and 31°C in S. thunbergii, respectively. These results suggest different
growth responses to temperature between germling and adult (main branches) stages exist in these two species.
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Fig. 1 Growth of germlings in Sargassum ringgoldianum
after 21 days culture under different temperature and
irradiance conditions. A: Daily growth rate of leaf area,
B: Maximum length of rhizoid. Data are expressed as
mean value * standard deviations (n = 20). Symbols of
irradiance are given in Fig. 1A.
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Fig. 2 Germlings of Sargassum spp. cultured for 21 days. A:
S.ringgoldianum (23°C, 80 x mol/m?/s), B: S.
thunbergii (23°C, 160 1 mol/m’/s) . Scale bars = Imm.
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Fig. 3 Growth of germlings in Sargassum thunbergii after
21 days culture under different temperature and
irradiance conditions. A: Daily growth rate of leaf area,
B: Maximum length of rhizoid. Data are expressed as
mean value = standard deviations (n = 20). Symbols of
irradiance are given in Fig. 3A.
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Fig.4 Growth rate of main branches in Sargassum
ringgoldianum after 30 days culture under different
temperature conditions. Data are expressed as mean
value = standard deviations (n=10).
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Fig.5 Growth rate of main branches in Sargassum
thunbergii after 30 days culture under different
temperature conditions. Data are expressed as mean
value = standard deviations (n=10).
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Fig. 6 Survival rates of germlings (A) and main branches
(B) in Sargassum ringgoldianum after 4 and 10 days
exposures under different temperature conditions. Data
are expressed as mean value = standard deviations (six
replicates) .
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Fig. 7 Survival rates of germlings (A) and main branches
(B) in Sargassum thunbergii after 4 and 10 days
exposures under different temperature conditions. Data
are expressed as mean value = standard deviations (six
replicates) .
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Table 1 Comparison of optimal temperature for germling growth of Sargassum and Myagropsis species

Optimal

Species Collection site temperature (C) Reference

S. confusum Niigata Pref. 25 Baba (2007)

S. filicinum Hiroshima Pref. 20,25 Yoshida et al. (1999)

S. fusiforme Chiba Pref. 25,30 Baba (2007)

S. hemiphyllum Niigata Pref. 25,30 Baba (2007)

S. horneri Not stated 18, 21, 24,27 Matsui and Ohgai (1981)
Hiroshima Pref. 20,25 Yoshida et al. (1999)
Niigata Pref. 25 Baba (2007)
Kyungbuk, South Korea 25 Choi et al . (2008)

S. macrocarpum Hiroshima Pref. 25,30 Yoshida et al. (1997)
Yamaguchi Pref. 20, 25 Murase (2001)

S. muticum Washington, U.S.A. 25 Norton (1977)
Hiroshima Pref. 20,25 Yoshida (2005)

S. patens Not stated 25,28 Matsui and Ohgai (1981)
Yamaguchi and Ohita Pref. 20 Tsukidate (1984)
Hiroshima Pref. 25 Yoshida (2005)
Niigata Pref. 25 Baba (2007)

S. piluliferum Kochi Pref. 18, 20 Ohno (1979)
Niigata Pref. 25,30 Baba (2007)

S. ringgoldianum Chiba Pref. 20, 23,26 Present study

S. siliquastrum Hiroshima Pref. 15,20 Tsukidate (1984)
Niigata Pref. 25 Baba (2007)

S. thunbergii Miyagi Pref. 25 Ogawa (1981)
Niigata Pref. 23,26 Present study

M. myagroides Niigata Pref. 20, 25 Baba (2007)
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