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Effects of Temperature and Irradiance on the Growth of Gametophyte
and Young Sporophyte of Eisenia bicyclis in Laboratory Culture

Masasuke Baba*
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Abstract : Effects of temperature and irradiance on the growth and survivorship of gametophyte and young
sporophyte of Eisenia bicyclis collected at Chiba Prefecture were examined under laboratory cultures.
Optimal growth conditions at different temperature/irradiance were 24°C/40pmol/m*/s in female gametophyte,
18-24°C /40, 80umol/m’/s in male gametophyte, respectively. Maturation of female gametophyte was
observed at 10-24°C/40-160umol/m*/s. The optimal growth occurs at 10-20°C in young sporophyte. The
upper critical temperature was 30°C for gametophyte and 29°C for young sporophyte, respectively.
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Fig. 1 Growth of gametophytes of Eisenia bicyclis after
10 days culture under different temperature and
irradiance conditions. A: Female gametophyte, B:
Male gametophyte. Data are expressed as mean
value * standard deviations (n=30). Symbols of
irradiances are given in Fig. 1A.
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Fig. 2 Maturation rate of female gametophytes of Eisenia
bicyclis after 21 days culture under different
temperature and irradiance conditions. Data are
expressed as mean value =+ standard deviations
(n=100, six replicates).
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Fig. 3 Maturation rate of female gametophytes of Eisenia
bicyclis after 21 days culture under different
temperature conditions. Data are expressed as mean
value * standard deviations (n=100, six replicates).
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Fig. 4 Growth of young sporophytes of Eisenia bicyclis
after 24 days culture under different temperature
conditions. Data are expressed as mean value =+
standard deviations (n=6).
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Fig. 5 Survival rate of young sporophytes of Eisenia
bicyclis after 1 and 7 days exposures under different
temperature conditions. After exposure, the thalli were
transferred into 32 psu PESI medium and postcultivated
for 10 days at 15°C, 50pmol/m’/s, 12L:12D condition.

Data are expressed as mean value T standard deviations
(n=20, five replicates).
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NEBRA RO IV E L2IED, BHRED
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Table 1 Survival of gametophytes of Eisenia bicyclis at different temperature conditions

Culture Temperature (°C)
period *
(days) 28 29 30 31 32 33 34
1 ++ ++ ++ -—— -— - = -——
7 ++ ++ +-— - = - = —-= - —
14 ++ ++ +— - - — —— -
+ +, all plants alive; + —, plants partly dead; — —, all plants dead.

* Irradiance and photoperiod conditions of this study were SOumol/mz/s and 12L:12D, respectively.
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