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Abstract Eisenia bicyclis, a perennial macroalga is a primary producer of in the ocean, It has
been identified as a key species that plays a vital role in maintaining the ecosystem stability.
Also, it is an important target in marine afforestation projects and useful marine organisms. In
addition, E. bicyclis is used as a health food for humans. This study investigated the effect of
water temperature, light (photon irradiance), and duration of light (photoperiod) on the growth
of gametophytes and young sporophytes of E. bicyclis. The germination and growth of the zoo-
spores of E. bicyclis were examined at five temperatures (5°C, 10°C, 15°C, 20°C and 25°C),
four intensities of photon irradiance (10, 20, 40, and 80 pmol m™>s™), and photoperiods (14:10
and 10:14 light/dark cycles). The zoospores released from mature plant germinated into the game-
tophytes under all experimental conditions. The gametophytes were able to grow at water temper-
ature 5°C-25°C and mature at 10°C-20°C. The optimal range of water temperature for the matura-
tion of the gametophyte was 15°C-20°C. At 25°C, E. bicyclis gametophytes grew rapidly but
did not mature. The optimal culture conditions for the growth of young sporophytes grew slowly
in low temperature and photon irradiances.
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Figure 1. A map showing the collecting site at Changpori
coast in Youngdeok in the east coast of Korea.
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Figure 2. Seedling process of Eisenia bicyclis. A, Mature
blade with sorus; B, Excising of sorus from mature sporoph
yte; C, Surface view of excised sorus; D, Cross section view
of excised sorus (Scale bars: A-B, 5 cm; C, 2 mm; D,
30 wm)
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Figure 3. Developmental stage of Eisenia bicyclis, A, Settled
zoospore; B, Development of germination tube; C, Male gam
etophyte; D, Colony of male gametophytes; E & F, Female
gametophytes; G, Fertilization of gametophyte; H, Young spo
rophyte with rhizoid; I, Young sporophytes after 9 weeks cult
ure at 20°C and 80 £ mol m?s! under 14L:10D (Scale bars:
A, 30 pm; B, 20 ¢m; C & E, 50 ¢m; D, G & F, 25 um; H,
1004m; I, 300.m)
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Figure 4. Growth of the gametophytes of Eisenia bicyclis under different temp
eratures, photon iradiance and photoperiods.
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Figure 5. Growth of the young sporophytes of Eisenia
bicyclis under different temperature, photon iradiance an
d photoperiods (Blade length).
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Figure 6. Growth of the young sporophytes of Eisenia bicycli
s under different temperature, photon imadiance and photope
riods (Blade width).
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