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Ichiro Komazawa' and Yoshihiko Sakanishi% Effects of temperature on the growth and maturation of the gametophytes of the warm
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Gametophytes of Eckloniopsis radicosa, which seems to be the most warm-adapted among Japanese kelp species, were studied to
determine their temperature requirements for understanding of the geographic distribution of this kelp along the Japanese coast. The optimal
. temperature ranges for growth of male and female gametophytes were from 24°C to 27°C and 20°C to 28°C, respectively, within the
investigated range of 20°C to 30°C. The upper critical temperatures for growth of gametophytes were more than 30°C with both of male
and female ones. The optimal temperature range for maturation of female gametophytes was 23°C or less. Comparing with the available
data for the Laminariales, it is clarified that E. radicosa has the most warm-adapted temperature characteristics for growth and maturation
of gametophytes among members of the Laminariales in coastal waters in all oceans. The seawater temperature ranges in the growth and
maturation seasons for the E. radicosa gametophytes at the almost northern and southern limits of the Pacific distribution agreed well with
the optimal temperature ranges for the gametophyte growth and maturation recorded in the present study. The warm-adapted temperature
characteristics for growth and maturation of the gametophytes are the major factors determining southern limit of the Pacific distribution of E.

radicosa along the Japanese coast.
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Fig. 1. Maps showing the sampling location at Izu-Oshima
Island, Tokyo Metropolitan, Central Japan. Locations of
northern or southern limit of the Pacific distribution of
Eckloniopsis radicosa are also shown.
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Fig. 2. Relative growth rates of male and female gametophytes
of Eckloniopsis radicosa in the range from 20°C to 30°C. The
culture experiments were carried out under the light intensity
of 50 pmol photons m? s for 6 days. Vertical bars indicate
standard deviation (n=20).
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Fig. 3. Maturation rates of the female gametophytes of
Eckloniopsis radicosa in the range from 15°C to 25°C. The
culture experiments were carried out under the light intensity
of 50 ymol photons m? s for 2 weeks.

Gametophyte
301 g;li\:;h Gametophyte
—~ maturation
8 25 \\ phase
g
g0t
2, Sporophyte
g 15k maturation
= season
L E 7
0 1 1 1 1 1 1 1 1 1 1 1 ]
JFMMAIJ J A S OND
Month

Fig. 4. Seasonal changes of the seawater temperatures
of northern limit (Izu-Oshima Island) of the Pacific
distribution of Eckloniopsis radicosa. Sporophyte maturation
season at Izu-Oshima Island and temperature ranges for
the gametophyte growth and maturation of E. radicosa of
northern limit (gray rectangles) of the Pacific distribution
are also shown.
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