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Seasonal variations and morphological changes of sporophytes of
Saccharina sculpera (Laminariales, Phaeophyceae)
from Hakodate, Hokkaido

Takashi Tant', Chikara Kawacor?, Setsuko MatsumoTo’,
Hiroyuki Mizuta® and Hajime Yasur®*

Abstract: Seasonal variations and accompanying morphological changes of ‘Gagome-kombu’
(Saccharina sculpera) from Hakodate, Hokkaido Prefecture were observed for three years. The
growth, maturation and renewal of first-year, second-year and third-year plants were documented.
Between January and July, first-year plants with frond lengths less than 5 cm emerged and grew
slowly to 10 cm by October. Although renewal was observed in first-year plants during October
and January, no mature plants were observed. Second-year plants grew between January and July
into large plants over 2 m in length, withered between August and October and reached maturity
between October and November. Although renewal into third-year plants were observed in about
40% of 400 second-year plants, most of these plants withered and died by April of the third-year.
Only 2% of the second-year plants continued to grow until July, withering between August and
October and maturing in October and November. All the plants withered and died by December of

the third-year.
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Fig. 1. Map showing the study site at Nesaki, Hakodate,
Hokkaido. l
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Fig. 2. Monthly fluctuation in the mean seawater tempera-
ture at 15-m depth at Nesaki, Hakodate, Hokkaido. Vertical
bars indicate the range.
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Fig. 3. Morphologies of Saccharina sculpera sporophytes. (A) May, 2007. (B) June, 2007. (C) July, 2007. (D) December,
2007. (E) March, 2008. (F) June, 2008. (G) October, 2008. (H) May, 2007. (I) July, 2007. (J) October, 2007. (K) December,
2007. (L) May, 2008. (M) July, 2008. (N) November, 2008. (O)January, 2008. (A-D) small sporophytes, (E-N) large sporo-
phytes, (O) anomalous sporophyte. Scale bar: 5 cm for A-D, 50 cm for E-N, 10cm for O. s, sorus.
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Fig. 4. Gagome Kelp Saccharina sculpera at the same
bed at Nesaki, Hakodate, Hokkaido. (A) April, 2008. (B)
December, 2008.
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Fig. 5. Growth of small sporophytes of Saccharina sculp-
era marked on March 2007 at the study site. (A) Blade
length. (B) Blade width. August 2007 no data. Vertical bars
indicate standard deviations.
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Fig. 6. Growth of large sporophytes of Saccharina sculp-
era marked on March 2007 at the study site. (A) Blade
length. (B) Blade width. August 2007 no data. Vertical bars
indicate standard deviations.
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Fig. 7. Schematic drawing of the gyration on the blades of Saccharina sculpera. (A-C) First-year plants. (D-G)
Second-year plants. (H-J) Third-year plants. Scale bar: 1 cm for A-E, 10 cm for F-J. s, sorus.
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Fig. 8. Growth pattern in the third-year sporophytes of Saccharina sculpera.
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