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Akira Kurashima' and Kiyoharu Yamamoto® Regulation of maturation and growth of three Laminarian gametophytes by gibberellin and
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Effects of gibberellin, stevioside and their analogs (rebaudioside, isosteviol) on maturation and growth of gametophytes of Ecklonia cava,
Eisenia arborea and Undaria pinnatifida were investigated. The maturation rates of these 3 species were reversibly inhibited by 500 uM
stevioside at 20 °C, 100 ymol m™ s''. The maturation rate of E. cava was 2.4% in the stevioside added medium, while it reached 79.4 % after
the stevioside removed. The growth rates of the female gametophytes of E. cava were not affected by stevioside. Rebaudioside indicate the
inhibitory effect on maturation of E. cava, but the effect was lower than that of stevioside. Isosteviol had no effect on maturation and growth
of E. cava. Gibberellin indicated a stimulatory effect on maturation of the 3 species at low light intensity (20 °C, 10 gmol m? s') and high
water temperature (25 °C, 100 gmol m s') conditions. Ancymidol, an inhibitor of gibberellin biosynthesis, inhibited maturation and growth
of E. cava. These results indicate that stevioside, rebaudioside and gibberellin act as plant growth regulators on the gametophytes of E. cava,

E. arborea and U. pinnatifida.
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Fig. 1. Chemical structure of stevioside (A), rebaudioside (B),
isosteviol (C) and gibberelin A3 (D).
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Fig. 2. Effects of PGRs on maturation rates of gametophytes
of Ecklonia cava. PESI medium was used as control for
gibberellin, stevioside and rebaudioside treatments. PESI
medium with ethanol (0.1%) and acetone (0.1%) was used as
control for isosteviol and ancymidol treatments, respectively.
Data are expressed as mean + SE.
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Fig. 3. Changes in maturation rates of gametophytes of
Ecklonia cava cultured in stevioside added medium. The
stevioside concentration was changed on 29 days after culture
started. Data are expressed as mean + SE.
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Fig. 4. Growth and maturation of female gametophytes of Ecklonia cava at various concentrations of stevioside. Dashed
lines indicate all cells of the gametophytes became oogonia and no vegetative cells remained.
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Fig. 5. Effects of gibberellin A3 and stevioside on maturation
rates of gametophytes of Eisenia arborea and Undaria
pinnatifida. Data are expressed as mean + SE.
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Fig. 6. Effects of gibberellin A3 on maturation rates of gametophytes of Ecklonia cava, Eisenia arborea and Undaria
pinnatifida at low light (20°C, 10 ygmol m” s™) and high water temperature (25°C, 100 gmol m” s™') conditions. Asterisks
indicate significant differences between the treatments (*P<0.05; *#P<0.01). Data are expressed as mean + SE.
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