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The Growth Characteristic under High Water Temperature
of Young Sporophyte of Intraspecific Crossbreeding of
Undaria pinnatifida (Laminariales, Phaeophyta) between
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Abstract : In order to clarify the growth characteristic under high water temperature of young sporophyte of
intraspecific crossbreeding of Undaria pinnatifida (NT) between Naruto cultivar (NN) and Tsubaki natural strain
(TT) from Tokushima prefecture in Japan, we carried out laboratory culture experiments at 5C interval from
5C to 30C and 1T interval from 25C to 30C under a light intensity of 100 umol photons m? s* in 11 L: 13 D.
The optimal temperature of three strains after 15 days in culture was the range of 15 - 20 C . The upper
critical temperatures in growth of NN and NT were 26T , while that of TT was 27C . NN and NT survived
until 6 days and 12 days in culture at 27C , respectively. The blade of NN withered like melting in medium at
27C . On the other hand, the blade of NT had a bit curly unattached for substratum. Therefore, it was thought
that the crossbreeding strain of NT had a middle level of the high water temperature tolerance between NN

and TT.
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Fig. 1 Relative growth rates of Naruto cultivar (NN),
Tsubaki natural strain (TT) and NN x TT
crossbreeding strain (NT) of Undaria pinnatifida
at 5 C interval from 5 C to 30 C for 15 days.
The culture experiments were carried out
under a light intensity of 100 pumol photons m*
s’in 11 L: 13 D. A: young sporophytes of NN, B:
young sporophytes of NT, C: young sporophytes
of TT. Each value is the mean of five samples
(mean * SD). Different letters on bars represent
significantly differences among temperatures by
Tukey’s multiple comparison test (p < 0.05).
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Table 1 Rates of blade width to blade length of Naruto
cultivar (NN), Tsubaki natural strain (TT) and
NN X TT crossbreeding strain (NT) of Undaria
pinnatifida at 15C and 20C under a light intensity
of 100 umol photons m* s in 11 L: 13 D after 15
days in culture.

Seedling Wi/L
NN 0.50+0.07 " (n = 10)
NT 0.52+0.06° (n = 10)
TT 0.60%+0.05% (n = 10)

W: blade width, L: blade length. Data are given as
average values=SD (n=10). Different superscript letters
represent significantly differences among strains by
Tukey’s multiple comparison test (p < 0.05).
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Fig. 2 Photographs showing Naruto cultivar (NN), Tsubaki natural strain (TT) and NN XTT crosshreeding strain
(NT) of Undaria pinnatifida at 15C and 20C after 15 days in culture. The culture experiments were carried out
under a light intensity of 100 umol photons m* s” in 11 L: 13 D. Scale bar = 5 cm.
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Fig. 3 Changes in growth of Naruto cultivar (NN),
Tsubaki natural strain (TT) and NN X TT
crossbreeding strain (NT) of Undaria pinnatifida at
1C interval from 25T to 30C for 15 days. The
culture experiments were carried out under a
light intensity of 100 pmol photons m® s’ in 11L:
13D. A: young sporophytes of NN, B: young
sporophytes of NT, C: young sporophytes of TT.
Each value is the mean of five samples (mean =
SD). An asterisk indicates n = 1.
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Fig. 4 Photographs showing Naruto cultivar (NN), Tsubaki natural strain (TT) and NN XTT crossbreeding strain
(NT) of Undaria pinnatifida at 25°C , 26°C and 27 C after 15 days in culture. The culture experiments were
carried out under 100 umol photons m? s* in 11 L: 13 D. Scale bar = 5 cm.
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Fig. 5 Relative growth rates of Naruto cultivar (NN),
Tsubaki natural strain (TT) and NN X TT
crossbreeding strain (NT) of Undaria pinnatifida
at 1C interval from 25C to 30C for 15 days.
The culture experiments were carried out
under a light intensity of 100 umol photons m*
s'in 11 L: 13 D. A: young sporophytes of NN,
B: young sporophytes of NT, C: young
sporophytes of TT. Each value is the mean of
five samples (mean * SD). Different letters on
bars represent significantly differences among
temperatures by Tukey’'s multiple comparison
test (p < 0.05).
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