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The Effects of Temperature on the Growth and Shape of the Early
Sporophytes of Laminaria japonica, L. ochotensis, L. diabolica,
L. religiosa and L. angustata var. longissima in Culture

Yukichika OKADA, Yoshiaki SANBONSUGA, Yuji MACHIGUCHI

Abstracts : The early sporophytes of Laminaria japonica, L. ochotensss, L. diabolica, L. religiosa and L.
angustata var. longissima were cultivated for 40 days at 3, 8, 13, 18 and 20°C. The length of sporophytes of
all the five species increased faster at 8 and 13°C than at 3 and 18°C, and all the species were definitely the
slowest at 20°C. Whereas the width of the sporophytes exhibited suboptimum at 3 and 18°C in all the five
species. The shape of the sporophytes showed considerable differences among the plants grown at different
temperatures. Sporophytes grown at lower temperatures became slender whereas they were round at 20°C.
At the higher temperatures sporophytes became polystoromatic earlier than at the optimum tempearures for
the growth in length.
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Table 1 Materials used in this cultivation experiment

Species Locality Date of collection
Laminaria Japonica Minamikayabe Sep. 24, 1979
L. ochotensis Rebun Sep. 29, 1979
L diabolica Rausu Oct. 9, 1979
L. religiosa Yoichi Oct. 30, 1979
L angustata Kushiro Oct. 24, 1979

var. longissima
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Fig. .  Laminaria japonica. Growth of sporophyte length in culture at 3°C, 8°C, 13°C,
18°C and 20°C, with calculated curvilinear regressions. @ . meant + standard errors.
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Fig. 2. Laminaria ochotensis. Growth of sporophyte length in culture at 3°C, 8°C, 13°C,
18°C and 20°C, with calculated curvilinear regressions. ¢ :mean + stadard errors.
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Fig. 3. Laminaria diablolica. Growth of sporophyte length in culture at 3°C, 8°C, 13°C,
18°C and 20°C, with calculated curvilinear regressions. ¢ : mean + stadard errors.
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Fig. 4.  Laminaria religiosa. Growth of sporophyte length in culture at 3°'C, 8°C, 13°C,
18°C and 20°C, with calculated curvilinear regressions. ¢ : mean + stadard errors.
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Fig. 5. Laminaria angustata var. longissima. Growth of sporophyte length in culture at
3°C, 8°C, 13°C, 18°C and 20°C, with calculated curvilinear regressions.
¢ : mean * stadard errors.
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Fig. 6. Sporophyte length of the five Laminaria species after 30 days in culture at 3°C,
8°C, 13°C, 18°C and 20°C, with calculated curvilinear regressions.
¢ : mean + stadard errors.
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Fig. 8.  Laminaria japowica. Growth of sporophyte width in culture at 3°C, 8C, 13'C,
18°C and 20°C, with calculated curvilinear regressions. ¢ . mean + stadard errors.
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Fig. 9. Laminaria ochotensis. Growth of sporophyte width in culture at 3C, 8C, 13C,
18°C and 20°C, with calculated curvilinear regressions. ¢ : mean + stadard errors.
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Fig. 10. Laminaria diabolica. Growth of sporophyte width in culture at 3°C, 8'C, 13°C,
18°C and 20°C, with calculated curvilinear regressions. ¢ : mean =+ stadard errors.
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Fig. 11. Laminaria religiosa. Growth of sporophyte width in culture at 3°C, 8°C, 13°C, 18°C
and 20°C, with calculated curvilinear regressions. ¢ : mean + stadard errors.
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Fig. 12. Laminaria angustata var. longissima. Growth of sporophyte width in culture at
3°C, 8'C, 13°C, 18°C and 20°C, with calculated curvilinear regressions.
¢ : mean * stadard errors.
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Fig. 13. The relationship of the width of each sporophytes to the number of cells across
its width, with calculated regression lines.
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Table 2. Values of the constants («, b) in allometic equation* for the juvenile sporophytes of

Laminaria.
Species Temperature("C) a b

3 0.720 14.36

8 0.647 31.70

L. japonica 13 0.722 18.12
18 1.011 2.00

20 1.457 0.10

3 0.757 11.59

8 0.725 20.97

L. ochotensis 13 0.788 11.47
18 1.064 1.32

20 1.392 0.16

0.800 8.79

0.786 12.35

L. diabolica 13 0.940 3.13
18 1.188 0.51

20 1.431 0.13

3 0.824 8.28

8 0.771 12.20

L. vreligiosa 13 0.630 44.81
18 0.891 5.09

20 1.395 0.14

0.673 15.67

0.818 15.15

L. angustata var. longissima 13 1.068 2.66
18 1.301 0.43

20 1.301 0.60

*W=bL*, where W=Dblade width in micrometer, L=blade length in micrometer.
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Fig. 14. Laminaria japonica. The width
of each sporophyte plotted against its
length with calculated curvilinear
regressions.
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Fig. 15. Laminaria ochotensis.
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Fig. 16. Laminaria diabolica. The width
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Fig. 17. Laminaria religiosa. The width
of each sporophyte plotted against its
length with calculated curvilinear
regressions.
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Fig. 18. Laminaria angustata var. lon-
gissima. The width of each sporophyte
plotted against its length with calculated
curvilinear regressions.
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PLATE 1

Fig. A. Photomicrograph of juvenile sporophyte Fig. B. Photomicrograph of juvenile sporophyte
of Laminaria diabolica Miyabe cultivated for 20 of Laminaria diabolica Miyabe cultivated for 20
days at 3°C, x100. days at 18°C, x100.
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