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Here we report the effect of temperature on the growth and morphogenesis of young Sargassum fusiforme developing from embryos.
Growth was measured at four temperatures (10 — 25°C). Shoot growth was highest at 20°C. The morphology of leaves produced from shoots
was affected by temperature. Most plants produced serrate leaves at 25°C, and linear or oval leaves at lower temperatures. The optimum
temperature for production and growth of filamentous holdfasts was between 10 and 15°C, and the optimum temperature for shoot growth
was 20°C. In contrast, the development of filamentous holdfasts was poor at temperatures above 20°C. The results indicate that temperature
is a major factor affecting the growth and morphogenesis of young S. fusiforme.
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Fig. 1. Three leaf types of young S. fusiforme. A, linear; B, serrate; C, oval; (Scale
bar: 5 mm).
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Fig. 2. Growth and morphogenesis of young S. fisiforme at various temperatures: A, length of young plant; B, number of leaves per young plant; C, number of stems
per young plant; D, maximum length of filamentous holdfasts per young plant; E, maximum number of filamentous holdfasts per young plant. Different letters indicate
significant difference (*p < 0.05, Two-way ANOVA, Bonferroni post hoc test). Data are mean + SD (n = 8).
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Fig. 3. Young S. fusiforme 63 days after the start of culture at various
temperatures: A, 10°C; B, 15°C; C, 20°C; D, 25°C.

HEDEENZ D o Ll (*#p<0.01, Two-way ANOVA),

Table 11 FHFEMIE S OB #8 H £ - JulciE 7 i bt 5
ERHAERICOWTRL 72, #HERBROIERIE, 10°CTFT
RiFThH D, 20000 K ThH o7, 10°CT DMMERIIE R
Bizow T, 15°CTF (179430 &, **p<0.01, Two-way
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Table 1. ANOVA results of growth and morphogenesis of young plant under various culture conditions.

Number of leaves
Length of young plant umber of leaves per young

Maximum length of Maximum number of

Number of stems per young

filamentous holdfast per filamentous holdfasts per

plant plant young plant young plant
Factor d.f. SS F-value d.f. SS F-value d.f. SS F-value d.f. SS F-value df. SS F-value
Culture time 9  29131.55 118.24 ik 9  38995.74  95.15 ik 9 553.07 140.61 *** 9 5636.72 7345 ik 9 227544  64.84 #k
Temperature 3 631641 7691 *¥* 3 975501 7141 *** 3 1601 1221 ik 3 4163.68 162.76 *** 3 1149.88  98.29 *#*
Culture timexTemp 27 325628 441 %% 27 761549  6.19 *kk 27 66.15  5.61 *k 27 4687.35 20.36 *** 27 1023.02  9.72 wkk

*#%p<0.0001
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Fig. 4. Number of leaves of each morphology per young plant. Pie charts show the percentage of each leaf shape at each temperature. Data are mean + SD (n = 8).
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