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Here we report the temperature and light requirements for the growth of Sargassum fusiforme with regard to commercial cultivation. The
adherence of rhizoids and the growth of thalli and germlings influence cultivation success of this species. The growth of thalli and germlings
was measured at five temperatures (7 — 25°C) in light or dark conditions. Under light conditions, thallus growth rate was highest at 20°C, but
thalli did not grow at all, at any temperature tested, under continuous dark conditions. Rhizoid growth was highest at 20°C under light, and
at 15°C under dark conditions. In continuous dark, rhizoid length leveled off at 0.8 mm after 10 days incubation at the highest temperature
tested. Mature plants of S. fusiforme were observed expelling eggs at the field sites from May to July when water temperatures were 20°C.
This observation and the laboratory tests suggest the optimal temperature for germling growth is about 20°C.
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Fig. 1. Sampling sites at Oomura Island and Kuzaki in Mie Prefecture,
central Japan.
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Fig. 2. Mature branchlets and young germlings of S. fusiforme: A, Mature female
branchlets; B, freshly expelled eggs on the receptacle surface; C, germlings shed
from the receptacles; D, germlings with rhizoids 2 days after the start of culture
at 20°C; E, germlings 13 days after the start of culture at 20°C.

o
o

A

iﬂﬁugwii

S
o

w
(=]

Al

h A MMI\JL

= M
o o
T

So

Temperature (°C)
£
(=]
m

MW
(=T =]
T

o e e AN A WA e~

-
© o
T

Jun. 15 Junm. 22 Jun.29

Date
Fig. 3. Daily seawater temperature on the upper (A) and lower (B) boundary of S.
fusiforme beds at Kuzaki in Mie Prefecture, central Japan, May 25 — Jul. 6.
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Fig. 4. Rhizoid lengths (A-E) and thallus area (A’-E’) after 2 — 16 days culture at different temperatures: A and A’, 7°C; B and B’, 10°C; C and C’, 15°C; D and D’,

20°C; E and E’, 25°C. Data are mean = SD (n = 25 —45).
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Table 1. ANOVA results of thallus area and rhizoid length of germlings
under various culture conditions.

Thallus area Rhizoid length

df. SS F-value df. SS F-value

Factor

Culture time 7 247 92222 k¥* 7 1.1  996.83 ***
Temperature 4 071  463.71 *** 4 038  597.19 ***
Light 1 194 5075.15 #** 1 002 148.87 ***
Culture timexTemp 28 0.85 79.49 #* 28 0.09 19.14 %%
Culture timexLight 7 234  873.93 ik 7 0.06 53.40 ##*
TempxLight 4 0.68  441.19 *** 4 008 120.06 ***
Culture timexTempxLight 28 0.86 79.96 #** 28 0.04 8.28 ek

*#%p<0.0001
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Fig. 5. Sticking rate of germlings 16 days after the start of culture. Data are mean
+ SD (n = 3). Vertical bars indicate 95% confidence limits following angular
transformation.
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Table 2. ANOVA results of sticking rate under various culture conditions.

Factor d.f. SS F-value P-value

Temperature 4 395.862 1.323 0.295
Light 1 97.925 1.309 0.266
TempxLight 4 50.946 0.17 0.951
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