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Effects of Irradiance and Temperature on the Germling Growth of
Sargassum macrocarpum (Phaeophyta) from Ohno-Seto Strait,
Hiroshima Bay

Goro Yoshida, Shogo Arai and Toshinobu Terawaki

The effects of irradiance and temperature on germling growth of Sargassum macrocarpum sampled

from Ohno-Seto Strait, Hiroshima Bay were studied under laboratory conditions. Increase of the total

thallus-area (primary leaves and stipes) and attachment-area (rhizoid and holdfast) were used as indexes

of growth.

The increase of the total thallus-area saturated at an irradiance of 50 4 Ems™' in the range of 12.5~400

L Em2s!at 20°C.  On the other hand, the attachment-area increased up to 200 ¢ Em2s~'.  Under a

constant illumination of 100 u Em2s~*, the most rapid increase of the total thallus-area was shown at 25

and 30°C through the culture period, and attachment-area achieved its highest increase at 20 or 25°C

during the initial 2 weeks of culture, but at 15°C for the succeeding 2 weeks.

The ratios of thallus-area to attachment-area were so variable between culture conditions and durations.

This results indicate that the allocation of assimilatory products for the organ development of young

plants is changeable in accordance with environmental conditions and the developmental stages.

Key words:  Sargassum macrocarpum, germling growth, irradiance, temperature, allocation of assimi-

latory products
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Fig. 1. Sargassum macrocarpum in Ohno-Seto Strait,
Hiroshima Bay.
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Table 1. Culture regimes used in the growth studies on Sargassum

macrocarpum germlings

Irradiance variable

Temperature variable

Photoperiod (hrs) 12-12
(light-dark)
Irradiance (¢t Em~s") 12.5, 25, 50, 100, 25,100

200, 400

Temperature (°C)

5,10, 15, 20, 25, 30
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Fig. 2. Morphogenesis of §. macrocarpum germlings during the experiments.
1: At the start of culture experiments. Rhizoid starts to elongate.

2: Young plant after 2 weeks under 20°C, 100 ¢ Em~s™",

Attachment area after 2 weeks under 200 p Em~s~.
Rhyzoids and discoidal holdfast only.
4: Attachment area after 4 weeks under 200 y Em2s~.

Young plant after 4 weeks under 20°C, 100 ¢ Em™s~".
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Fig.3. The growth of S. macrocarpum germlings estimated
as the total-thallus-area (upper) and the attachment-
area (lower) at different irradiance levels. Initial:
0.097 mm? (total-thallus-area) and 0.012 mm?
(attachment-area).
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Table 2. Growth of Sargassum macrocarpum germlings after 4 weeks of culture under

various irradiance levels. Each value is the average of 10 individuals

Irradiance (¢t Em~2s') 12.5 25 50 100 200 400
Maximum

2.51 3.65 6.02 622 5.75 541
length of thallus (mm)
Maximum length of

1.54 1.79 1.47 137 1.80 1.60
attachment area (mm)
Number of leaves 1.0 1.7 24 3.0 4.0 43
Average area

1.37 1.84 4.32 3.50 2.64 2.15

per leaf (mm?)
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Fig.4. The growth of S. macrocarpum germlings estimated
as the total-thallus-area (upper) and the attachment-
area (lower) at different temperatures at the
illumination of 100 ¢ Em=s7.

Initial: 0.097 mm? (total-thallus-area) and 0.012
mm? (attachment-area).
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Fig.5. The growth of S. macrocarpum germlings estimated
as the total-thallus-area (upper) and the attachment-
area (lower) at different temperatures at the
illumination of 25 y Em%".

Initial: 0.097 mm? (total-thallus-area) and 0.012

mm? (attachment-area).
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Table3. Growth of Sargassum macrocarpum germlings after 4 weeks of culture under various temperatures.

Each value is the average of 10 individuals

Temperature (°C) 5 10 15 20 25 30
Maximum
0.56 1.30 335 542 5.93 5.67
length of thallus (mm)
Maximum length of
0.26 0.85 1.50 1.89 1.86 1.10
100 attachment area (mm)
1 Em2s!
- Number of leaves 1.0 1.0 19 29 39 29
Average area
0.11 0.45 1.34 2.18 2.67 342
per leaf (mm?)
Maximum
0.54 1.36 294 3.65 3.58 3.87
length of thallus (mm)
Maximum length of
0.18 0.92 1.25 1.79 1.36 1.01
25 attachment area (mm)
1 Em2s!
Number of leaves 1.0 1.0 1.7 1.7 1.8 1.6
Average area
0.09 0.43 1.18 1.84 1.47 1.72

per leaf (mm?)

Table 4. Daily increase of the total-thallus-area and the attachment-area of S. macrocarpum germlings during 0-2

and 2-4 weeks of culture under various temperatures at 100 u Em2s!

Temperature (°C)

10 5 20 25 30
Duration
Daily increase rate of 0-2 weeks 0 001 003 013 0I8 016
total-thallus-area (mm* d) 24 weeks 0 002 015 032 056 054
Daily increase rate of 0-2 wecks 0 001 001 004 004 003
attachment-area (mm” d™) 2.4 weeks 0 001 007 005 003 O

Table 5. Thallus-area/attachment-area ratios of S. macrocarpum germlings after 2 and 4

weeks of culture under various irradiance levels at 20°C

Irradiance (u Em2s™") 12.5 25 50 100 200 400

After 2 weeks 1.8 23 4.3 39 38 45

After 4 weeks 35 63 15.7 103 79 7.1
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Table 6. Thallus-area/attachment-area ratios of S. macrocarpum germlings after 2 and 4 weeks

of culture under various temperatures

Temperature 5 10 15 20 25 30

100 After 2 weeks 4.0 1.7 23 37 48 6.1
HEms™ After 4 weeks 5.1 23 2.0 53 107 342
25 After 2 weeks 6.6 17 2.0 23 2.4 3.6
HEmM?s™  Afier 4 weeks 6.7 2.1 45 63 8.0 12.6
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