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Fundamental Studies for the Breeding of Marine Algae

3. Effects of Plant Hormones on the Growth of Porphyra-fronds
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As one of the fundamental studies for the breeding of marine algae, the effects of several
plant hormones (IAA, Gibberellin, 2.4-D, NAA, Kinetin) on the growth of Porphyra-fronds,
P. tenera Kjell. form tamatsuensis Miura, were investigated from January 21 to February 21 1981.

The fronds used for the experiment were dissected out at 25mm? size,and cultured in modified
Provasoli’s ESP medium supplemented with various concentrations of each plant growth
regulators.

The culture was kept - under constant water temperature of 5C in 14 hrs. photoperiod and
illuminated with 2,400 lux by fluorescent light.

Based on the results of first experiment, the culture of fronds for the secondary experiment
was carried out at 5¢ and 10T in medium containing various levels of Kinetin from April 6 to
24, and compared the growth of two groups at each concentrations with each other.

The results obtained are summarized as follows:

(1) The best growth efficiencies were observed at 5.0mg/! of each plant hormones except
Gibberellin. Among them, the highest growth-rate was 312.5% (345.3% in frond size) in cont-
rast with control at 5.0mg/! of Kinetin, and was followed by 287.59% (236.19%) in 2.4-D,
166.775(147.625) in IAA and 141.7% (167.7%) in NAA, but that in Gibberellin was 247.9%
(241.92) at 10.0mg/!.

(2) Especially, the fronds cultured at 5.0mg/! of Kinetin were deep black-brown in colour,
and had vivid, healthy chloroplasts in their all cells. On the contrary, the fronds cultured in
other media were discoloured to light black-brown or green-brown, and almost all cells were
vacuolated or shrunk gradually into death.
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(3) There was an obvious difference between the hest growth-rates of the fronds cultured at

5.0mg/l of Kinetin at 51 and those at 10€C. The former was 366.7%, the latter 318.8%, but

the difference was little at lower concentrations.

(4) Many abnormal cells grown up to 25.0-27.5x in diameter were found among the margin-
al cells of fronds which showed the best growth in Kinetin, and the fronds were 41.0-42.04
in thickness which was thicker by 10.04 or so than the others.

(5) In two fronds at 1.0mg/! of Kinetin cell-divisions were observed, which might developed

into antheridium, but it was doubtful whether due to the efficiency of Kinetin.
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3 Gymnodinium?] fe¥pAlfy el 4 Kinetino]
&4 Female = (Bentley. Mowat. Reid. 1968),
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1) ESP medium is compounded as follows: 2 m! of ESP enrichment (NaNO, 350mg; Na, glycero-
PO, 50mg; Fe as EDTA 2.5mg; PJ metals 25m/: vitamine By, 10ug; biotin Seg; thianmine HCI
0. 5mg; Tris buffer 500mg in 100m! of distilled water and adjusted to pH 8.0) is added to 98m!

of liltered sca water.
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e me/l TEMATA A 20010 Hidkshel 168.0%2] %

g .

Y(mg)g 4.8 6.8 8.0 11.9 13.8 15.0 Bg ASUn Mzl Qe E HE5(1965) %=

: L0f5e) Hlte &3

?:8‘3’(‘1,’,) 100.0 141.7 166.7 247.9 287.5 312.5 LAA S0ue/iS] MIEAA #9304 ke <
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Fig. 1. Showing the most effective growth of
blades cultured for 30days in media
added with different concentrations of
each plant hormones.
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Table 2. Efficiencies on the growth of blades
in various concentrations of Kinetin

Temp. Concentrations (mg/!)
(°C) Cont. 0.01 0.1 1.0 5.0 1%.0
Dry 5 1.8 1.7 2.3 20 6.6 23
weight(mg) 10 1.6 1.5 2.2 1.9 5.1 1.9

Growth 5
ratio(%) 10

100.0 94.4 127.8 111.1 366.7 127.8
100.0 93.8 137.5 118.8 318.8 118.8
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Fig.2. Showing the growth effect of blade
‘cultured for 18 days in media added
with different concentrations of

Kinetin.
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EXPLANATION OF PLATE

Surface-view of dead-cells found in fronds
at 5.0mg/l of 2.4-D. x 150

3. Surface-view of vigorous cells in fronds
at 5.0mg/l of Kinetin kept in 5°C (2) and
16°C (3). x 600.

Abnormally large cells found at margin of
fronds at 5.0mg/! of Kinetin. Some of

them had a few animated chloroplasts in
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each cell (}). x 600.

. Cross-section of a frond at 5.0mg/! of Kine-

tin, whose thickness was 41.0~42.0x and

thicker in comparison with others. x 600.

. Cell-divisions observed in 2 fronds at 1.0

mg/l of Kinetin, which might develop into

antheridiums.
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