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Seeding Methods Using Protoplasts and Isolated Cells of
Porphyra yezoensis f. navawaensis

Izumi Aoto*, Yoshio Kawamura and Hiroaki KiTAajiMa

Abstract

The possibility of seeding methods using protoplasts and isolated cells was examined in labora-
tory and the field by two means, respectively. One was directly using protoplasts and isolated cells
embedded in agars and calcium alginate gel as seed by Stationary culture-Gel covering method and
Suspending in gel-Soaking seeding string method, another was using the monospores from the
regenarated cell mass.

On the former means, in the laboratory, 79 to 100% of survival bodies on seeding strings changed
to the monospores or germlings on the 21th to the 23th day from beginning of culture, and their
number on the strings were enough for practical seeding. On the other hand, in the field, better
results were obtained in case of 14 and 18 days’ culture in the laboratory on the Suspending in
gel-Soaking seeding method.

On the latter means, in the laboratory, the number of seeds on the strings did not reach the
standard value, but, it would be able to raise the density of seeds by increasing regenerated bodies in
a flat-bottomed flask at the beginning of culture in the laboratory On the other hand, in the field, on
the 19th day from beginning of culture, 2.1 bodies of young thalli were recognized in a field of
microscope of 100 magnifications. Their maximum length reached 0.343 mm on the 25th day from
beginning of culture with shrinking of length by the death of the top which was due to four hours’

exposure in the day time.
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Changes of number of regenerated
bodies from protoplasts and isolated cells
during the culture period (12days) and
number of germlings at 18th day from
beginning of culture on seeding strings.
Protoplasts and isolated cells were seeded by
Stationary cultivation-Gel covering method and
cultured in laboratory.
(a). Seeding by agars of 1.0-3.0% concentrations
(b). Seeding by calcium alginate gels of 1.0-3.0%
concentrations
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Changes of forms of regenerated bodies
from protoplasts and isolated cells on seed-
ing strings.

Protoplasts and isolated cells were seeded by
Stationary culture-Gel covering method and cul-
tured in laboratory.

(a). Seeding by agars of 0.8-3.09% concentrations

(b). Seeding by calcium alginate gels of 0.8-3.0%
concentrations

(¢). Seeding by agarose of 1.0 and 2.0% concentra-
tion
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Growth of thalli regenerated from proto-
plasts and isolated cells cultured in labora-
tory on seeding strings.

Protoplasts and isolated cells were seeded by
Stationary cultivation-Gel covering method.
(a). Seeding by agars of 0.8-1.09% concentrations
(b). Seeding by calcium alginate gels of 0.8-1.0%
concentrations
(¢). Seeding by agaroses of 1.0 and 2.0% concentra-
tions
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Changes of number of regenerated
bodies from protoplasts and isolated cells
during the culture period (12days) and
number of germlings at 18th day from
beginning of culture on seeding strings.
Protoplasts and isolated cells were seeded by
Suspending in gel-Soaking seeding strings method
used calcium alginate gel of 1.09% concentration
and cultured in laboratory.
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Changes of forms of regenerated bodies
from protoplasts and isolated cells on seed-
ing strings.

Protoplasts and isolated cells were seed by
Suspending in gel-Soaking seeding string method
and cultured in laboratory.

(a). Seeding by calcium alginate gel of 1.0% con-
centration
(b). Seeding by agar of 1.09 concentration
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Growth of thalli regenerated from proto-
plasts and isolated cells cultured in labora-
tory on seeding strings.

Protoplasts and isolated cells were seeded by
Suspending in gel-Soaking seeding string method.
A 1 Seeding by calcium alginate gel of 1.09% con-

centration
O ' Seeding by agar of 1.0% concentration
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Changes of direct sticking rate of
regenerated bodies from protoplasts and
isolated cells to seeding strings.
Protoplast and isolated cells were seeded by
Suspending in gels-Soaking seeding string method
used calcium alginate of 1.0% concentration and
cultured in laboratory.
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Changes of number and forms of
regenerated bodies from monospores and
cell clumps on seeding string.

Monospores and cell clumps were seeded by
Monospore seeding method and cultured in labora-
tory.

(a). Seeding used 277 regenerated bodies from
protoplasts and isolated cells
(b). Seeding used 17,420 regenerated bodies
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Growth of thalli regenerated from
monospores and cell clumps on seeding
strings.

Monospores and cell masses were seeded by
monospore seeding method and cultured in the
laboratory.

O : Seeding used 277 regenerated bodies from
protoplasts and isolated cells
B : Seeding used 17,420 regenerated bodies
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Changes of number of regenerated
bodies from protoplasts and isolated cells
seeded by Suspending in gels-Soaking
seeding string method and number of germ-
lings on seeding strings.

Seeded protoplasts and isolated cells were cul-
tured in the field after culture in laboratory for 7,
14 and 18 days.

(a). Cultured in laboratory for 7days
(b). for l4days  (¢). for 18days
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Fig. 13. BEROER L BES ORI (BE—RE
%, BPHLETE)

Growth of thalli regenerated from proto-
plasts and isolated cells, and changes of
water temperature in the field.

They were seeded by Suspending in gel-Soaking
seeding string method and cultured in the field.
B  Cultured in laboratory for 14days
@ : for 18days
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Fig. 14. % L COEREERE & 935K (BlFik
B, FAER)
Changes of number of regenerated
bodies from monospores and cell clumps.
They were seeded by Monospore seeding method
and number of germlings on seeding strings.
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Fig. 15. HESTFHERE I & D FARIEL 71256 OEER
DER
Growth of thalli regenerated from
monospores and cell clumps seeded by
Monospore seeding method and cultured in
the field.
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Plate 1.



: Growth of thallus on seeding string. By Stationary cultivation-Gel covering method used calcium

alginate gel of 3.0% concentration. Cultured in laboratory for 23days.

! Same as A
: By Suspending in gel-Soaking seeding string method used calcium alginate of 1.0% concentration.

Cultured in laboratory for 3ldays.

: Regenerated bodies collected for Monospore seeding method. Cultured in laboratory for 9days.

F : Culture in the field seeded by Suspending in gel-Soaking seeding string method used calcium alginate
gel of 1.095 concentration.

E, Culture in laboratory for l4days, in the field for 12days.

F, Culture in laboratory for 18days, in the field for 16days.

: Culture in the field seeded by monospore seeding method, in the field for 12days.
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