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Undaria pinnatifida Wakame in Japanese
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Figure 3. A, sporophylls are prepared for zoospore release; B, the zoopore
solution is poured over the sced-collectors: C. seed collectors in
tanks, juvenile sporophytes develop prior to out-planting. D, free

living culture of gametophytes.



Figure 2. The life history of Undaria. 1, zoospore (n); 2,34, germination;
5,6, male gametophyle generation (n) (¢, spermatozoid) ; 7.8.9,
female gametophyte generation (n) (a, oogonium; b, vospore) ; 10,
fertilized oospore (2n); 11, germination of the sporophyte genera-

tion (2n) (d, rhizoid) ; 12, plumule of juvenile sporophyte; 13,
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JUVENILE STAGE

GROYING STAGE
WATURE STAGE
Figure 3. The seasonal change of waler temperature at the Undaria cultiva-
tion ground in northern Japan.
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Seed collectors culture in tank gametophyte phe



Raising cultivation of young fronds




Germling on the seeding string



Young fronds on the seeding string
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Figure 6. A, Spore collector kept in the sea until young fronds are 2-3 cm in

length. B. Inserting of seeded ropes into the twist of the main cul-
tivation rope. C. juvenile Undaria sporophyte inserted between the

strand of the main rope; D. setting the main rope out into the sea.



Juvenile fronds inserted between the strand of
the main rope




AL VERT’ICAL HANGING TYPE( Noren Shiki)
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Figure 12. Three representative tyvpes of Kom-
bu cultivation apparatus usoed Iin
Hakodate area, Hokkaido: A. Vertie:
al hanging type {(Noren shiki) . B.
Longline type (Haenawa shiki) - L
C. Longline tyvpe {(Haenawa shiki) -
 §

thin and soft synthetic tape (Figs 13B. 15)
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Undaria cultivation ground by floating system
In Naruto
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Harvesting of Undaria fronds from the site of the boat






Boiling of fronds in outdoor facilities
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Salt processedJndaria fronds



Harvesting method in China




Harvesting method in China




Boiling of fronds in China
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Processing of boiled fronds



| aminaria cultivation
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la fronds ( 4 m of length)

Inar
Naruto, warm waters Japan
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Mixed cold dishes
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Life cvcele of Laminaria japonica, showing
an alternation of generations between
the macroscopic sporophyte (spore-pro-
ducing phase) and microscopic gamet
ophyte (gamete-producing phase).




Gametophyte phase free living culture
for the strain keeping




[Migure 5. Spore collection. Mother blades with mature sori are soaked in
sterilized seawater, then, a large number of zoospores are re-

leased in seawater within 30-60 minutes.
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Seeding. A zoospore suspension is poured into sterilized seawater

(front tank) . Immediately after, the spore collector is immersed

mto Lthe tank, and allowed to stand for about 24 hours (back tank).



C. LONGLIQIE TYPE( Haernawa Shiki)—
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Figure 12.

Three representative types of Kom-
bu cultivation apparatus used In
Hakodate area, Hokkaido: A. Vertic-
al hanging tyvpe {(Noren shiki) . B.
lLongline type (Haenawa shiki) - L.

C. Longline tvpe (Haenawa shiki)
1.



Figure 13. Maintenance of good Kombu growth and the prevention of loss of
fronds. A, thinning of excessive fronds; B, binding of loose hold-
[asts.




Laminaria cultivation by rope system



Harvesting of force-cultivated
Laminariajaponica
In Hakodate, Hokkaido, cold waters



