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Kyosuke Niwa*: Experimental cultivation of Undaria pinnatifida for double cropping in Pyropia farms around the Akashi Strait, Hyogo
Prefecture. Jpn. J. Phycol. (Sorui) 63: 90-97, July 10, 2015

This study examined the possibility of double cropping by introducing Undaria pinnatifida (wakame) after Pyropia (nori) cultivation in the
sea around the Akashi Strait of Hyogo Prefecture, because bleaching of Pyropia blades has recently caused extensive economic damage to
nori cultivators in the late harvest season. To enable the start of Undaria cultivation for double cropping by two months late, free-living male
and female gametophyte cultures were established respectively from a single zoospore discharged from mature sporophytes, and were kept
in an incubator under controlled conditions. The mature gametophytes were mixed, cut into pieces and attached onto strings wound around
collectors to obtain fertilized eggs. Germlings (juvenile sporophytes) on the strings were cultured in 20 L indoor water tanks from late
November to late December, and moved to nursery cultivation in the sea from late December to late January. The growing juveniles were
cultivated in the floating cultivation facility in the Pyropia farm from late January. In spite of the delayed start, large sporophytes of av. 177
cm in length (without sporophyll and holdfast) were harvested in mid April. In addition, Undaria sporophytes were confirmed to be tolerant
to bleaching by low dissolved inorganic nitrogen (DIN) concentration as compared with Pyropia blades. Thus, the double cropping with

Undaria in the Pyropia farms can be a candidate to reduce economic damage in the late period of Pyropia cultivation.
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Fig. 1. Isolation and culture of male and female gametophytes for seedling production of Undaria pinnatifida. (a) Colonies of male and female gametophytes
developed from zoospores after a month of culture. (b) A female gametophyte developed from a single zoospore. (c) A male gametophyte developed from a
single zoospore. (d) Cultures of free-living female (left) and male (right) gametophytes. (e) 100 mL flask containing male and female gametophytes for testing
sporophyte germination. (f) Germlings (sporophytes) developed from fertilized eggs on female gametophytes cultured for 8 days in the 100 mL flask. Scale

bars: 400 ym in (c) also applies to (b); 100 pm in (f).
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Fig. 2. Seedling production using free-living gametophytes of Undaria pinnatifida. (a) Cutting of free-living gametophytes using an electric mixer. (b)
Attachment of cut gametophytes to collectors by using a paintbrush. (c) Attachment of cut gametophytes to collectors by soaking collectors in gametophyte
suspension. (d) Culture of sporophyte germlings (seedlings) attached on collectors in two 20 L indoor water tanks. (e) Seed strings were detached from the
collectors and rewound around metal frames for nursery cultivation in the sea.
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Fig. 3. Map showing the cultivation site (closed circle) around Akashi Strait, Seto
Inland Sea. Open circle shows the measurement site for seawater temperature.
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Fig. 4. Record of seawater temperature near the cultivation site.
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Table 1. Measurements of Undaria pinnatifida sporophytes collected on
March 7 and April 15,2014. Average+SD.

Sporophyte length Blade length Blade width
(cm) (cm) (cm)
March 7, 2014 5547 4516 2444
(n=5)
April 15,2014 177422 154423 87+3

(n=10)

“Total length, “Length of the sporophyte without proximal parts after sporophyll and

holdfast were removed for marketing.
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Fig. 5. Sporophyte samples of Undaria pinnatifida grown at the cultivation site. Three blades on the left were collected on March 7,2014; three

blades on the right were collected on April 15,2014. Scale bar, 1 m.
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Fig. 6. Large sporophyte of Undaria pinnatifida grown at the cultivation site. The
sample was collected on April 21,2014. Scale bar, 1 m.
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Fig. 7. Changes in dissolved inorganic nitrogen (DIN) concentration in seawater at
the cultivation site.
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