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Poor development occurred in cultured and wild wakame, Undaria pinnatifida
along the coast of Nagasaki prefecture from winter 2015 to spring 2016

Takanart KIRTYAMA, Havaro DONAIL Nana KARINO 2,Satosur OHASHIZ AND Junn TAKADAS

Poor development of cultured wakame, Undaria pinnatifida, duing the early growth period was observed along the coast
of Shimabara at Ariake Bay in Nagasaki prefecture from the first of November to the end of December in 2015. In the survey
thereafter, we confirmed that this phenomenon occurred not only cultured wakame, but may also have occurred in wild wakame
widely along the coast of Nagasaki prefecture. These phenomenon were thought to be caused by high water temperature from
autumn 2015 to winter 2016.
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Fig. 1 The map showing the sites( A, m) where poorly developed Undaria pinnatifida were observed. A : wild

U. pinnatifida, B : cultured U. pinnatifida, O

: not observed, M\ : sites where fouling occurred on

seedling collectors, % : measurement sites of water temperature.
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Fig. 2 A variety poorly developed cultured U. pinnatifida which were collected from the culture grounds along the
coast of Shimabara peninsula in Ariake Bay. A~D:poorly developed juvenile to young sporophytes, C-1 and
D-1:notched and arc marks observed on the stipes, which resemble bite marks of Acanthopagrus schlegeli , E:
circle or oval holes observed on the leaves, which resemble bite marks of Cymodoce japonica, F:speckles
observed on the leaves, which were infested by Amenophia orientalis, G: cavitics observed on the cross section
of stipe (G-1), which were infested by Ceinina japonica. Arrows indicate the characteristic bite marks or

cavities.

Fig. 3 Photographs showing fouling by organisms such as, diatoms ( =+ ) and Ectocarpales (mp ) which were attached

to the seedling collectors of U. pinnatifida. A, B : Seedling collector of U. pinnatifida collected from the culture
ground in Shimabara coastal area on 9 November (A) and on 9 December (B) in 2015. Red arrows (=)

show juvenile
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Fig. 4 Water temperature at the depth of 1m of U. pinnatifida culture ground along the coast of Shimabara and

the B3 turret at Isahaya Bay in Ariake Bay.
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Fig. 5 Relationship between daily water temperature at

the depth of 1 m of the B3 turret in Isahaya Bay
and at the U. pinnatifida culture ground along
the coast of Shimabara in Ariake Bay from
October 2015 to May 2016.
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