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Leaf-lost Phenomenon Caused by Grazing of Herbivorous Fish on
Juvenile Wakame, Undaria pinnatifida, Cultivated in Coastal Waters

along the Shimabara Peninsula, Nagasaki Prefecture
Takanari Kiriyama, Hiroshi Nagatani, and Akihiko Fujii

The Leaf-lost phenomenon was first observed in the Shimabara cultivation grounds in mid
November 1999. Ensuing investigations found the phenomenon in almost all the cultivation grounds
along the Shimabara Peninsula.

The leaf-lost thalli showed no evidence of physiological dysfunction, such as discoloration or
necrosis, but had straight or jagged scars on their distal ends. These scars were resembled those
caused by grazing of herbivorous fish. In an experiment, the cultivation rope was covered with a
hard cylindrical net made of polyethylene. When covered, the thalli inside the cover grew normally,
while the unprotected thalli remained short with the scars on their distal ends. These results sug-
gested that grazing herbivorous fish may cause this phenomenon. This is the first time the phe-
nomenon has been recognized in the 40-years-history of Wakame, Undaria pinnatifida, cultivation
in this district. Why fish grazing occurred in 1999, and whether it will occur in coming seasons re-
main to be determined.
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Fig. 1. A map showing the Undaria pinnatifida cultiva-
tion grounds (line) along the Shimabara Peninsula.
Areas where the leaf-lost phenomenon was observed
are shown in solid (heavy) and open (light) circles.
Small solid circles indicate the locations of fisheries
cooperative assoclations.
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Fig. 2. Various leaf-lost thalli of cultivated Undaria
pinnatifida.
A-C, Thalli collected at Shimabara on Dec. 9, 1999.
Similar thalli were widely observed in almost all the
cultivation grounds along the Shimabara Peninsula.
D, Leaf-lost thallus collected at Futsu on Dec. 9,
1999. The characteristic marks left on the thallus
suggest that it was grazed on by Siganus fuscescens.
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Fig. 3. The marks left by grazing of Jassa falcate
(Gammaridea) on the periphery of juvenile Undaria
pinnatifida.

A, Seen with experimental feeding. B-C, Observed
on the cultivated thallus at Shimabara on Dec. 9,
1999.
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Fig. 4. A hard cylindrical net made of polyethylene
was used to cover the Undaria pinnatifida culti-
vation rope experimentally.

A, The plastic net was attached to the rope on
Nov. 30, 1999. B,Thalli inside (B-1) and outside
(B-2) the cover on Dec. 9, 1999. C, Thalli inside
(C-1) and outside (C-2) the cover on Dec. 21, 1999.
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