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Growth of excised pieces containing elongated denticles from the lower 
marginal parts of Porphyra tanegashimensis and P. haitanensis 

gametophytes

Eiji FUJIYOSHI＊1 and Norio KIKUCHI＊2

Abstract  Porphyra tanegashimensis and Porphyra haitanensis gametophytes have elongat-
ed denticles that take the form of small lobes on their lower marginal parts. We investigat-
ed the ability of these elongated denticles to form gametophyte lobes, using excised piec-
es that were freed from the influence of other parts. Gametophytes of the two species were 
cultured from conchospores for a period of 2 months. Small pieces containing elongated den-
ticles were excised from the lower marginal parts of the gametophytes and cultured at 20
℃ and 40μmol photons m－2 s－1 under a photoperiod regime of 10L : 14D （light : dark）. Af-
ter about 1 month, some of the elongated denticles further developed, and the excised pieces 
came to resemble lacerated thalli. These results suggest that the elongated denticles possess 
the ability to grow into lobes under natural conditions.
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短　報

　Some species of the genus Porphyra possess small 
denticles along the margins of their gametophytes 

（foliose thalli）. The role of the denticles has not yet 
been revealed. Porphyra tanegashimensis Shinmura 
gametophytes are lacerated and have specific 
elongated denticles that take the form of small 
lobes on their lower marginal parts. Although the 
elongated denticles of P.tanegashimensis which 
characterize this species are expected to grow into 
lobes, they reached only a few mm in intact thalli in 
an earlier culture study （Shinmura, 1974）. However, 
this result does not preclude the possibility that the 
growth of elongated denticles is limited in intact 
thalli, as is lateral bud inhibition in higher plants. 
Porphyra haitanensis Chang et Zheng gametophytes 
which are not lacerated also have elongated 
denticles （Chang, T. and B. Zheng, 1960）.
　In this study, we investigated the ability of the 
elongated denticles to form gametophyte lobes in 

these two species, one with lacerated gametophytes 
and the other with unlacerated gametophytes, using 
excised pieces that were freed from the influence 
of other parts in reference to the experiments of 
Notoya （1995；1999）.
　Gametophytes used in the present study were 
initiated from conchocelis of P.tanegashimensis 
and P.haitanensis. The former originated from 
a gametophyte collected at Ginowan, Okinawa 
Prefecture, Japan, on 26 February, 1998 and the latter 
was a cultivar provided by the Saga Prefectural 
Ariake Fisheries Research and Development Center. 
Culture methods were conducted as described 
previously （Shinmura, 1974；Migita and Ito, 1987；
Aramaki et al., 2001）.
　Gametophytes were cultured from conchospores 
for a period of 2 months at 20℃ and 40μmol 
photons m－2 s－1 under a photoperiod regime 
of 10L：14D （light：dark）. Although enriched 
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seawater SWMⅢ （Ogata, 1970） is recommended 
（Kito, 1985） for Porphyra gametophyte culture, 
the enrichments in SWMⅢ are considered to be 
too concentrate, especially for P.tanegashimensis 
gametophyte culture （Fujiyoshi, unpublished）. 
Therefore 1/10 modified SWMⅢ medium and 
1/2 SWMⅢ medium （Table 1） were used for 
gametophyte culture of P.tanegashimensis and 
P.haitanensis, respectively. Gametophytes of 
P.tanegashimensis and P.haitanensis grew to reach 
7.0-9.7cm and 17.2-36.8cm, respectively （Fig. 
1A, 2A）. As in the previous culture experiment 

（Shinmura, 1974）, our cultured P.tanegashimensis 
gametophytes were not lacerated （Fig. 1A）. Small 
pieces containing elongated denticles （Fig. 1B-C, 
2B-C） were excised from the lower marginal parts 
of the gametophytes and cultured under the same 
conditions. For P.haitanensis, a dioecious species, a 
male gametophyte was used.
　The elongated denticles on the margin of an 
excised piece of P.tanegashimensis were smaller than 
1mm in length （Fig. 1D）. Ten days later, one of the 
cut edges became umbilicate, with the appearance 
of rhizoids, and the elongated denticles resembled 
lobes （Fig. 1E）. After 15 days, the lobes that had 
developed from elongated denticles reached 3mm in 
length （Fig. 1F）. After 30 days, the marginal parts 
of the lobes had matured （Fig. 1H）. However, lobes 
grew larger, and one of the lobes reached nearly 
3cm in length after 38 days （Fig. 1I）.
　The elongated denticles on the margin of an 
excised piece of P.haitanensis were smaller than 
0.5mm in length （Fig. 2D）. Eleven days later, 

one of the elongated denticles reached 3mm （Fig. 
2E）. After 24 days, the elongated denticles grew 
significantly and transformed into lobes （Fig. 
2F）. After 32 days, the marginal parts of the lobes 
had matured and one of them reached nearly 8cm in 
length （Fig. 2G）.
　A l t h o u g h  t h e  e l o n g a t e d  d e n t i c l e s  o f  
P.tanegashimensis were hypothesized to grow into 
lobes, they reached only a few mm in length in 
intact thalli （Shinmura, 1974）. Migita and Ito （1987） 
reported that the gametophytes of P.tanegashimensis 
were torn into many lobes along straight slits in 
culture. In this study, the gametophytes from which 
the pieces were excised were not lacerated （Fig. 
1A）, and elongated denticles on the margin of the 
piece grew and transformed into lobes （Fig. 1D-I）. 
These results suggest that the elongated denticles 
possess the ability to grow into lobes under natural 
conditions as detailed in Shinmura’s hypothesis. 
When most of the thallus is cut off, for example, 
by natural wave action, it seems that elongated 
denticles on the margin of the remaining lower 
part freed from the influence of the upper part 
grow significantly. However, torn-like wild thalli 
as reported by Migita and Ito （1987） have been 
observed at Ginowan. Further study is needed to 
reveal the mechanism by which lobes are formed in 
nature.
　P.haitanensis gametophytes, which are not 
considered to be lacerated, have characteristic 
elongated denticles （Chang, T. and B. Zheng, 
1960）. In this study the elongated denticles on the 
margin of the excised piece grew and transformed 

Table 1. Contents of 1/2 and 1/10 modified SWMⅢ media.
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Fig. 1. Gametophytes of Porphyra tanegashimensis, and growth of a piece containing elongated 
denticles that was excised from the lower marginal part. （A） Intact thalli grown from conchospores 
after 2 months in culture. （B） Microscopic denticles on the middle marginal part. （C） Elongated 
denticles on the lower marginal part. （D） Excised piece containing elongated denticles （a-d）. Arrows 
indicate cut edges. （E-I） Successive stages of the excised piece （D） in culture, showing development 
of the denticles （a-d）. （E） 10 days later. （F） 15 days later. （G） 20 days later. （H） 30 days later. （I） 38 
days later.  Scale bars : A, 1 cm ; B-C, 100 μm. ; D-F, 1 mm ; G-I, 1 cm.
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into lobes （Fig. 2D-G） in the same way as did 
P.tanegashimensis. This result suggests there may 
exist lacerated thalli of P.haitanensis in nature; 
however, we do not have any clear information in 
this regard.
　Notoya （1995, 1999） cultured small excised 
pieces from Porphyra dentata gametophytes, and 
reported regeneration of bladelets on the cut edge 
of the upper side, but did not report the growth 
of denticles. Denticles growth does not seem to be 
typical for the Porphyra in which gametophytes 
possess denticles.
　Elongated denticles on the margin of the excised 
pieces from P.tanegashimensis. and P.haitanensis 
gametophytes developed and transformed into 

lobes in culture, and the pieces came to resemble 
lacerated thalli. These results suggest that the 
elongated denticles possess the ability to grow into 
lobes under natural conditions.
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Fig. 2. Gametophytes of Porphyra haitanensis, and growth of a piece containing elongated denticles 
that was excised from the lower marginal part. （A） Intact thalli grown from conchospores after 2 
months in culture. （B） Microscopic denticles on the middle marginal part. （C） Elongated denticles 
on the lower marginal part. （D） Excised piece containing elongated denticles （a-d）. Arrows indicate 
cut edges. （E-G） Successive stages of the excised piece （D） in culture, showing development of the 
denticles （a-d）. （E） 11 days later. （F） 24 days later. （G） 32 days later. Scale bars : A, 5 cm ; B-C, 100 
μm ; D-E, 1 mm ; F-G, 1 cm. 
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｜和文要旨｜

PIT tagを用いた個体識別法による日光系ニジマス

(Oncorhynchus mykiss）の成長率に関する遺伝率の

推定

佐藤良三 （中央水産研究所）

束 照雄（中央水産研究所）

武藤光司 （中央水産研究所）

日光系ニジ、マス雄親魚8尾と雌親魚、20尾による20組

の枝分かれ交配を行い，平均約31gまで各交配組毎に

飼育し，腹腔内に PITtagを装着させて全個体を同ー

の飼育池に収容して90日間の飼育試，験を行った。成長

率は体長で1.215，体重で1.686と小さかったが，三元

配置の分散分析法の雄親魚、成分の分散から，体長の成

長率の遺伝率0.239，体重の成長率の遺伝率0.261を推

定した。また，両形質問の遺伝相関は0.983と極めて

高い正の相闘が推定された。これらの結果から，日光

系ニジマスの成長の改良には個体選択と家系選択とを

組み合わせることが効果的であること，体長への選択

は体重へも同程度の選択反応が期待できることが示唆

された。また， PITtagによる個体識別法は枝分かれ

交配による遺伝研究には有効であることが明らかとな

った。

No.16, 1 7 (2006) 

タネガシマアマノリおよび壇紫菜 （Porphyrahaita-

nensis）配偶体基部より摘出した大型の鋸歯を含む小

葉片の生長

藤吉栄次 （西海区水産研究所）

菊地 則雄 （千葉県立中央博物館海の博物館）

タネガシマアマノリ （Poゆhyratanegashimensis) 

と壇紫菜 （P.haitanensis）の配偶体は，基部に大型

の鋸歯を持つことが知られている。他の部分のおよぼ

す影響を除くため，この大型の鋸歯を含む部分を小葉

片として摘出し，約 1カ月間培養したところ，鋸歯部

が大きく生長し小葉片は裂葉状の葉体になった。こ

のことから，天然においてもこの大型の鋸歯が生長し，

葉状体が裂葉を呈する一因となりうる可能性が示され

た。

No.16, 9 13 (2006) 

胎盤性生殖腺刺激ホルモンによるマアジの成熟・排卵

促進

依田真里 （西海区水産研究所）

水田 浩二 （長崎県総合水産試験場）

松山 倫也 （九州大学農学研究院動物資源科学部

門海洋生物生産学）

マアジの成熟・産卵に関する基礎的知見を得るた

め，卵黄蓄積がほぼ終了したマアジ雌親魚に HCGを

投与し， HCG投与から卵成熟に至るまでの卵母細胞

の成熟度の変化を調べた。 HCG投与後24時間で卵黄

形成が終了して核移動が起こった個体が出現し，投与

後36時間で吸水卵を持つ個体が出現した。投与後48～

60時間で排卵個体が観察された。

No.16, 15-18 (2006) 

曳網漁具に装着する大型クラゲ混獲防除装置 JET

(Jellyfish gxcluder for工owedfishing gear）の設計・

製作方法について

松下吉樹 （水産工学研究所）

本多直人 （水産工学研究所）

曳網漁具を用いる漁業において，大型クラゲの混

獲を緩和するために開発した装置JET(Iellyfish .Ex-
cluder for工owedfishing gear）の機能と設計・製作

方法色新潟県の板ぴき網漁具を例としながら解説し

た。また，様々な曳網漁具に対して設計・製作を行う

際に注意すべき点と参考となる知見を示した。そして

曳網漁具を用いる漁業における大型クラゲの混獲問題

を，漁具改良により解決するための技術的な課題を示

した。

No.16, 19-27 (2006) 

富栄養海域における汚染指標二枚貝のシズクガイの個

体群動態に関する研究

斉藤 肇（水産工学研究所）

シズクガイ Theoralubrica （二枚員・アサジガイ科）

は，我が固における汚染指標種のひとつである。環

境指標として本種の在／不在や多寡が論じられてきた

が，富栄養化海域において本種が継続的に優占する背

景となる諸過程について十分に理解されているわけで

はない。本研究では，京都府舞鶴湾における本種個体

群の時空間パターンを明らかにし環境変数との関係

について考察した。

本種は小河川から陸水が流入する浅い湾奥部にお

いて多数出現し春季に個体密度が高く，初夏に著し

く減少するという規則的な年周期を示し，個体密度の

減少は貧酸素化とは同期していなかった。秋季には，

本種の出現は浅い湾奥部に限定され，これらのわず

かな生残個体が，春に稚貝の高密度の加入をもたらす

seed-populationとして機能していると考えられる。

生殖巣の組織学的観察の結果，既存の観察知見のと

おり，雌個体の最小成熟サイズは殻長5mmであるこ


