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Rectangul釘 pieces(1-4 mm2) exc悶 dfrom young sporophytes (3-5 mm long) of Eisenia bi，り"lis
(時ellman)Setchell were cultured at different temperatures (10-250C) and light intensities (1000-8000 lux)， 
and the development and differentiation of callus were observed. A line of one or two callus-like cells were 
produced on the cut edge of explants from the sporophyte after four days in liquid culture. These cells were 
hemispherical and pigmented only a very little. After three weeks the callus was cut off from the original 
sporophyte piece and cultured in Iiquid medium. In about two weeks， a p町tof the callus cells differen-
tiated and grew up to blade-like plantlets. The growth of callus was optimal at 200C姐 d1000 
lux. Higher temperatures阻 dlight intensities were effective in the differentiation of callus cells to 
blades. 

Key lndex Wor，ゐ caU山 -development-Eisenia bicyclisー Laminariales-Phtuop紗ta-tissueculture-
you棺 sporop，砂te.

We reported白紙 dedifferentiatedyoung 

sporophyte cells of Laminaria japonica devel-

oped into filamentous male and female 

gametophytes， which produced sporophytes 
after fertilization (Notoya and Aruga 1990a). 

We also reported in Ecklonia cava也atthe cal-

lus developed spontaneously on the young blade 

which was formed parthenogenetically from 

female gametophyte and small cut pieces of nor-

mal young sporophyte differentiated to blade-

like thalli (Notoya andAruga 1991a). In these 

experiments cultures were not axenic， how-
ever the culture technique is easy and within 

a very short period of time the callus was 

formed from the excised pieces of young sporo-

phytes and the blade differentiated from the 
callus. In this paper we report the result of 
cultures of small pieces of tissue cut from 

young sporophytes in Eisenia bicyclis. 

Material and Methods 

A mature sporophyte of Eisenia bicyclis 

(Kjellman) Setchell was collected at Ohsaki in 

Zushi， Kanagawa Prefecture， on April 10， 

1990. A part of the blade surface with ma-

ture sori was cleaned up with a paper towel 

and excised. The excised pieces of about 4 

cm2 were further cleaned several times by 

sterilized seawater and a paper towel. They 

were put into Petri dishes filled with sterilized 

seawater for an hour. Liberated zoospores 

were collected by a glass pipet and transferred 
into a new Petri dish with sterilized sea-

water. They were washed three times repeat-

edly in the same manner. The zoospores 

attached on the slide glass were cultured at 

150C and 4000lux (14 L : 10 D). Modified 
Grund medium (McLachlan 1973) was used 
and renewed every week. From the attached 

zoospores， gametophytes developed and ma-
tured within three weeks. In eight weeks 

young sporophytes developed to 3-5 mm  long 
(Fig. 1A)， from which rectangular blade 
pieces 1-4 mm2 were cut out for tissue cul-

ture. 
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The artific凶 seawater“JamarinS" (Jama-
rin Laboratory) enriched with PESI (Tate-

waki 1966) was used for cultu目 ofthe sporo-

phyte pieces. The cultures w巴reincubated 

at 150C and 4000 lux (14 L : 10 D). Separated 

calluses were cultured in 40 ml flasks with 

liquid medium at 150C and 12000 lux (14 L: 

10 D). The culture medium was renewed 

once a week. The illumination was supplied 

by cool white fl.uorescent lamps 

Callus formation was examined at diff，巴rent

temperatures (10， 15，20， 250C) and light in 
tensities (1000， 2000， 4000， 80001ux) with a 
photoperiod of 14 L : 10 D. Eigh t pieces of 4 

mm2 from the central part of young blades 

were used. . The height of callus was mea-

sured with a micrometer under the micro-

scope. 

Results and Discussion 

Callus-like cells were produced in 1-3 cell 

lines on the cut edge of a piece of single-cell-

layered blade after 4 days in culture (Fig. 

1B). They were hemisphericai and larger 

than the original blade cell. They had a few 

small pigments and were transparent and pale 

yellow (Fig. 1C). These callus-like cells were 

similar to the callus cells just before differenti-

ation from explants of large natural plants in 

Ecklo仰仰a(Notoya and Aruga 1989， 1991a， 
N otoya 1990)， Eisenia bicyclis (N otoya and 

A B .~. ..... ..... 

Fig. 1. Tissue culture from young sporophyte explants of Eisenia bicyclis (Kjellman) Setchell. (A) A young 
sporophyte of E山 niabicyclis cultured for three weeks after fer出 zationat 150C and 4000 lux (14 L : 10 D). (B) A 
piece of a single-layered part of young sporophyte after four days in culture. (C) Enlarged callus-like cells 
developed on the cut edge of the explant. (D) A piece of the lower part of a sporophyte cultured for a week. (E) A 
piece of the lower part of a sporophyte cultured for three weeks. (F) Mass of callus cells separated from the 
sporophyte piece and cultured for a week. (G) Primordia of blade-like sporophytes. (H) Developed young 
sporophytes three weeks after the separation of callus from the sporophyte piece. Bars， 100μm in (B)-(H) 
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Fig. 2. Growth of callus at different tempera-
tures and light intensities (仕omleft to right 1000， 
2000， 4000 and 80001ux at each temperature) 
Columns shaded on the top indicate the formation 
of blade-like sporophytes仕omcallus. Verticallines 
for half the standard deviation 

Aruga 1990b)， Laminaria jatonica (Kirihara et 
al. 1991) and Undaria tinnatがda(Notoya and 
Ar可a1991b). 

In the lower part of a blade of young sporo-

phyte tissues were partly single-and partly 

multi-cell-layered. After eight days it was ob-

served that the callus-like cells were arranged 

in single-cell-layer on the single-cell-layered 

part and in multi-cell-layer on the multi-cell-

layered part of the blade piece (Fig. 1D). Af-

ter two weeks， massive callus cells were ob-
S巴rvedto have propagated vigorously from 

the multi-cell-layered part of the blade， but 
not many callus cells were produced from the 

single-cell-layer巴d part of the blade (Fig 

1E). After three weeks， these clumps of cal-
lus cells were separated from the original 

piece of blade explant and transferred to the 

culture under a high light intensity of 12000 

lux (Fig. lF). Two weeks after separation 

from the original explant， primordia ofblade-
like sporophyte differentiated from the callus 

(Fig. 1G). In addition， irregularly shap巴d
blade-like plantlets with transparent rhizoidal 

cells were observed on the mass of callus (Fig 

1H). 
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Fig. 2. After 4 days the height of callus was 

not greatly different at each light intensity 

from 10 to 200C， while at 250C it was smaller 
than that at 1O-200C. After eight days， the 
SlZ巴ofcallusincreased at 15 and 200C， espe-
ciallyat 1000 lux. The highest growth of cal-

lus was attained at 200C and 10001ux after 
sixteen days. The calluses grew well also at 

100C under all the light intensities and at 

150C and 10001ux. The differentiation of 

callus cells to blade-like plantlets was ob-

served at 150C under 2000-8000 lux， at 200C 
under 2000-80001ux and at 250C under all 

the light intensities. Thus， it is clear that the 
growth of callus was fast at lower tempera-

tures and lower light intensities， and the cal-

lus differentiated to blade-like plantlets at 

higher temperatures and higher light intensi-

ties in this species. Similar results were ob-

tained with explants from the natural materi-

al in E問問 bゅclis (Notoya and Aruga 
1990b). 

Two types of differentiation have been 

reported in the tissue culture from young 

sporophytes of Laminariales; sporophytes 

were produced directly from the callus (Saga 

et al. 1978， Notoya and Aruga 1991a) and by 
fertilization of aposporously formed male and 

female gametophytes (Notoya and Aruga 

1990a). In the present culture experiment of 

young sporophyte explants in Eisenia bicyclis 

the callus differentiated directly to young 

sporophytes 

The manner of diffj巴rentiationof callus cells 

produced from the young sporophyte explant 

in the present experiment was similar to that 

of callus cells produced from the explant of 

natural materials of Ecklonia cava and Eisenia 

bi，りclis(Notoya and Aruga 1989， 1990b). In 
such a way like this the callus can be produced 

easily and differentiate to sporophytes in a 

very short period of culture. Thus， it is sug-

gested that the present procedure for tissue 

culture is useful for seed production of 

Lamiariales plants 

The growth of callus at various tempera-
tures and light intensities was compared in Kirihara， S.， Notoya， M. and Aruga， Y. 1991. Tissue 
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能登谷正浩・長嶋美香子・有賀祐勝:褐藻アラメ幼胞子体からの組織培養とカルス形成条件

アラメ Eiseniabicyclis (KjeIlman) SetcheIlの遊走子を培養して得られた 3-5mmの幼胞子体の葉片を用いて組織

培養を試み，カルスの形成から葉状体への分化を観察するとともに，カノレス形成におよぼす温度と照度の影響を

調べた。幼胞子体を 1-2mm角の葉片に切断して 150C，1000 Iux， 14 L : 10 Dの条件で培養した結果 4日目に切

断面から 1層の半球状で色素体の少ないカルス様細胞の成長が認められた。培養3週間後，直径約 1mmに成長

したカルスの塊を分離して培養を続けたところ 5週目にはカルス塊の一部に色素体の多い細胞が生じ，それら

の細胞は葉状体へ分化した。また，温度 10，15， 20， 250Cと照度 1000，2000， 4000，8000Iuxを組み合わせた条件

下で幼胞子体葉片を培養してカルスの成長を観察した結果，成長は200C，1000Iuxで最も速く，高温，高照度ほ

と.葉状体への分化が早いことが分かった。 (108東京都港区港南4-5-7 東京水産大学藻類学研究室)




