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OKUDA, H. 1980. Electron microscopic observations on a brown alga Undaria pinnatifida
(Laminariales), with special reference to the fine structure of the epidermal and cortical
layer cells and the mucilage gland. Jap. J. Phycol. 28: 255-263.

As a basic study of the morphology of the Undaria pinnatifida, electron microscopic
observations of the frond were carried out. The fresh materials were obtained from
Onomichi in Hiroshima Prefecture and fixed by double fixation of glutaraldehyde and
osmic acid. After dehydration and Epon embedding, the ultrathin sections were stained
by uranyl and lead acetates. The findings were as follows: (1) Several chloroplaste were
seen in an epidermal and a cortical layer cells. A lamellae band of the chloroplast does
not differentiate into grana and stroma lamellae and is formed by three thylakoids. (2)
Some thylakoids of the chloroplast were connecting each other. (3) Mitochondria are
mostly seen at the end portion of thylakoid. (4) About the mucilage gland the fine struc-
ture of the sticky contents, the membrane structure and different stages of the develop-

ment were observed.
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Fig. 1. Light micrograph of epidermal (E), cortical (CL) layer cells and mucilage gland (M).
%500. Fig. 2. Electron micrograph of epidermal layer cells. Fig. 3. Epidermal cells near
the cortical layer. Nucleus (N), mitochondria (1), some chloroplasts (C) and Golgi body (G)
are noticed. Fig. 4. Chloroplast ER (CE), connecting with nuclear envelope (NE). N:
Nucleus. Fig. 5. In the cytoplasm of cortical cell, mitochondria mainly seen at the end portion

4
I

of the chloroplast (1). Golgi body (G) near the nucleus (N). (Scales in Fig. 2, 3, 5. 1 #m.)
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IFig. 6. The chloroplasts surrounded by the double layer membranes (chloroplast mem-
brane 1). A lamellar band formed by three thylakoids and some thylakoids are connect-
ing each other in some portion (#). Carotenoids (CA) are also noticed. Fig. 7. In the
dilatated cortical layer cells (CL), vacuole (V) occupies greater part of the cytoplasm.
I£: epidermal layer. (Scale 1 /m.)
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Figs. 8-9.  Electron micrographs of the mucilage gland. 8. Various dense materials sur-
rounded by membrane system at the center of this gland. Uncontinuous membrane (1)
observed peripheral area of the gland. 9. In this gland amorphous materials seen in
the membrane system. (Scale 1//m.)
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Fig. 10.  The mucilage gland (M) connected with neighboring cell (C) through opening (O)

of the cell wall (W). Uncontinuous membrane (1) are observed. 11. This mucilage

gland consist of small sac like structure (V), and no dense materials are observed. C:
Cut surface of other cell. CM: cell matrix. (Scale 1/m.)
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13

Fig. 12, Some part of membrane system of the mucilage gland. Arrows show continuous
part of the membrane. 13. Some mucilage gland (M) show empty contents with out
any membrane nor materials. C: Cut surface of other cell. CM: cell matrix. (Scale
1/m.)
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gland showing different stages of the
development.

z

oo 1) B ORMaE—fe 2 i~ AE N 75 G o
2 &, IHEK file D 2 MREIRIE LT IE A LT
Wh, 2~3JEH OMIE DR S oM Fl b L
T b B TH B, b4, R, R o M
INEREN D T AT E S LSRG, TOERMRI L
Y77=Vi, ATV -V RCIFRETHI L,

LSRN T v = = 712 X B GBI TH B & L4 X
D, trvo—2LF 2 bR s (BES 1977), JKEo
Ml Lo fiie & IbiE42 Lok & &S Th o,
k(R RS, B & b 1 5~6 EfFfe
L, WIMEIE OB GE0 %\, £ DORE JEEFH)
o fk & (ROBARDS 1970, GEOFFREY 1970) + (&
EARELED I, B THERICEER TR Y, FMA
LR DR DE AN B I I 28 OV TR A
UL Ztssvan 732 ERZFERLTVDE L
Wb to, GIBBS (1962) (XA D4} ik & 3 & (koo 4k
izt sfst & o e Pk A2 )T Chrysophyceae <°
Cryptophyceae (2§42 #HIC > W Tt L 72,
Bouck (1265) (X3 ffio> Fucales, Laminariales ¥
L 0% Ectocarpales 129 5 iy Dl A i,
SR AT MEIME & lifE LT D 2 &R, &
| B IERE AR & b BT DAtk olR
#ysom 77 x N ER EIEA TG B, SEIOMEES
UL B O & —H% LT\ 5, HEREAD 7 2 7 4§
L6 ADT * 7 NWEESh, ZEOF 7 34 FTIg
Dizo T B, —CHEBOIERA TR T # 7 9
PRt aifile - TW A O TEOMNIER & LTHBR 2L
[RGB ERL T B0, 775 4 O
TR UELIE, — oy ¥FOF 5 a4 FRILIHT
BUWIE L\ b % 35 U CHEET 2 il 23 v 1w difs L
TWAIZEMRBRS, ZoOPikIZ Bouck (1965),
EVANS (1866) & 0Jjihl & —f% L T\ % 25, GIBBS
(1962) | XMWEBIDF 7 2 4 FIEEAE I P
Y FRSERTRT EIMR TR D, ZOFRIRAEDO T %
ADF 7 a4 FOMGRER LIRS L5215,

I b a v FY T 0% R ADMGTE: L Tl
Bz, Bouck (1663) (4 Fucales, Laminariales,
s L O Ectocarpales 45D #)
X, o/ NEY & RLE S I BRI e & H - T
W5, LaL, CHI(1977) 136
T b ay BT AERMACERT L T FET 50
B, KRG TH D Z EHREL T D,

L /4 FIiZoWwTlk SIMON (1954) piiged T D
JZHE & 57 AR D W TR A 1770V, OEEENYT L
122U Tk MANTON (1957), Bouck (1965), EVANS
(1966), HORI (1971) & 23475 LT\ %, EVANS (1966)
(BT e Sl W N S AR G MY (1T €2 7 A E () AN
BB Y, SEDHEA 2L OITIZRDIE & & 2R
LT3, HORI (1971) A I3 % % & i
Hoe v s 4 FORMA T, FIEEE T O
AR iz X B 40 AT/ 5 bolke v /4 F&ERAL,

Nt
7

ClXIravy YT

17> Sphacelariales




Fine structure of Undaria 263

IR R 1T 5 LDk e L /7 4 K& Ligys &R
9 A A2V rudimentary pyrenoid OfFE{E%
w1z,

B DM TR AN N T DA 2 AL 2 WL S
R, AR ORI & T B, gl
DEBFLERLTWBEELBRS,

IhETOT H 2 DEN, EFMuoBlgEcL s,
HRBECR SN2 HE OV Dok 4 RIORFHT B
ThHRBH D LMWKz, Thebb, Ho ICHFE
T5 T —(hER, BIHEI O TR L
fr7aa75 2 EROFIN, 6KD5 2 50bis
=ZEDOF T IAFNIRD Y FEBIKL, sV FD
WH~NDBLT, ©v /4 FoREonThEd:, JERkE
I b3V Y TORERMERETH D,

R LR Dk & Zi3/h & 4 O TRR25 pm,
KECLOTIRERS tmiz e b, FHL TR
50 ym i CHIE, KIBOAMIRCIEL TikshC Kk
E\, WIS BER AP E O/ NRTT IR S hig
Motz, FATIRATE D KGR O PTG R & Aok
WABEINI, ChEEsHBLERDLIITHD,

1) HRRNSCHES LML TR Y, hiigo
WEHDOHENE, UL, —ELEE Tk
{, BFEER T 2 HE 0 Rk o/ Nakkhgs b
(L TRBR, X b EERECRE i Bk
g E R 5, ARSI BRI W T dh B
(Fig. 8, Fig. 14-1),

@) HHERNBPERE TXUIbHh, oS
B FEER T HRERHE RIS L Ty
% (Fig. 9, Fig. 14-2),

@) W RIROPBLRWELEE L THEAL, ks
HFERIRE R L TWT, NWiliiEszWicdh s (Fig.
11, Fig. 14-3),

(4) ek BURE S BIEE S h, Wi
FETHOXRTHEMLE LA ER bRy (Fig. 12,
Fig. 14-4),

(5) BERWE, B IOMEmLMEL, NiEsET
M ERCIRIECH B L @ (Fig. 13, Fig. 14-5) %
H 5

F1o, FNEKIR & G B3 2 Al T ks o Ky
0.3 pm DB A B L THEMOBINAR bR 5§
LiRdBRT,

BRI O NS DERE, KE O W,
EHEL BN A OB A T L nEEXLBR
o L, 70 X DHIROIZIEIIRL, L0 LD
Befe v 4 2 v THEO M, PELSES TR T

ORI TV, ChE TR
RERAIME L LT, BUEY H » DEFR A B - THIIK
R FE R OB A il TV B,

0z, EMTEA TG SR FEER, BV
B, AREOMEE W o RS, BEEER
2, WINRBOERE, 3 O LTS RDER
i ho THOGIAKIEENE, MABESE, ke

BUBR I EHEP L LT B,
5l A X #
BOUCK, B. 1965. Fine structure and organelles

associations in brown algae. J. Cell. Biol.
26 : 523-537.

CHI, B. G. 1977. Fine structure of vegetative
cells of Sphacelaria tribuloides MENEGH.
with special reference to some unusual pro-
liferations of the plasmalemma. Phycologia
16: 139-151.

EvANs, L. V. 1966.

among some brown algae.
449-454.

GEOFFREY, H. B. 1970.
cells. Academic Press, Inc. New York.

GIBBS, S. P. 1962 a.
plast relationships in algae.
14 : 433-444.

GIBBS, S. P. 1962b. The ultrastructure of the
pyrenoids of algae exclusive of the green
algae. J. Ultrastruct. Res. 7: 247-261.

Hori, T. 1971.

in brown algae.
242,

MANTON, I. 1957. Observations with the elec-
tron microscope on the internal structure
J. Exp.

Distribution of pyrenoids
J. Cell. Sci. 1:

Division of labor in

Nuclear envelope chloro-

J. Cell. Biol.

Survey of pyrenoid distribution
Bot. Mag. Tokyo 84: 231-

of the zoospore of a brown alga.
Bot. 8: 294-303.

BELLE - FNZEF 1977, v » 2B+ B 0% (8B
1) vHr 20— # K& B-carotene IZ D \»
T BB R KFERY 27 131-144

BLEGAK: « B5NEET 1979, v » 2 DEEBRIc DT,
&L THBU T Zic L A, BELEREKRYE
amaE 29: 179-189.

ROBARDS, A. W. 1970. Electron microscopy and
plant ultrastructure. p. 110-115, 183-193.
McGrow-Hill. England.

SIMON, M. F. 1954. Recherches sur les pyré-
noides des Phéophycées Revue Cytol. Biol.
Vég. 15: 73-105.





