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HAERERO—BNLbRERIC, TRICENYT 2 MO HET
SN5BEZE N, Hififa - ZMlRAEEzROT A EHRICR
bN2BEHERTH 5,

AT ) BHEY (Gracilaria) 3 BFENSEFICIAS 2HT 5
MET, BRWEENZREDILENASNTWS, BAOMABARMIC
BRREAPOT7AO—-—AZREXGATVDS LD, BEREBELTO
FENEL, BETRERORREEON 0% ZH->TWS., T0
FEICHEVWHASH TRA R AELCLISIBEENTON TV SN,
ZTOFRTHO—TRXYMLEEBERZRARADFTE, HD5WVWIELEKR
EHMEEZTDHHEE, $E%%@ﬁmﬁ$ﬁ%ﬂ%btﬁ%ﬂ$ﬂ
EWHEBEBEOFERELTIASHFEHZINLTW S,

KW TIE Y IV T F (Gracilaria chorda) O BAERF Z2EZEITL -
THAZSY, TOoORBEAROBEZFMICERE L., 2517, &£E
NOEM, BELOUW, KR, XAHRENBECRIEITEE
CDODWTERL, AEHEYOEHE, BIXUEEBEICEERRIZE
FITBHBAEBHERIDODWTU TORZHL NITL Iz,

EEERICEILD RARBERZEHEBLIEKER, GEZ2Z T
SEEAR (GEE22T - ZzED, KBROMERK) EBERK (B
EWMMICEREINSIFHL V) OB EICEZI > TWSH I &7
HRL T,
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BN ERINTEBERCESTEANRIF X (BEHFES) OXE
ZZITTNVWAHBIEZREBL =,

BT 130mm OBERKFZEREL, BECHESIEYEOLH ZHIE
L7z R, REDE (BF, BAER, BAMUEZEDEREER)
DEMIBEFDVPEVWEGIEZEREN /2, BT 30mm O EEE T
IHEAEROMICEFARFOAENSZROHFAMKEZEL, BEREK
BRICRKSZKAHBERELTEPEOHEMIIFS L TWE, —F,
BRFOBMNEROZD OEMBEEAFIEVWEFIERE L - /2,
UEDRRIL, FEZHEEHETLHBRIC, BAFORE I 2HEMAR
EFERTAHADESRTHILENBEHLELTED THBZE2RELE,
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MEFFI N TWiz, YWk 1-2 H LAWNIZ BBl T o &% & Al e &1 U)W
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B 4 W/ i 2 A B R & R BE oo R B HY U o7z . B R B VR TR] IR
EROSRECHERPFOERED RSNz, UM 2 HE, BEEM
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SF. TRRARMAFMMEROBIESBEBEE LEVE KA
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BBODZEREBRVWEEZONTELERKOR LI ZRHKT % 48K Z
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L %Y ) 2 5 & Gracilaria chorda Holmes (Gracilariaceae, Rhodophyta)
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Kim X T L /=384 O 387
WA (fragment) : BENS —EFOEIICE 0B o 7= & E,
A Vi % R Fv (apical fragment) 7 NN =Ry = R - 7. g

IRy i (apex) : MAOXEEMBETOB O EOHM, VI T E
DHEERCOMALICHHMBENEET 3,

4 i U U0 W 1 (distal cut surface) U EEBAS (HER) o
MUBHDD S, STTOBAED LA (EHI) 1255 5 5 &,

{55 &= (U U)W (proximal cut surface) : 4] 0 Bx o 7= S 4& B (19 R 40)
O CIBTHE D D5, IO KD 355201 3 W 87 1 5 .

fR%E (regeneration) : Kb /=EED K E2HETT 2H 5. 7 G X
TIEEMMB, BER, BAEAEZERTZ 52T,

48 (regenerative shoot) : YIMT BRI ICTE R E N 2 5 L Wi, PN
XTRYUMEOEERN"SEL 28 25T,

AU BL (regenerative lateral shoot) @ W& F o Il i 12 % i = N5 H
L Wi,

ﬁ%ﬂ@(wMMcw):%%ﬁémﬁﬁﬁ%iﬁﬁﬂ@%%ﬁt




IRVHIE. KD EE (cortex) ZHERRT 2 /N DM,

B J8@ M i (medullary cell) : #9323 e T2 38 R BEFL B A& &
SN, KOBE (medull)) % M Ak % K I o %1 1.

(Ml i (insidecell) : E#UIBIINZMBICBEL TCWIELED
il A o

HAl I (new cell) : BEBEHI RO S ED 187 12 K L, M2 HEHIZCE> TE
PRI DM, BEMABOREICA S,

BEMM (wound tissue) (BEZ2ZTE-HMEBEBS L OI7 U T E
T2, NEOHIRN S 72 5 M. Z<DBEEBREZRET 3,

{RAR AR AL &% (rhizoid-like tissue) T ERUUEEN S REL, ik
7z A5 655,

Y] F (cross section) @ ¥ 4K il 1= % LTEEDHFRICYE L= EH
HE R A,

#t ) /i (longitudinal section) CBEAEICN L TR S mICEN L
SR BRI Y.

B E # 4 (plasmodesm) : 2 MR Z#AE L T, #f i
ENTZHMOMEEOME, ABEOBELERKICHY T 2.




BE fL i & (pit connection) : MAZR D WEEEIZ & 2 /N FL IR O 8 48 HE58 .
BHHBEOFLEHICH S, TOMEICHELOMNS D, EDH

(<) DEREITRE>TW B,

Conjunctorcell : B9 2 2 MU MIICBEFL ERK 2 R T 281z, — K
O E D EEO/NEMB. Ao Eme L, &=
REFLEKZIERT S,

Plug core : BEfALHE Z MM T 2MED—D T, BILBEKO B LI
fZ1E T %, sulfate & carboxyl B % 5 acid polysaccharide-protein
MOHIRD, WX EHES EEbhTtns,

Cap membrane : plug core & Al DR M. YV IV 5 FE D plug core I3

— D cap membrane TA TN TW 3,

Wit (polarity) : #ifil - MIMER - B E - BEEORLHHEE O
MBI ERNRT, PENEZZEENBEEZRT L, BT
T EIB 72 CITRIS U TR & 3 7= 4L &% 0 #5858 B2 12 H 1A M
D 5N DT EITH W=,




I & 3

BECBEEO —MAMENOHEBHTERDNERIC, 2% Y
THEMAMEEINBERE VL, B - S MY 5 DT
SEMHFTROSNZEHBRTH S, HHITODVWTHSZE, H
/U Acetabulariaryukyuensis ®° )\ % & Bryopsis plumosa D Rk, b
b3 5 7 Coprinus atramentarius 75 E I O F R4, HEHEY O %
i - ARG O DR CEREIIHEZ 2 5 &2 0 FE 0K R 5
L, RONTEHBEFZEAERCHBGZE Y 29, =EREY Tk
DRHBELRALODZHEEZ T REMmIcTIERL, MOBAI-H
ETDHTENZN. COXIRTHEBD BTN TEED S — 2
WWED, EPENSHLVWHFERERBICHRL, 2okt
RalLbLhTES,

COBRARKIMWETHH SN TV S, Doty (1987) KA D 4T
W& U Y 18 Eucheuma alvarezii var. tambalang (=Kappaphycus
alvarezii var. tambalang) D EE T, BEMMLOXHE2BES & 5 12 5
Lm&@ﬁ%ﬁéh,%itﬁﬂﬁi?éit%ﬁ%btoit,
Robaina 5 (1992) {IAL#E Y V& (Laurencia) T b U)W » 5 & A
LTI ELeMPTOBEERTHRL, FIoHlkS e RlEET
SER, BIURAWNZANEETBZ E2H5 Mz L. Hales and
Fletcher (1992) 1348 8 & < N\ € 7 Sargassum muticum 0 4§ 32 &
DHEL, EXRINEHETERRT 2N EETEI600. =0
HREGMERKR THD 2 AN EAREHEIC > CTETH AR AT S -
CKHFGLTWSRHDEHEL TS,

ALBA T VR (Gracilaria) W38 H SEEIE < 46T 2 i i




THO, BANBENZREDZ NG 5NTWVWS, AR BE Iz
RROBEBTHET7 IO -2 2 KRBREATVNS -0, EREE L
LTOREDVREL, BETWEHHAOBEREEOK 60% % H > T W
5(mmmJaJ%mmummmww>o:@%gt&mﬁﬁém
THRIEDEALICRED, TNETEFTL TV WERICEA S B E
TRIHER, O-TICEEFELLKDDFTHEIE S HEN — KB
HIZEKASINTWE, ITHO—-T IR LAE-BEE 2133245
HEE, FREVOBRNBENEFALEES I RNE WV EE TR
Sl IS By . T AN AR A
Radl TH &L TW2 (Critchley, 1993) . BA TII KR Dk % &
MTDXEEED, BEBENREERITDODA TR N, LaL,
RIETIEEES NSRBI NT WS, ZABE (1965) 134 MG A T
FFEDEZEDWD D BT, VIV T E Gracilaria chorda B i O 78
DEENRS, BRELTOVY —REBBEVWO TERBIZIEFNTE
SLHMLTWVS., ERBYNSSEDOHENIERICKRS, SHE
@%$%%Tmﬁﬁmﬁ@¥¢ﬂwﬁim;6%%%%%<Dﬁb,
1989 M5 1992 FETD 4 EMITHEDRRBELE &N S L
b5 (FHS, 1993) ,
COEDRVINSEEZFOLT )V UBOEIM, BLUMERMIC
SHRENVEELRERERF S TVIHN, ZOBEEBRICES MK,
BB EDOEICE T 2MERITEAE R, ERETIEYIL LS
TORBO—HZY VM, ChE2ATIRETSZZL1cL- THA
CHFESE, BEEROBREZHEMICBERT 2 L1, HERENH
EEB&&T%%KOwT%%LtOéBK,%%ﬁﬁ%%&?%
ROMBAKETNICHESHIBNAEE (FLHXS) O%8. B




FOGEMNMESER ST L2ETORBZ A FEMBE - ETHEME T
REMIICERL, HEBRREZBEZNICEHAT I 2R A7,




H YIS EDODRREBRICESNL2BAEAER

EWHETIEVINCSEOHERICROENIBAOHBEREA
%%%é%@tﬁ%bto

1 MEE A

EEBRICHAWEYILY ST, 19934 5 A 18 H, i LT £
FROKERN 2m OB RMMNEER L MR TETHL (FED
BEVESIZIDWTIE Fig. 1 2B) . BRAOREELEZEEAICDODWVWTH
EMOFEEZHMBLER, BENMLZEEANSYDBL T 5% K
<) /K TEEL, BIARARIZHL .

NG 2B I22DICHBEIIIOb—LTHYHR (B
20um)ZER L, TNZEIXT7ZUTN—TI Y EBEBRTRA
%, Rzt 5220 INEEZHAML 2,

2 MhREER

KRTHEEFEZ2Z TN SIET, BEOEIERIIL2DH
THEE2~6 O HFAEKLZER L TWiz (Fig. 2, Plate 1-1) , Z®
BAKETIEICOUMBORBEHE» 5 EKREINTBY, JEEEIEE
KOBRENSHEHTWAAK ERAUTHo k. £z, YWHE OB
MK R CARZFDZMABTEDN TN/ (Plate 1-2),

P cHBZzEHKRLEER, UFEIC3UKICI> TEHL &
HigMinzES> XoIc, KBMHEABRICRIZHEBEAFEEL TW/z (Plate
1-:3) » COMBIE 34 BoMBEBL"S2D, KEMRERLSY
YT IWV—TRELE,

UEDHRNMNSE, RRTHFIZRZTLEYINSERUBRICELS
TEHLEBL2Z2E LOCEBROBEEMBZEZRESE, £Z




MOBEKZERT S ZENHELENIR>Z, £, HELRALAH
SECTW2HBEROHAE, BLXUONHMHEBEIIEROKERL T
HD, TORDODHERICEI> TEFKOHEIIFEL TWBEI3DHDEE
5B, YVYSERRELNACOLES hEAERIT, ot T )Y
BTHOHBICEZI>TWS, BIlXIEA T /Y Gracilaria verrucosa V3
20-50cm AR L, BHEH LELHICET I 220 EE22Z2 32T,
BERZNODTWLIEERNZWV, £/, REEROHIN Y G.
textorii AL ERN 5 REIROBF A ZH T/~% (Plate 2) , BlED

KXONREREETLIEERDBAESN S,




ERURRR S 4 Ol
LXK

30cm

30u4m

(n)

Fig. 1. Life history of Gracilaria chorda.
1, male gametophyte. 2, spermatangial sorus.
3, spermatium. 4, female gametophyte. 5, carpogonial
branch. 6, cystocarp. 7, carpospore. 8, tetrasporophyte.
9, tetrasporangial initial. 10, tetrasporangium.
11, tetraspore. a, spermatangium. c, nucleus.
d, trichogyne. e, carpogonium. f, carposporangium.
*fertilization. **immediate discal type.




Fig. 2. Specimen of Gracilaria chorda. Regenerative branches (arrow)
occur at wounded portion. x0.6.




I VIS EBEBRFOBEICILIBEERR

@&@ﬁ@ﬁﬁ®@ﬁéaé& Goldstein (1973) I 4L ¥ 4 I
UEGmmmmmmmmzumwﬁwﬁéimgﬁb,@%Eﬂ
SEHEKRNELEZLZMELTWS, £/, Bird 5 (1977) &
FNTHEEL 2 Gracilaria sp. DY WmICHEMBIREL, X5
CHAKNBHORBHM» SRS EBEEZ2EEL -, B
L Tld, Perrone and Cecere (1997) D3AL#E X 1) > J& Solieria filiformis
DEFFZHEREL, COLEHAUUKE» SHBERENECEERE
LTW2. N5V TNOHEHERETDH 500, W 53 TIX Chen
and Taylor (1978) 2AL#EY / X ¥ J& Chondrus crispus O B J& #H #%
EEEL, BERBKCETET VS

COXORBBBOEARR, BLUHBEETHARSNERX
NTWUEP, YIPIERDWTOHAREEY, FZTEAHRE T
EYN T TEDOHBERGT TOBEERS (BERABOBREH L
WEKDER) Z2BERL, BEETESNTVLAIMBEIZD W TOH
RELBRT B LI, RRTOBFEBRK LB, BEtL -,

1 MELE Bk

RBRICHWEY NV TEIZ 1925 ACEREEEATEREL
FMEEEBENS R FZ2RD, 7523 TENEERE L= KRR
Mo FETH 5,
RKBOTZDIZHEEOMUE PR, 5 FE X 5mm O #EEH 150 Bk
CAATYHYODR- 7z, YUMo FEAKF O LTHYMED S5,
LD BAE QI IH M DY) WiE 2L MM YW EH, FFEM00YEE
& 4 M) Wr i & IE R (Fig. 3)




distal cut surface

middle cutting
e fragment

(5mm in length)

proximal cut surface

lateral branch

culture
\ i (regeneration)

\

observation

main axis

Fig. 3. Diagram showing fragments cut off from a lateral branch of
Gracilaria chorda for regenerative experiment.

BEIVIKIR 18°C, ME 60uE/mi/s, YA 14L10D O &4 T T
S 7. BEEEWIZIE Provasoli (1968) DX EI{L#E K (BLF PES)
RV, SHEICHBAKLE, BERBIZIESomIDOH S ARz AW,




ThickiRd PES 2L TENENICEMLRSF 1| BEZ AN, M
cHBLTEELE, SERTHEERHEDVPLELERAZSZERITL
M%hwﬁupabt

mﬁwmﬁ&&@%ﬁﬁmlllgﬁbt D THDHMN, FAK
CWHERIC I NIV DT —KBEBRD DAY, BERZKU T/
SNWVAF -y FHEME THREL .

2 FEREEER

(a) 41¥8 7% BB @ 25 1L
DSFEEROEET R E<EE RS AV, YME 8 AEICE
i A G M T O K EEICE AR 2 ER Lk 2 (Plate 3-1) . B4
FiZZE D% M EL (Plate3-2,3), TOHIIEEISHBITIE 1~4 &K,
19 2.5%48 (N=15) THo/= (Fig.4) . BELF2TOEBHKLKFIZ
HLWEZELUREDY, NBEHMIBELASTHD, {+EEH
MmN BRT AR o . FEEM UK HIZHEE 35 A
BETHZ P S5ATWSEET (Plate 4-1) , S WEEICITIZF &
WEBBRE NN, FIBREZFZLRVWHEEZ BRI 2 5
TGN d o7 (Plate 4-2) . ZOMBEMLIIEEN Imm BEOKE I
ETAEERTLH2EZTNLUECHEETS & WERLS, BERFITHTE
FET, D2VRYPYDES THREL TCHREOMBITH2LT S Z
EdRdhok. 7B, BEREEK (BERZEERVWITX OER
Fr, BFRILC) BRIEEAEHRELRENS =,




MNumber of fragment
NN
|

..........................

..........................
............

.............
............

..............

...........................

'''''''''''''''''''''''''''
.............

.............
.............

.............
..............

Number of regenerative shoot

Fig. 4. Number of regenerative shoots issuing
from distal cut surface of one fragment
in 35 days culture. (N=15)

(b) WHEFHE#ER D £ Mk

S 4] ) Ul 4 HERIBIC, NEOFHMRE (EEY
20um) N U O K EEBICHE R S ik O 7= (Plate 5-1) . #HiHlifg
FUIKE 7T HEREHEMTORDENS KD (Plate 5-2,
3) , UK 15 HEICWYWNE £4KZ2E D XTI/ > (Plate 6-
1) o rffilmick2MEMMITUME 15 HEMBROEROMBITIE 1
BTHDH)N, UME2HBICRA3ISBOBEMBEERT 5ET
CHEL, AOREMMEIZIEIRUCEEZRL = (Plate 6-2) ,
COEXDODRXHHREN-EHEABORII BB IIMEE, BXU)a
RLEEH, BHEOMBOBRABEFRN UL 77U TN —TEBHEL
En @by 272U TV-RABRTE S P NL 22— &




L2 A THOEKRORBERURARIEEZ Z2L 2 (Plate 6-3) . 1)
W 8 HEUROBAERIEAFCERT 2REMETHEN,
N bEAF CEET S2HBEMRZESL, WINBERAD LD I
BB RS NAN > (Plate 7-1, 2) o & 5K BAK OEMEIC
EHHMBEETR L TW I,

T ESRTWE : EmfEmERUE<S, UK® 4 HERIRIC
T8 ERIC NI O Fifl lm Y pk & 7z (Plate 8-1) o Z O $iffl fig 1%
ZOBBEBMITHAEL, UK ISEECEYUNTHLEZED £T
272 o 7= (Plate 8-2,3) . LU, £mfltIMmEIIRRD, &
KR OMENICH > THEL, B 400pm, 1@ 700pxm O KL B 2 iz
Lz COMMBBMITEZODRVMBE TERE N, BE&HF Nt
MICHEART B Lo izdd (Plate 9-1, 2) , —RIZA IV X,
BLLWBANARKBELEREIN2MBMERACEREZRL, BIE
DHIRBIE BNV AP T I—TRBELEZ, FICEERFONMICHIE
THNTEDIRESD, BRERFLEBRVHERZERTI2HEED
&> 7z (Plate 10-1) , MM A MICIU A TH D (Plate 10-2, 3)
FICSAIVAREEZRL 2.

ARBOMR, BELLEARFI2CHERZ2E LS 2N S
Moz, e, STumfll & HFHUYEEOMIC, YR LR
CBUENFEET DI ENHEN IR >, Tabb, 35214
Wil TIXEAEROMBICH > FMICHIBROHZ®ROIEL THEE
NEICHI fR S Z T R L, SEom M GO mic 4 U = & 3B IC R
BolbkkMZELE., CZOMUEREBRREDLDNTEAELLDI AR
BIEROBICHEBE T2ENMD TR, HBONBITERE NS E
HHBMOWMBTOHAMICHELZ., ChETOBBEOREICE S




B OB FRIE, Wb E AR DR RS E SR RO
BAEMBIZLTBY, AMOBEERETHND Z EdaM o7,
btﬁoT”$W%@%%m@ﬁﬁ%@§$&@%@M%Kﬁt
A BAERBELEDOTH S, W HRAMROFE LT I
5 K 12 D W TIE, Felicini and Perrone (1972) V4L # Petroglossum
nicacense DWAE K MIT OBAEOMME X Z 2T 25 I EZ2AHAL T
W%, ¥/, Perrone-Pesola and Felicini (1981) Z4L# Schottera
nicaeensis (=Petroglossum nicaeense) D FEARF O 5 v il & {7 & 28 Al
I EN S, TNZTNEBREBROLBEOCEHEKRRNELUZEHREL T
W3, SEOVYN I EIRELIZ2ERTHORULSMUBETRERRES
WEEENE DI EE2HEMNDE, ULML, S. nicaeensis Dff &
mEAgwmr Sl HBREROMENELCZDIIRL, VIV TED
NEBUGYEETIIERBREOARMBERRT 5 &FFEEA
ERrMolt, COBRBVWEHHBOMNERZ O ABEDENITE K
THHDEEZX D, S. nicaeensis TIXBEAEORME N 5 B KB D BIR
RIBABE2H L CTEEBICHET A ERAASNTHB D (Felicini
and Perrone, 1972) , £ O RRMWH M 2 k3 2 # g 13 B IRIT R
BoHTSH, —F, YIIPSFEEIRFLSOBEBHEDRETH /I
SVWBROEEZERT H20HT, BEOMUBEM»SKREZERT 2
eV, ZOXIRBREEEAS SN SIRBMADO EKESH O
EWD, HERUUBETORERROZELELTEHN DD EE
A

HEVNHOMBZBER L CHR, WAV EAICIIERAD KB
M EEBICHUEMEDGEFEHBRRET LI EEEND .,
DHBEIZTOEEDODARST, Y2U2TIh—, BXUOMIA D




ST -l H TR EARGLBEAOKREMBMERALUTH 2D,
MERKENICBR—THADEEALD. TbE, FEOENK
Bt ARBEAEORNMAMICH 2R TOMBAYBIC K> THERE
K@éh%éé%¢tmt,m%@m&@mﬁéﬁiéﬁé%ﬁ
ABOCZEEHELEMNCLE. BEBEOIDELIBHBERAICDNT
T ON DR EMNDH S, Hales and Fletcher (1992) F#HBEE S T N
NFE Y Sargassum muticum D ETERRIR O BEAEF Z2EE L, Y E
T EHMNFEEL 2R L., £/, Azanza-Corrales and
Daw es (1989)1% Eucheuma alv arezii var. tambalang D ZFEARFRN 5 G) D
oMk 2L, 21 HUANICHEAR ORE EEHBENZGE
MENYWE (E5500EMAHE) KWECLLEHREL TV D,
CTOEOREEHBEIERERINTNEDDOT, RRKRTHEFZ
SR EENEEL TV EZDIRAAR, DDOEENLREITDH
5EWRT D,
EBEMGIIERMUEBEERULSMAERMUOBEmICOER S N
7= FHERM W EOAMBRE S AL, NEICH 2T RS 1
FIEREXAPBEOHBTHS., BiIZ, TORAMOMBER &,
ERAUEHICHICECEBGRER LR WR LM ()
Z) EW, HITMEMICHEET HA2EWDSIEFICLUZEEZRL &
ZENS, MEOHKELOMEBEICOEOSTHENICR—TH 5
S EHRT D, WBEDON I AT DWTIL, Polne-Fuller and Gibor
(1987) MW, HE, A HBESBEOBEKF 2R Y BREHTHEEL,
AINWADHERBEZRARNTNWS, CORBRTHAWELEAIT VB
Gracilaria papenfussii ® 1)V AT MBI, REEETS 0.6% &
OMDODTHEWETH> e ZOWRICRERSEST, —RITHIVA, &




ZVIEH VA RMEBIE “BEOGBHFHMEITHRMBITHER SN D
KN fbia s’ CEBINTVDS, COEBIIKED RHIE, &
METHHERMUTEEICHICER SN R MER Z 0 IV,
%b<biﬁ)lﬁ}<4ﬁﬁﬁﬂff§§é:ﬂ¥£§: EMTES, L2hL, SEHOER
THRELEEZETOEAKRFT, MESMUOEEOATITER S N,
Ko fREHEERUEBEZF OMBENPAARLITER NI &
rEZDE, AMBERBICEODOVWTEZEAIINZADOERBITIED NIV
REZRLTIHEWRW, FEOXDXZHEBEZFSL, KB L i
B NEBEZEITH5EAOHEEICE, EORKEZ RED
LDICHBANMICE Z2BHEMBZEOE THRET S &0 K
ET®H D,




IV —F0&BESAREBEOBEERABOER EBAE

| U HEREEICEMSIEESESOHEE
ﬁﬁm%éﬁiﬁﬁwﬁtiofiméo%ﬁ&?AA#%ﬁ
Sargassum muticum D EFERRIK O GIWE 2 513, EFEGRERRT S
O+ w IR DMK % B4 L 7= (Hales and Fletcher, 1992) . £7z, #L
% 3 1) VB Solieria filiformis TR AWM OEE NS T ET—FDH
Hk S, FF 35 ER Y)W A 5 1 callus-pad (VIWiH 28> TEERT 5,
W< faEEFEOFEEE M) 2 F 4 Lz (Perrone and Cecere,
1997) . KL¥E LB T /B Grateloupia filiformis TIX B M& F D 5% i
MEIWTENSIIHEERED, FEBRMUOBELASBANANHEL Z,
X5, TOANAEBERFDPSTUORLTEELEZEZS, B2
EAEBEE L (Yokoyaetal.,, 1993) . ¥L# Y V' J& Laurencia sp.
DEEFOEETH R MM BE N 5B EKZ, 3528088 m»
SWANAERERLEZE. COANVAZHEMBET S ERZBRL,
ER D G. filiformis & A U #5HR % % 7= (Robaina et al., 1992) . L %
L, KL# Schottera nicacensis O 5% % il U)W T X B ER D, FEEH
fIE) XA EMR Z B4 Lz (Perrone-Pesola and Felicini, 1981) &
COEODRRBICELVBADOREBNRER > THBD, R &MY
ACTOBEICHEENTNORBNE SN S, VIV T E TId 5k HM
U % IC 1~4 ZOFAERZERL LD, 54800898 miZ i
M<H/ICRMeaMEREZ AL 5413, AMHOBRBEEZERT 2 Z
ERdEMmolz. LU, ZO#RRIIAMEORREENSYDE > Z 5mm
DERFZ RO HTETHEERELLERTHY, YUNHZEH
CHEMIEDIARE, BERXBZEZADILILELVBEDORBIZELL




EbHELT I ELERIAOND., ABELNT VEAALhT /Y
Grateloupia acuminata TIXRAEE i O ¥ B R THABEHNHBEL
W% (lima et al., 1995) . £7=, VI T EDMNEREMUCIEE D
R AN MRS, B5RETTHSAOEBICHLT S
M bH B, TITERETRYN ST EBEFOMERTR L
HEARTOEEEZARDLZD, UNEEzEEICHEMIBRZRERT
L.

a MEEHIE

EERICIIEE, BXOAKEETNETNO L, PRE, THENMEE
X gmm OWAEK 2N TN 161, tocEZYOERD, RUAF L
Rl RMET A 7O T L -~ (FHHETF, RERELEFS) O
B emfl, ERAERoNE (SBLEC8fET D) 2HIC
M XS IRETCHEBERZELZ (Fig.5) . £/, HmBEAKA (JHim
SEMBESDEAN) BHEHME, ERRMEFAUUERZ EMS
BTCHEELEZ. TOMOEHERLI-1 ITHEL X,
HFEMEICLIBERICE, BEIIJOM-LTHERLEZEZ
20um DY, BLURAN—ETEELIN IO —LTHE
BRUEES yum O FZE2HWVWE, SHEICTEM ICKSE8EDBTTo 2
B, TORBEROLIDSIKEHMLE, BERZ3IXTNVI—=IVT I
FE R, 2%NaCl, 0.1%CaCl,, 1% & KAH 72123 0.1MA
AVIEBBEHRT C2REBEE LE. A—REHRKR THHEL 2R,
0.05%7 x0 7 LA TL, BIXUN2%0s0, 288 0.1IM A
VEBERHR THEEEL, £0B7 MU —-XTHRAKLZ. QY-1
TE#L =%, Spurr 8 (Spurr, 1969) TEME L., BELITED
U273 NVLIN— VXFEZES BRI Uy RICRYE, BFE




upper part

middle part

lower part

cuttlrlg S,

culture

observation —ag

fragment
(8mm in length)

round bottom microplate

Fig. 5. Diagram showing the method for contact experiment. Distal or

proximal cut surfaces of 8-mm fragments were kept contact with
the bottom of culture vessel during culture.




SoNEVITVEBRTEFRAZITo> . BIRIZIEIHI H-7000
RWnwiz,

b # X
%ﬁwﬂ%@,3&6@%%%%%@%@K&%éﬁt%%m%
AR E TSmO EENAME N, AMEABEIBRE NN Z. —
. ONEBRAYNEEEMSERBEEIIE, BEFZU0R o Z®
KOWAIhb 5T ETOEEA TRIBHRMAMZBRL, HEH
Mg 11 BRI ABEICEE L/ (Plate 11-1) « ZOHE, Foim
MY E» SIFABICHEEREZRBHELEZ, BRSNZEBRERMEEZ
L5 &, TOFEHRREMNSEILAEZFEHLZ (Plate 11-1) .
COBEVAEEBTOEINELLUONEELDBRREBETHEELTRD,
R THIKELTWAHEAES B oz, (RIERAAR DN B EILEKTE )
SEMEOMBAMET/N S RBERAKORTMICH2 > TEP
MaH< Lo, hBRNEREEHICMDA > THEL TBD (Plate
11-2) , MTHhSBELEZEAROKIE (Plate11-3) EFEBL TV,
CNWREEBICH - THEELEMEMR INT T 5) NEGITHES
WL EREABbDEEDNS, (REBRMEBENSERE N/ZEIL
KORNEHEB T, BEOBRERAUCL NEOMBE» SRS EEE, &
BEREOMBE» S RAIBEICEL > THRINTWEZ, ELEOIR
O NEAEIE, RBRMEMZ BRI 2N OMBRAY, BEIKIEIS
TRAICKELS RO TEMIBERN > TW/ (Plate12) » TEM TEE
T5E, BIABOMEME (Plate 13-1) W TAMOMB LD EL R
Wi fn B (BEXH S5um) KL THENTWRZ (Plate 13-2) , T @
MNEMBICEF S04 RE 23 HOADZED/NE O ERKMAENFAE
b T A




2 HAEKEZUIMLILBROBAE

WAHEEETSE, RWMMUBENSEEAZRARIC 1-4 X0
EEHﬁEDL@Eb%ﬁtoéBK%%Lﬁﬁf%%tmﬁiﬁ
AWRT A Ed oz (Plate14-1,2) » LML, BEKZE R
LW YW EZEREMETEHRTLE, WSDODDOENITED
EoEA RSN, HELMNTEHEEIMS MO FERE T HH
ENTW3sESICRX%, ZhidEicEREINEHFERIIHGH =N
TWAHEEEZRLTWS, TZZCTHARZYMLEZESE, UMK
NEBEKENFH SN TVSIHEBNRTIRIGZUTOERRTHEED2D
e

a MEEFGIE

P RENSEE SmmOBBEFZYDID, TN ZE 1I-1 £EFU
ZUHTI3OHHBEIKELZ, TOR, YBEALNSELTWVWDEIEIN
Smm OFAEKZZOHRREETYMLL. COBKFZT 51T 21 H
MigEEL %, EARBEMETEZ Lz (Fig. 6) .

b # R
BEERFNSE—FKDOAEL TWVWIHEKRZ YW LIZHE (Plate 14-
3), COUKMMEMICHEEMBMICKL2EEE, RKEHX2SOBFBENEZ
52 EHIC, BEREFRO K mMUBMEORBERMNS 1-2 XD H i
BN EA L (Plate14-4) . ZOHE, BEBEOUKEITEEK S
HKoLmAOIBEHER UL, AEEZFOMARICEI->THEDNE. 2
£, BLXUZKDOBERZELU TWAERFTY, ETOHLEREZ
Ur L7725 a (Plate 15-1) W3 1 XDOFEFERUL, ETOYWET
BEEABORZELBENREI ok, &5 ITEEH 4K O %58 8 K




regenerative shoot

Cut sam sERmER|

distal cut surface

gagmeirlllt cultivation

mm e T

length) (30 days)
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cut of
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observation cultivation
—
(21 days)

Fig. 6. Diagram showing the method for the cutting experiment of
regenerative shoots. |




HNSBERITIMNH SN ZRBENEAEL - (Plate 15-2) . L
ML, BERDDI B 1 XN L 2K Z2YMETICELEZHES (Plate
15-3) , Uic o HBEKEZIISCHEL, BEKEOUNE
TIRHEEIHEVNROSNED, BERFEEROUBEICH -2 E 48
2T 5 &1 o 7= (Plate 15-4)

3 KREMBEEBICXLSHAE
IIWTEDOBRKRFEBHEOHERRBICHEEZRERT 22 13
Nz, LML, BEFOES EBERBEOBGIIODVW TS
CHIeNTWARWL, ZNEREND 2D, BEZ05mmicy D 29 7= i@
BRHZEHELZ. COME, 0.5SmmOBEETHYMWE D S H 4 K
cHEU, EEEREI N TVwWBI NS o=, LOL, ZhBlF
MAFZE<THE, MU ERMNOYBEOBNNEL < 2D
KRN EEDOO THEICRS., TITEERTIIEED & & B ®
CHUOMoTHEL, ZOXRELREAELIFTLVEEBRT 2 0
G0, MESHFININAENTOVWTERL, MBoRE (K=
) EBMEORBIZIOWTREL =,

a MEEHE
M&*%%ﬂ%ﬁ%%EWDWD,%:ﬂ%%@%%ﬁb%%&
@%@@Eﬁ%%ﬁl@&@%%%MM@ﬁKE%$5K%E§i,
ETBRONDESIC20BEO—MZ 0K E L, PES B3 |- #
WUk, 1y AMBELZE, BERRZERLE (Fig 7) .

b iR
%%@t@ﬁ%ﬁbtﬁ%%ﬁ@%?ﬁ%bt%%,:@ﬁﬁm
34@®&EM@E@&T,W@¢®%E%WT6%E%@M%Q




peeling @
~

cut

fragment

distal side
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observation SR Y 1mm
(30 days) . j

proximal side

Fig. 7. Diagram showing the method for the culture of cortical tissue.




KHREINTNWD I EZHRL 7z (Plate 16-1) o

HEOKE, FAROETORBHEBITEHMDO —LN5DHHE
B ZER L= (Plate16-2) . BARKIIHIC—FDAT, ELOAMD
S5HUS5HE (Plate16-2) EHRIEMASGELCBIHERD 72, W
ThobBAEFOKBLEEHEL TWEZ, COBEKFORMICIE, HE
MBZYOR-> - EERNEELZ2Z T AMBEOMBENAELLEZERE
T, BEABZEZERLEN 2N, BEKICIIHME, BIUOEEMN
FHELTHD, BEROBREICECEZBEKEBRBEOENIRR
Mol BEEOHBMEERER, ES ImmOABEROBEAFOBFEIZ
IR TEHE LS Brok, MERMUUKEICEIIVARMREAZED
KRERIIEZ ANz, ERICHELEEEMEABOFITE, HiH
LEBAESEN mmBPLEICHET S &, HBERKNEBHEZ K> THE
THEAE DD, BEREIARERZERD ZER<HMELRRITZ.

4 E £
UWmasREICHEMIBLEBEOBEE FEROMR, RRKM

BIIMERAOEEEZEEICEMIELEGITOAER S, Tim
e Wrm, PLOHEmBNSIEEMRS NG >7%, Perrone and
Cecere (1997) V4L X VU > J& Solieriafiliformis TV, #A&EH T T
Fewmfl & EJ/AUDNE, BLXEEBROWT NN S b RENE K
SNEEBRELTVDD, CZOMEOEVWTIHEMOEBEDENVI
BRT2bDEEZD, TO—HlELT, VIV EDOHMBEHNL
B RKBORRMIBTHERINTVIOIRML, ZRAETZ &
MHSENTWDELEE S. filiformis 4 A L h 5 71U (lima et al.,

1995) , %L Gelidium chilense (Santelices and Varela, 1994)® #f & &F




ZRROMABM S Ko THBY, RKBBRDBRIZTIE Z ORIKMBEAE
BIHHET D, VIVY T EOBEEN TIRA MG B E » SRR
HEMZEEL, BARF AR Z XX IENTEL2BRAEETDIETOD
BEIZ® 11 B THo . L L, RATYIMENZ N T O HH
BnTIic, EEICEMLETI TS IEEFELNL, £>T, YLy
SEOBKKFIBENICEREZER T 2ENZRE, BELENWZER
THIEEMENDBIERFTEREDY, CZORBNTVRATHEIND
WEFIFEAERWVWEZSZLZONZHUTHA D,
MEBAYEEZEERBR NBEMEIELIIEITE> TRERINE
MLELDOMERE, ATE, NMHEREREEFERORBICHD THEL TW
%, 2 E=FTIE, ERD S. filiformis O, ¥LET > T TR
Gelidium sesquipedale D TR BAF NAR DRV EF UEEZ B
DRIBZFRL, HFELEZ#®ENDH S (Juanes and Puente, 1993) .
COWMETIE, BARKEERCHASERNSBAFOMEZEEIT
BEMIELRETHEL, HRnlBEAarofmE2 5 DREDFRZ
BRLTWS, YIYITEOHEAFZHERERPICRICHEL ZER
(2R TERMAFSEERENEL2>Z. LML, MM (1911) &,
KT > Y8 Gelidium amansii O BEAER T N RK R THE 2 &1 &
MmzElklL, BEICEELEIELEZBERLTNVS, ZOHREY
W TBICIIAESNB VB D TH S, £/, Mairh and Tewari (1994)

VX AL ¥ Kappaphycus J& Kappaphycus striatum DR EKRHEICE UL BERT
(M T BE) WHELZREIKRME (proliferations) Z#H I L T
WM THEEL, TOERISAEBRNRET LI L2BRL
Iz A, WM, RICE (CEEICAEN > MNEMM Z2HAESE
WMBEMHICHIAT S, XBENSOKRBEHEEHEIT DWW THEMN




EHENTWS, TO—#lELT, LEBELIT/ URBLIT /U
GrateroupiafilicinaDZ IR Dt Ea 2 Ml L THEEET LI LITX
D, BEAOEEZMHMR TS ZENAEEICZ> 2 (GH, 1988) .
M SNZEETHEREBCL > CTEEACNETLA2HEZFE DY,
INZEAEBOO—-—TICEESIE, P TREITSIIENARTH 5,
COHBEEREFLSOERGHITHURTHEENEANES, HEOEAMN
DIRWIR ER RN W,

VW TEWFNSZBROBZERT 520, EXEOY M HIZE
BiIcFEtAEFELRVWEZDNRTWE (CFH, 1992) . LA L,
e Nz BAEFEMERZERL TEEICEET LI HERN ZFF
DZENMoTe, TOBFERBNZHEEHICICHAT 52 &1L HE
Thod. CNNEHRITNWE, BERZO0-TICHLADTZDODOEEXZE
BT AHENTELSDDEEZ S,

Perrone and Cecere (1997) 3 4L# S. filiformis D T ZE M 3 B 2
SRR VWHERHEICHEN, MRANICIEAERITRODDVZEDOILET
DT UEFEOTVARERELTVS, YILYITEDOEES, HEMR
NOKLET > T ILVET, EETEMICL2BEOBEE, MEMK
FE LS EWMREBIZE>THENTED, S. filiformis EIT R -
TWihe, MEMROBMEMEICETIHRIZFIEALAERVED, 2
HMEOEVWAFEODOERRD WITAHTH 20, D &b Bl i
BHEOKMEERTIBMEOMRZPLEIEE I ENGNo k. &
DIERIZBEBEERNDZFALLE, XEANSKEBOEHZEET 3
ETHEYBREBROARTH 5,

BAEKZYM LU EOBEE  BEFEOB AN 22 EERK O R
EHHLTWBZEDNHONCR> 2, BEHEY TIREENUMFED




ERZNHLTHD, HHEZURTLEMUFENEELHD D Z &N
HMoNTnD, ZOEDBKEEBETYTEANRIF X (BHER)
EMEATWS, Chamberlain 5 (1979) ZBBEYINNFELTY
EANVRIF U ABRREEBRNICHEIND TS, Thabt, OEMK
MOKEBOEERZEINLHNDIZET/EZ &, QBEXKOE—MH
BERNFETLSI5HE, TO56—FKOEMMBEZREL THMDE—M
BROERICEMTZND, B LEZHE NS H2E A (8
—EOMMENSH TSR OHBENREINZZE, @12
F—IVEEER (LAF TAA) ZEMARMNT 2 EBEAFOHBE TG
NHZZEZHENIT L. VIV SEDORE, YW RTOE £ TEH
WHOTERNNWRIF L ANHIERBEOBREME L T3, Y
CXD2TEAINVRIF O AOMBENFERRBEEROEREZRL 2 &
EAOND. BEKZERL TWAUHEICERENZENICED
ERo BT, ETLULTERINEBEROTEAINRIF X
LT, RENMAHENTNWIEERDOETHZEN D05,
TEOERT, 2K0BEKDI B 1| KEZ T2 L EHEEIC,
WA EEROEHRMUTBE» SHFHZRBREEZERT S EdEno k.
LinL, BAEKOUYMENSIIHERBAEKRZERLEZ &1, U
WiEN TR EBEKOERMOBETEENS OBFERE DR
ZMH TSN, UMSNEHEEMSOBEEZMEIL 2N & 2R
LTws, 2hid, BAEFOUE R EBAELO UM O AL EBRIC
LObDEEXD, Thbb, YYMIN-EAEREEEOHE LRI
Fl—DYKENMNSELTNEDOT, BEAROYMEE KT TW
BOHEKOEMBEIIRAEOMBEBICHD, EROYINANFE
TIVDBE—QAKDOFEAREERMUL, BEWRTEHINRIFOIITLS




HEBEEREESBENSEDOTHAS., £/7, AIEEMHTEEEDEK
Jr (Plate 17-1) Z28E L E 25, LM UMEICHEAREZ2RBRL
Jz (Plate 17-2) . ZORRIIFZEOTEHNINRIF O Z2OEE N T
BEEDIERSBNWIEEZRLTWVS, HEOES, MBEMOY
HEMEMEBOIRRETHL I LICLDDBbDEEZD, BEHEYTO
TEANBPRFZABIBAR X5 THEE A3 2 Ba 60T
WBLR, BEAEDBETIAADEREREREFBERINTVLARL, L
ML, SRENDEZHERBEIMEMDILEYEICLVEREEI TNV S
EHRT D, TRIZIAALBREEDEINVE D ZEMICEMNTZ2RED
HIEBWRXELT, TEANRIFUAZFZMLTWAYEZRKE L,
SHIKTDEREHBZMATILNEND S,

KEMBERICLL2EHE  ABOBEIZ LT ICYEE 28> =1
E%@ﬁ%%ﬁﬁf@ﬁ<,&E%ﬁ%@&@%%?%m%émf
0BT EMHI SIS e, WO R I K B R OB,
FREFANBSKBEHBEZESD, LT mEE2E EARE 2 AW
TITHN T E /=N (Perrone and Cecere, 1997; Perrone-Pesola and
Felicini, 1981) , ARER O # RIIME 4 @ 551k U 7= #0128 1 DY 325
SNTVBZLEZEZHEMIL, SSIMBEBRT 2E 4 O/
OBUNEFEEL TVWBEIERZRBRLTWVWS, B—#E0EHEIZ>D W
CIX, Ducreux 5 (1988) W# ¥~ O H > 5 B Sphacelaria cirrosa
SHEEL ZRITEMMB A T OEEROBMIC LN THEELEZ &
EWMELTWVND,YIVYTEILS. cirrosa DTHBE D X 5 17 8 5 T 13
BB ZOT, BRERTHI DI LR DD THETH
O, VIS EEHMRT AWML ORI bW NEIET 3 A B M
BH 5, HeOMBRBREZEFONEN 2D 2 L3, B ke




AT 5 L TEOLOTEETH D,
BMomEEBEBEROBBIZOVTIE, BEBEENTYDZHE
IITHREINTWDS, ZOZHKIPEIZHERITIBEZRI 2N, L
MU, ZFER IS LW EEETEIEBEZFEDLDICRD,
RO HZHD, NEOEEMBIIEZTBICEHZE T 25 ICH
L, RIEOHmMBIZALEREZTOEREAEDIET S, IHOD
ZHERPBEZERIT2Z o0 T, MIERICENIMANERTH
5. COBEBMIEBNIIHLTCTUICHYEZ2ZHEINORKERLTOZH
7z Ca> DAL, MOEFTTD Ca* " DREFHHARFEHIC K> TEL
5HDT, BESH Ca*F ¥ IV & Ca* iR > 7 A B i 3 o Fr
HIZAOM L TWSEDIZELED DTHS, 2L TCHMBEaRIZA
FOMNNTEDE, ZMOBHZEZFOEMBEAL FIIELZIXD
MICBETEZS, COSMIEAORKRE, MBEERICH WA EMNE
XD, SHRXTOMAOMBEICHBREEZEODRERLSENILET
52 EMGM™o TS (Kropfetal., 1988) ., CHITBMIATH b
TN, BERICEMSIEEZYN S SEOHEB TR LU LS 2
RV > TWSHAEEREIIH S, 51T, RUEMEIKZ 5 X /-4
WA W I, fEBUUEEOLS BHEBEERIZEZ SN
o CNIIHEMFBZEEZ T EBLOMBIEMEZE> TS Z
EERBLTWS,




V YILW2OISFTEDODBRERHEDAMEDOEE)

MR OBARRIFELELTHEERROERE NS R INTE
o UL, BBEOHAECREAOAEYEZBRIEZ LN A
Hbd . AHS (1993) BHFHBOREARETYIN I ENK
B LTW2 0, WMOoRFROKBECI D TEHEEXEEHEZ
MOBLIEMRTHD EHMEL TS, £/, McCook and Chapman
(1992) WHKIZ Ko TERE 2R W BN YE ZF Fucus
evanescens, F. vesiculosus DB EREEZHEL, FEHFBZNSOH
EWNERHOEE EEYROBMRICHD TEERRHZREZL T
Wb ZELZ2EMLE, ZOXSIZ, BEOCHAERSHEEARZ R T
2LETHHRBRNEERERZFRE > TWVWD., LENST, HEZH
BRETHARICE, COoFENZREEE, BIUVEYEEZHME B
SENBRFEELTCHALTWSY, BEBEBESHOHEEH
BRIZODWTHMEMFEET RV, FHETREVYILNS TEOELS D
RIPRMEAMLZEZ THRALBEHETEEZL, BERXESEY
BEORYZEIT, BERBZEATH ERIZDVWTERL =,

| BAEFOERSIICL2BERDOEH

BERRBERO-FEETHL., BURNEETIH, ZOLTIC
BOLBEDRKREZVEIEEERENKELRBZI LI TFHRTES, L
WL, BAEFZEZRESTHE, “BEHE” CLTOREDENET
U, BEHZHMATE2E®RN <A 3, LENS T, BIERERK
FOREIZHMETDIENBETHZ, YIVYSEZRYWL =
S, RO E, SRAOBFEENME TS I EIFEICRA




oo TOEDIBRBBRDOD NS DERIZY, TOBEKFOEYE
NEEREOK, £, HERRAKEERZ 522 LE3HEDELD
Nd. 2R T, BEHFOEYE (EX) OEWVWIT XKD HAEK
X, BEUOHAEBZEND DI LD, RABEIOBAKFEZHEEL,
BAKRRXEERCHESEAVEBOEEZRA N,

a ME & HE

EEROMFEOFRENSEEX 1, 5, 10, 30mm OEEKF Z2ZTN T
NI OYDED, II-1 ERACEHTHIAEZEEZfTo ., HE
BBAE N 5 0, 14, 22, 29, 36, 43, 50, STHREICHAER 2SO & EE
o ERZMUEL, BREKHOSTHEHICIHEKREFEMREZ
B AR EAEAOR - EER, RS, BEKLIBFBAUREOER -
wER, A, ESZHELLZ. BEEEIXR—N—FFI TEHK
REDOM@RKEZHREM > B, WEBFSOCT—BREEL L,
BEFAOHMRE (FINU DT X 2004 MP6) THIE L (LT
b g

b R

BEKOFEREMEETETOEARAF TR OGN, BEMAREIT E
(2 10mm & 30mm O WEEKF TR S NZA, FiZ 30mm O B4
FTR—BEFYTZDFH49FEHENEL, EREFLIHBEL,
—BERFY VDO EIEIEE 22.5cm IZ#EL 7= (Plate 18-1, 2) ,
BRAEF BRI LBARITEEAERELANS =,

WA D 1-30mm OHFEANTIEIEWVWIEFEE, TAabbEYWENK
SNIFE, HMLEKERNAKE LS, FIT 30mm O WA TIT 5
ESTHEBOBERBEMAN T 186.7mg E DK ICHRTEL
SHEWE %R L7 (Fig. 8) &




HAEROBRIBEAFAENVWIZELRS5HMZRL, 30mm O #
KA TRIEEI4AEXREMOBEBERFLIDOEWEZ-RL 2 (Fig. 9) .
LML, EHABOEEBERIL, Imm OEBEHF TEH 31.8mg
THHDIZXN LT, 5mm TH 87.2mg, 10mm TF15 82.4mg, 30mm

T4 90.2mg TH VD, Imm & 5mm LA EDEMARE & ORI BHEE

EWNRE SN, 5, 10, 30mm OBEAKFEICEERZ (EBRE 5%)
X722 > 7= (Fig. 10) .
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Fig. 8. Change of wet weight of fragments, including
regenerative shoots and lateral branches,
depending on length of fragments. Nt-No
Nt : Mean wet weight (mg) in t days after culture.
No : Mean wet weight (mg) at the beginning of

culture.




Regenerative
shoots

Regenerative
lateral branches

Number of shoots and
lateral branches
N
|

.....
oietete
.....
et
.....
.....

Imm Smm 10mm 30mm

Length of fragments

Fig. 9. Number of regenerative shoots and
regenerative lateral branches issuing from each
fragment (1, 5, 10, 30mm) 57 days after

wounding. Mean = S. D..
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Fig. 10. Mean wet weight (mg) of regenerative shoots
issuing from distal cut surface of one fragment 57

days after wounding. Mean &= S. D..




510, 30mm OEEF M S AU ZEHEMRE O (Fig. 9) , B &K
ONEME (Fig. 11) BWEAADPEVWELZ 2D, KIZ 30mm O H
ODTIFEMBENEEICEL 1 82.9mgilEL, 2HAEAROREER
SEHEICIEWEZ R L 2,
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Fig. 11. Mean wet weight (mg) of regenerative
latelal branches issuing from lateral side
of one fragment 57 days after wounding.

Mean * S. D..

HVERYZDOAYEBBEMETIE, ¥XEAFNEVE L,
Thbbt, TOEYMEDN/NIWVWIFEHEMBIIREND Z. Imm D
W T 34.7 THHDIIKAL, 30mm OFEAEF TIE 9.0 EKE
BB ENDH - = (Fig. 12)
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Fig. 12. Increase rate of wet weight of fragments, including
regenerative shoots and lateral branches, depending on
length of fragments. Nt/No
Nt : Mean wet weight (mg) in t days inculture.

No : Mean wet weight (mg) at the beginning of culture.

2 BEOEMIIEIL2BBARFOBAERDOET

CNETOEBRTHWEEARFIE 10em BETEERL ZAK D
FRENSTPY O o2ZEDBDOTH S, LML, VI I EDEEK
ImPAEICEETAEHE, TINSEUAHENEK>THD,
M E o THMEERICKERENED 5. TI TEHEMFE TIEE
KO DENNFHAEICKIETEEICDWTHNE,

a MEEHIE

Ko X, PLOAEEN T O EH (EmM) , PRE, F
W (R, 3 FEEMM) (Fig. 5 Z2HR) 25 KT 5mm DB




KFEZEZZNEN IBMEYIDED, 1I-1 CtRACEHFTEIEEZIT
-, HEEBBNS0,12,26,35, 9 HBRICHARZEOEZEEF D
BERZEIHAL, BRHOOHBICEERAFEAGFCOBEREE S,
HEROREER, &, REIZHEL &,

b #R

MEHZDOEBEERFOSBERIIEM, Mk BICTHMHERD E
KEOHWMMENREDE L, HBEI49HHEH, FEi T TEY 76.9mg,
filk: FES T¥1 91.2mg, —4, LETIEFEE LE THEH 19.0mg,
B EH T 59.6mg TH o> 7= (Fig. 13) . —BEHF AR L -
HAEROFEIT M oh R E T T2.6 4, LEHTI1.6 &, f
THTHT3.24&, LETI1.8FKE, FEHEMAFEE HITTEHERK
DBEBEFTEZL, LETHhadro7 (Fig. 14) . BEKEO L8
HELDETEMPMAT 73.7mg, EH T 15.3mg, I FEH T 88.2mg,
filtz LES T 54.6mg TH > 7= (Fig. 15) . S L IEAEKEOEY L E
THEBFEHT 15.3cm, E#HT 5.2em, i FHT 21.3cm, L5
T 11.8cm (Fig. 16) &2 0D, THTKEL, LWIFENSTWVHEZR
ALz, LML, BRRFAAFAOBERE MBIZD WTIZ 8T
T25, LE8T4.3, M FET2.3, LB T6.2 (Fig.17) &,
WICEHTEHWHEZRLE, BEAFEAEROFEHE TS X8 T T
0.7cm, EFT 1.0cm, I FH T 0.7cm, EH T 1.2cm (Fig. 18)
<, EMTREL, THTENSREEZRL I,
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Fig. 13. Change of wet weight of fragments, including

regenerative shoots, depending on thallus portion.
A : Fragments from main axis.

B : Fragments from lateral branch.

Nt-No

Ni: Mean wet weight (mg) in t days after culture.

No : Mean wet weight (mg) at the beginning of culture.
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Fig. 14. Number of regenerative shoots issuing from
fragments cut off from each thallus portion 49

days after wounding. Mean * S. D..

Upper part of lateral branch :::

Lower part of main axis -

............
.............
............

Middle part of main axis -f:siii—

............
.............

------
......
......

Upper part of main axis 55

......
------

| | |

|
0 25 50 da0 0 100 125
Wet weight of regenerative shoots (mg)

Fig. 15. Mean wet weight (mg) of regenerative shoots
issuing from distal cut surface of one fragment

49 days after wounding. Mean % S. D..
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Fig. 16. Mean total length (cm) of regenerative shoots
issuing from distal cut surface of one fragment
49 days after wounding. Mean S. D..
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Fig. 17. Increase rate of wet weight of fragments.

Mao/Mo
Ma49o : Mean wet

weight of fragments (mg) 49

days after wounding.

Mo : Mean wet
beginning

weight of fragments (mg) at the
of culture.
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Fig. 18. Mean length of fragments (cm) 49 days
after wounding. Mean + S. D..

3 KIBDOEWIZKLZH4EDZL
KBEHECES THEARODAEZ2 YR IT2EERERTH 5.
Orosco and Ohno (1992) WZLEBED AT /) BE % K 4 7z K
mMCTHEL, BEMOLEERICNTIBEKEEZRARTNS, XER
THEHHEICHT 2HBERKBICDNVWTHREL /-,

a MEEH

WO R R RIS Smm OBAEF 2 ISEYOED, KiE 10,
15, 18, 20, 24 CTHEBEREZT o=, KEBEUSN DR ZEL 1T 111
L 7z, 540, 18, 32, 46, 60, 74, 88 A B IC & WK O FH 4 &
CEODRERZANL, BRAOSABRKIEAR A4K0E - &
ERERY, BAROR SERE, ZKEEX2HEL -,
bR




K 10-24COHMBANTE COBAEAITEELEET, 28K
FOCIE»SBAERKZERLE, BECLIS2BEROH MK (5
£ 8 HHE) 200 T55 EBHEEL, 24CT24 EEBEN S -,
1ISCLAF T, 10CT 2.9, ISCT 3.4, 18CT 4.6 £V, BE
MEWIEEREMRITE <o/~ (Fig. 19) . —BEENERL -
HAEBRDOFHEER (Fig. 20) , BLUOBAEKOEHLE (Fig. 21)
TH, 200 TTNTHN 12.7mg, 4.0cm EEDFHWEZ RLED,
MAERF B EOFYIE (Fig. 22) EHAEKOTY ALK (Fig. 23) 11,
TNEZTN 0.55-0.56cm, 2.0-2.6 ZDOWEKNTH D, KA THEHE

IRE WIS o 2,
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Fig. 19. Increase rate of wet weight of fragments,
including regenerative shoots, depending on
seawater temperature. Nt/No
Nt : Mean wet weight (mg) in t days in culture.
No : Mean wet weight (mg) at the beginning of

culture.
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Fig. 20. Mean wet weight (mg) of regenerative shoots
iIssuing from distal cut surface of one
fragment depending on seawater temperature
88 days after wounding. Mean + S. D..
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Fig. 21. Mean total length (cm) of regenerative shoots
issuing from distal cut surface of one
fragment depending on seawater temperature
88 days after wounding. Mean + S. D..
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Fig. 22. Mean length of fragments (cm) 88 days after
wounding. Mean =+ S. D..
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Fig. 23. Number of regenerative shoots issuing from distal
cut surface depending on seawater temperature
88 days after wounding. Mean + S. D..




HMERICNTOHEROL (FEFED) 1E, 10-200CO&HE T
18-21% , ¥ 19% B LFIFE—FTHoEDIZtL, 24C Tl
25-35%, ¥ 28.1% EFHWEZRL = (Fig. 24)
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Fig. 24. Yield rate in total weight 88 days after wounding.
Mean total dry weight / Mean total wet weight x 100
Mean + S. D..
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BB TEEATZEEL -,
a MEEHIE
WA ORI PRI S EX Smm O®BAF Z 0D ED, 6L18D,

8L16D, 10L14D, 12L12D, 14L10D, 16L8D, 18L6D, 20L4D, 22L2D,
24L0D D&t 10 BO DXEM T, ThEh 18 BEF 2EHEREL
oo TOMOEERAEERESEITIN-1ICFALTH 5,

b iR

0B DA TERELEZER, BRAFE2&HETTHAK 2
Bl L. HEIHABOREREMETIE, 20L4D TE D E W\ H
(5.0) %, 6LISD THeb{EW{E (1.8) ZRL /7~ (Fig.25) ., BE

EHEMRIL, 6LI18D /N5 20L4D OHH TIZHH N EWIFEE <,
20 RFFEILA EOBHEI TIZBAMI N E S BB IEEHICETLED, £
AR (24L0D) TH 4.0 EHBMBEBWVWEZRLE. BFRENEZH4E
DR EIER U 20L4D T 4.4cm EHEDHEH WEZ, 6LISD TE D
KWwfg (1.5cm) Z-RLU 72 (Fig.26) , AN AEDOE X (Fig.
27) , BLXUBHEKEDOE$K (Fig. 28) EFNEH 0.5-0.6cm, 2.1-
33X THD, EABBICLPBEELZEVWITZ R, o 7=,
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Fig. 25. Increase rate of total wet weight of fragments, including
regenerative shoots, depending on photoperiod.

Nt/

No

Nt : Mean of wet weight (mg) in t days in culture.
No : Mean of wet weight (mg) at the beginning of culture.
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Fig. 26. Mean of total length (cm) of regenerative shoots issuing
from distal cut surface of one fragment depending on

photoperiod 88 days after wounding. Mean * S. D..
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Fig. 27. Mean length of fragments (cm) 88 days after wounding.
Mean %= S. D..
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Fig. 28. Number of regenerative shoots issuing from distal cut
surface depending on photoperiod 88 days after

wounding. Mean & S. D..




5 EE
BAFOEIWCLIL2BABOLE : BBICEDEYENYE KT

ZERNELTUTDIRZEZHTSHENTES : (1) BEROE
i, (2) BEMEOEK, 3) BHRAEIEOHE,

WA 2N 1-30mm OHEATIEHEEWIEE, ThbbAEYR Nk =
WIFE, EMULEZEREERBNKRKENS 22 &, BEEEERIFE A
EERLAN DI LZZERAD L, BEBREBEAKICX 24 Y
BEOHEMITOREKFOAMBICHEBINDI I EERLTWVS,

BEKOKRBIBEBERIRNEWEEZEL< R EMERLE. 28B4
RKOFHEER T, Imm & Smm A EOEER & OBICHE T E
W R 5 N720%, 5,10, 30mm QD BEEABICEEZIZ AL 7= (fs
BR=R 5%) . COMRRIBEFREOBLEYBELEER 2R T 2
BERRFOEYRBIIREEINDZLEZRLTBY, BEFODEX
FOHERDEWE Imm & Smm DM TRICEECTH- -, B
FOAYMBICED ZOIDABWAREZ 201, BEENEER
DERRXMBERIR)NF—2HKTOWEREWELNEEL T
DIZELZEZRRLTWVWS, BB T HEYTIE, SR TEEL
ERKEMEME REDERCLSEERD T, Thbb4HRMS
CERZEI3HMAA2H> TVB B 5N TWS, Schmitz
and Lobban (1976) &4 —hr S P F VS THRIC L B3 EROKER. o
YT DNERREY D 1 BRI 50-780cm E WD B HEW &£ D 5
BNWES THEBETBIEE2HELE, L2AL, YILSSEDLE S
CHBRIZEAEDMMELTVWARAVWEETEYEOBE IS < i
WHDEHBINTVED, FEROBERIVENKEHL T 3




Al gt B R LT
BAEKIKIL2EDEOHRN Smm L EOBEKF TRIE—F IR
STWadZE, BEAROERNEWERKF TEHEZETH- I &
&, EmMOEH ENSEOSNEHMENSOBEDOATIREYE
ZEMSBLFERELTEERND A2 EEZRL TS, BER
EEODEMENRENVWEHESICE, BEKICK2E MU LICEY E
EHERSIBELIFREL THEARZALL 2D TR AWM EHET
5., Flz, BERELBAENKOEY BRI DV TOREIELRAF N
OHHEWMEOHMMZERZEZRBL TWS, Thbb, BEAKFE
HERHEDODIRINF—ZMNTVWIHEAREARBRT LD, X0iE
WHAEMBANHHBRL TSI EEZ2RLTWS, 10mm Bl E, &I
30mm DEAEF TEHOBEMENER NN, ZHIRIBFEKED
TERAN BRI F AT BRIV OIBEEOESIZBZI 2L, BAE
ROz ZR2ICENF TERNVWIEZRLTRBY, ZEHI

RIS RADOEMRABBREREL /=,

— WAL VOEYBOEMIBFBARFNENVWIZFE, TabE,
LDOEPBNREVIIEHEMEBDREILIRZ ZENHSEMZA -
o ZHIE, Smm U EOBEEAKF TEIHEERICEZ EYE OBMM
ERE—=FBICR TV DET, BEAELNHBRENS -
OTHDH., —FH, BMNERBUYEZDOEYEBBME TIT, WicEik
FBREWIEE, Thbt, TOEYEN/NS WIF EHMEIT K
<Bol, BRI THAOEYBRZHMIT LD ET28E,
FEBTHAWEEEAR ORI OMBENTIR, #E2E9KT 2
FEEYBEIOBMMEIBEZENTRERCRS., BEOEED K
NS R 2 &, BERK, PO2VWEBAMETISZBEO K =X 12




BHETLDBERFTOREILINDDDRSEET B2, HKX
NBAEKREBEMURZOBNZOBROEYRBREZELAT 2HEN &
fRicied. ABEYVOBBHM T IERFOBEAZAAL TV S
IEZEBEADE, COMRIEIBERZITOCEL, 0PHHRLL
NEBZDODITL21-D0EBHNTHNARZERT IO TH 5,
Santelices and Varela (1995) (&4 I / U J& Gracilariachilensis @ B £
KONWTHRL, BEEROLELAREROHEMIIERBEBE O
BAEFOERS (EMBOKREZI) THEIN, BAEREVIFE
HMITL2ZEZHENIILTWS, AMEOHKERITZINE BT
25DTHD, LML, BEFEELTRIFE, —HESFYED
DNEEZLTHILENTELYN, —HE2 OB ABEENNKE
122, 2D, EBEOMEETIE, BEHELTHES BHEHE &,
TNRES>TRRADOINBEEDHKNANVEEZ B ENMET
b5,

A DEHMIC L2 BEFOHEEBOLH : KRB OBAE O F
EXCKZ2EBOE T ES, AIEE DI THHLOBEEKLE T =
<, EHEARDOBDOTNE o, THERBEISANTEY O

IR TDEER (Fletcher and Fletcher 1975) , Fucus vesiculosus

(Moss, 1964) B K W Enteromorpha (Eaton et al. | 1966) T D #5 &

<=9 5, L»L, Halesand Fletcher (1992)I2 & %5 ¥ T N\ N\ & E
DOEFEBKROBAERTIE, PLERWOBELTELD BN
ENAESNhTWws, 51T, C DIE KX Dl RV 52 8 & 4 5
B OEN TN E VBBOBVEERT 2D DEHBLT NS,
AMATHON WA ICE D%, £40MBERRT 2B
EHERBICERL TWAWHEMENBR Y, Thbb, HEEEZS




SEAMMTIIEATHMZMR T2tz EMBERAE <, MRE
BOAERSCERKOBEENIVDZELEZREBIIRE>TWVWS., 20
o, HHFEENLTRERESIKRBL, BEHAMOEREBEER %
BRI ZEMARTHOLEEZ D, —FH, MBEERNLEBEAE W
Lt OMBIZENEFOEER - RAVNKRELR T+ TH 27290, &
EROHBICBETLHSIENTERI D ELEHBTS, LHHK
DEAFTAEAKOEEBEME BERNE N (Figs. 17,18 M) Z &
X, TORAZXHEL TS, ZOHERLTOMEBEZHKRT 3
KRB TN ENNEELEBRTH A S,
BEKOBNTHHEXROE AT TEL, EHOBOTLEN-
REIZOWTH, EhRFZHBRII2MBOEBEREOZERIIMZ T,
PBHOHMBOENWEZE TS ENTES, HEENRH T 285
FUWHORBEHICE SN TWS 2D, YUKEHOERE (KEHDH
) NHAEKOBZHET2ERICER>TWS, il (£ 12cm)
DEFETHORKRTZRS &, LHOEMIT 0.21mm*(H &
[.63mm) , FHOMEMEIL 0.34mm*(FH /& 2.07mm) &L HBH S M ixzE %R
L, BRI 5BEKRBEUBBEOEMBICD2BEEOHBEND 2 2 &
2 IRl T B

KB DEWILKLZBEABOEE : KR 10-24COHFBETOEROD

R, BEICLI2BEROHMMBIZ20CTRAREZR LE, O
RITEBEYN S EOREEFREN ISCTRARTH o &
c# 72 % (Orosco and Ohno 1992) . ZNWEHAELEHEEOH O &
HEMHDODBENWERZZEDBTES, LML, FHRER T 4&
ERZSVDBARFOEETHRULS20CTRAEEEZRLEZ &,
BEROHMEE—-ROFBEEEOEMUKYEZEDETE 22 &, 4




B OKEBOEY, BIXUOHMABREICLZILIIEEIN TNV S
] BE 1 VR WY

10-20C & 24 CEDOWMTHER/BER (B EED) KRKREhE
NHHN, 28CTRBEROKSSENFIENZ EE2RLEZ, &
iz, BEEBOHEMBZARREERZELEZEEARS, 4CHRBELEER
ZRLED, REEBTOEMEIL20C, 18SCIIRWVWTEN S =,
bbb, AERRIINT S&EEKEIEL, 10-24COHHAN TIE 20C
THDH, RADOREKRIZ24CTHo/z, THIZBEEE D H
m kg ZzaxEMBEM) T 2RBEARIEN, KDL D K
B (KEREMIRE) OBMIZESTHTUOEBEARBRTIZA W
&, MRARBRUTERBRZLUBRITIEROES, ME2EEDHE
BRETEIDPREI>THRENBRRBZEEZRLTWS, SEALHN
FKABRBOERIE, AREEADVDINITIHEBEKENRLS Z
ERREZ2BDEEZXD., YINTTENEFTTHHBOKEBIZ, %
EHM D 45 AT 20CHI#%, EADHICUZ245FHBED 6-8 A
T 25CZ2BATWD, LENST, £EL&BEEADSHEEH
FEICRE AL i nidiz 570,
HEHOBEWICE 2HEBOZEH : Edelstein 5 (1976) 134T 3
Ad 7 VIBHY O 58472 #AA Z M 12L12D, 18L6D, 24L0D O 3
BOTHEL, £ECL2BEROMKAIT I18L6D TEDHBAX W &
WO RRZR/Z, SRIOERTIE, BEACL2BEEREOH MR T
20L4D T b ® <, Edelstein 5OFERELEBHENDDTH - 7=,
EEEY OB, HOEVWIEEEFOBEE OB BICRALTWS R

113 12L12D (Friedlander et al., 1993; Orosco and Ohno, 1992) ,

16L8D (Kaczyna and Megnet 1993) , 8L16D (Destombe et al. 1993)




BREKRLATDH D, SEHLCNMN I o EABOBEEEICHT 25
oL AL 20L4D T, —RICHEAL TV BLBICHRNTHENE
W, BADOEETKEBENAMMNEESEE, R¥H, BAEANO4EH
REZEXBLESTEEIIMD TKEW, Gargiulo 5 (1994) 13,

fL# T X /J UJ& Porphyra leucosticta ¥k 2 IRIRE L A THE# L
JoAa R, AT ORRITIEEH &4 (9L16D) & 15-18°C O I B A8,

B TORBITWEEBREHE ISCHAMBETHLIEEZHENITL
Jzo EJZ, Brodie 5 (1994) ZKL#EY ) < ¥ J& Chondrus giganteus f.
flabellatus T, RN AFERICRIZTHEZEHE L, WHOBTFERK
ERTARERITHM 12KFBUTT, BREERITHEY 10BBUTT
BEINDIELEZHIDz, BAOKEBERICEBLTIE, ERAR
CHEL7ZHE, BIXOAAMZRATAIENKRETH 3,




VI GEHEMBOER &I/ S # RS o1k

1 AR AT P D MM S o 2 4L

RAEOYWEHICEERABRNEREINZ TNV OLOWE T
M5 TW D, Hales and Fletcher (1992) 2B Y < N\ NF E ¥
Sargassum muticum D EFEIRIKZ YW T2 &, YMEE TFTICH 2 &=
FOMBMNADRL THEMMEFRRL, TOBICEMBKEZE4E
T E&EWG Lz, £/, Azanza-Corrales and Dawes (1989) |3
AL T U > U A J& Eucheuma alvarezii var. tambalang T4 E[EHE O
MRz MICHIZE L, UM EICHETS EHOMEN =07 &
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Fig. 29. Diagram of longitudinal section of Gracilaria chorda,
showing cortex (C) and medulla (M). Bar : 100pm.
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Fig. 30. Diagram of process in formation of new cells.
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BHIT L L, TOMMBIZANRY 2R T 2, #>T, 2R 2k
EEHFECRHUT2REVERROELAMPHBEREEEZISN TN S

(FB, 1991) . BEXOVWTRESED T EOHEMA A BT AW
N, KL#F ) > 1 J& Eucheuma alvarezii var. tambalang O {8 2 B 15 i@
BT, GEmICHET 2MOBFLERK (pit connection) 124 > /¥
7R, BEUO Tz /)= NENEETE LB TV S
(Azanza-Corrales and Dawes, 1989) . S HAICHT 2 E % — 8
RO DLEDITIE, SEH, NBMEBEROAZST, Z0LS5h
EEFRRIE, S5RRIORBEZERECITEESLFERT S
Rt Lz nidasizn,

Mt (polarity) &I3MIME, MIMER, MM E-IEEN LT, £
H, WIRZEOHNMMBEREGET, BENEFEIYWEORER ST
LOEBMRBEERTIEEND, BWEBROBHE, HiEDBE
AHERBDODENDIHEAREAVWENS, FZIETIFY T
FNBETSIHEI, MAICHWEYEE» 5 I1ZEE, BH5ICHN
ROBHENSIEBHZEUDZN, COBE, ThE2EHTIERLE




LTHBELEVWSISHMERNAVSNS, BEEHEY TR B -#E
EHWEEZRDODEHREIMBOEERAICLI>THEL, 02 M2k
S BB M aMERN, EEMOLREND B, 19 LB IC
Vochting (1878) WXV FF OO —HEZYOE Y, Rt ZHWITEHE L
S a TOHORmMUNSIETRD, ZEAM»SEHFZ2EHT I EZ2HLD
oo WIS DEHEBZFMEICH L THBEEWS BEZ2 YT, HY
EHACHLVWHSZEALEZ, HRERELZHABOCBEICARON W
ENEFECREL TS0, B4 OoMiar"litz2Es, 2n%%
KT BEDTHADEERLE,

LirL, ZHIROMEBEE > TELAOMBOBMEZFET 22 &
EEHLDOTHEHL W, TOLEDESETIRITODNTE-BEOWHE TIT,
FELAEDNEMRTHLIMFOEETFORFH, BIUOZ0UHR
FHROMBN =W ATZERZRHL TE/R, ZOHMBIZREEN
METHD, MOHBTHENTWARWVNEDS TN S O UL HE D 5
HICELBEBROBEHENSTHS (FH, 1991) ,

WOMELBRICTERENDIHOEE O KM & BFHRBEEND 5,
BBENTIDICONTIRBEZSDODFENTbOhATWVWS, Z0
BT —ECZHOINMRERRDIZENTE, D"O2EE2ALNIC
M#EL, RERMET ST IENTELZ L, BETFRRE AL
RECILBHEMHOFESFMBERICRETES L, FHBES
TRFERAMICHEET S e, MEOHEME &L THFIK KM
E%afméo

ENIIIFRCDODVNTOINETOMEDOKE, MHEE2EEL S 3
NBREBERIZHMENDEDIChok, H, B, (4 BEE,
Kift, MEZERE, TLMMOEEKEDNBEGOEFOEAME S




i OB EICHEIBRL TS (Jaffe, 1968) . 2D XS BER % &l
T52ERXD, MEDTWINHMRICHEEEhZFET 25 Z & AVAlEE
IR, INETTHEERZEZRICEBTEREEEET AN,
MmENBEICHIL L TWa iz d S —ERMEELLEZD, Mtz
Pin (MEREKE) TEA52X5IRNE, BEZHEL TWS EHERY
WHZEZEICEHBMBTDIENTE S,
COMERBIITERBYN TS ONREH N H 5, iz 1F2 T
DerFZ0LmzOFEEL, UYDOZAMIMPNVEDLDE T—EBEICK
5EOKEMEL, RWTHEHEDOIES T—FHDE RS DKEH %Y
Nk L BEZREZIIEZ2 L, BEFXYBEZREL TEROEIEA
MNS THMFZHET S, BELDDHIZHBMAINITET S, &
DRDIEHEBOXEZEZZTEAROBEZERRTIERERON S,
L2ALEYOSEE, BLAUAEZIUCD, Y1 bAhSoRa)lbF
IR EMIEBEROBER, EEHFAICLIZUEREORAICHH
HoT, DIDPOFNEREMEZYRTE I EICIIRIL TV
W, ZEBIRETH 2%/ T Bryopsis \I M 1% % ¥ # T = 2 i 4k
D—=DTH2, MmZYHMLENFTEOERMBEZa)LEF T
AWHLMNEZRESI 2%, ZoMBKEICIOVEF ELED
MIRBAZNASVWARAFMOMAEDOETHEERL, 0% ERK
CRIBOBAEZFANT NS, ANEF O ELEMABE OMICaI) b
FOAHEMBA O EMEAHOY THEETART 2L, UWEHMBEE TIT
MUHEMREFACAMOBENFEXNEEEIVET 2, O,
WEMBA OB AED + —HOBMIITA DM EFHEL TW S,
UL, BAOAEMBEORBHMICOEMBEZEEAL 285101,
BHEOEBIIR SN wn (B - fE, 1989) . 20k > /2B




M, &2 VWEEBREEFEOBEICE I IV D0 RIT, D
HMER LM REAR OBEY OB ZHEMBETZ ETORENMLDIZIZARD
2%, LML, BEEYTIEAC > R—I)VEEE (IAA) O EIICHE H»
OMUEBRE LT E, BMMERICIIAE SN AVWEEOEER SN S
NTWd, LENRST, YIPIEDEIRLHMBESED BN % ®
HLEDET D25, ENRIDOIPRNRETESN-4E %25
i, M ZMRT oMEMOMER, AEAEEKE LB 32 &
WELEEZX D,

ALEOMMBEDOH R IR E AEFTbNTNS, ZOKE,
ERGEOMAERZSRVWF IS4 RE, 74P > @ARER, b
LER, ALBT 2T RRE, ABICRERMREERRRINT
VW% (Pueschel, 1990) . ALE DO MM B ENHEOEEMENRBB X N,
THEEZ2ETOMRTELODAREB TN B,

LD INIHE (T4 IF 4V —L) B, ~BIETLHE (2%
—F) WAISBBAER> TWS, TN IDRIIERTEEMEICE
ET 20N, RFEROBRIBICEHZICE SN2 E0BENS 2
(Delivopoulos and Tsekos, 1986) . A% TIIBEEMIARN L, 122
DUBEHMUCEZEDITINCURNEEL, ERODWNEEREL T
WO LZMRLZ, FWNBORNBYIIEELTRIF AR
HNETHMBEYECHRT, MIREOXTHOBMMICBTIOE N
TWa (FEH, 1979) . BAMMEDOEEZMES BEMHEL, FALU
CHifdEEZz BREE W, MRESHEZTS BEMBETEEO T)L 2k
ﬂ%&éh%@@%%%ﬁﬁ&f%%oit,jwv%m%bfi
PIZRUTREELTWER (Plate2]) , MEOE S ITTETIE
T H S (Pueschel, 1990) , ¥ 51z, BEMBICIEZEKOZE




KbHEREINZ, ZREFZINVENBRELZ/NLZER DAL
R EEDNLTWS Y (WEH, 1979) , N TCHEOEEOHEMIC
o THRINZD D EHRT L, FAKIC, ZRENNEY Z Mz
BEONHUBBANRHEL TWEHSK BB R L. ZREIZMKSD FEE
ZESBICFATED, TORABOMREREZERDAAUTIEISMHEL T
W EEbNTHEY (FEHE, 1979) , BHEINEZARABY B HHEIN
AR EERY EHRT S, ALEA T/ U G. verrucosa DR F D
BRiEE T, ZREANRZORNEYZRETONAMITHELZE, B
fFZ2HR 0D E<MRRENZLIEBELEEVD BEND 3
(Delivopoulos and Tsekos, 1986) . ZHNIEWMH I N=ZZIWERNEY
WA EEE, ERLBAREOBEOMEBICERAINTNS Z EERE
LTWa2, ER2MEOEENBULETH A D,

AL OBEEMRO 2T, BOoRAMMICHHOsHENHAN,
MREDREEDEVFARFICET TN, YIPIEDLDI BREK
Mo e, MRESPREESPHEITEENICHEBEL R W, EPFFET
B TEMIZKZ2BEEOHMR, BMEMIE TOHMEOERIIBEED K%
ROADXSRLTEID, BaEBREIFMEZRKRT 28E T
<, FIMRICHRDAENZBROKETHERBRINLTWVWS, Tbb,
AENEETHDIENKOSREZEDRVEMEOF R (M ikE S5
®) ZHRICLTWS, —F, — oMo IIESH &Mk
HoHEXUEFTLTEZS, BRI THS. 2REOHE
S BEEEM R QMRS RO Z o722, ZHIFAETIE—®IC
ReoNs0HERXTH S, Klepacki b (1995) EW IV SENET
HAF Y BEEY Agardhiella subulata @ T8 Uil i O #1424 % ¥ &
THMICEHEL, 2REORLHBHEEZHREL TWS,




DREVFEE UMD ICEAEENBRIN-, BFALEEHT
X, MIRMZERLBRVWEL2BRMRIRNEZ 201, MAHEFD
DB Td D, BEET 2 AMEIZEEFLHERK (pit connection) &
FENOWETREN>STWVWS, LML, ZOBEIEKDOPLIEICIT
plugcore EWD HENHFEL, MilRBOHEEEZBATH S, BT
HG IS T ORRBRBICE > THE— KREEFLEK &5 REBEILEKD =
BBEICKHNTHIENTES, B — REFEHK (primary pit
connection) IEEOMBWE D RIC > TTELBRILBELKTH D,
Nl EBEMAREZBNTVS, YIS EEZEDTIFEALLEDL
IR AERZ2DOT, —HOMBIZ 22 EOE— REALBEKZES =
EW7aD . BOREEFLHE K (secondary pit connection) V3 EE 7 O 4 fa
RIICEREINDBETH 2., COFRRBERZADE, HUDICEW
CHEET OO 1, BOoREMES REZ AR L0 B O /N
<72 f2 (conjunctor cell) ZHMRT 5., Z D/ 2l —F oM
fAANEZZBAL, BMET 5. T bbb, ZONIEBHMBEZNL THE
ETOMBMICERINZERKILTHD, KEZTE > =MD
B<EB2BZEZRATDZIERRD, BRLEE—KRESE - KB E
WM E E2<FAUCTHD, MEZHENICHYT S 2 &3 KAk
T® % (Pueschel, 1990) . L7 >T, AMETHMEIZE >N~
@ﬂé%(mea)ﬁ%~k,%:k@mfmfﬁéﬂé%%t
WIETHIELRTERN, LML, BETIMBEANEELTSS T,
SORZOHMBELUBICHNTEIRBEL TR N BEMET
HHZENS, WREBOHE - KRELELTH S 3BV W,

B2 7L B 4% 1L cap membrane % cap layer D F E /2 E T 6 MIc KB X
TOMEDOBRVWRAEE LR () OBHEELTHAZTNTWL S,




VIV SENET S AF /U HIZ cap membrane @ % A8 plug core % 4
YA TOBEAERZHF DN, EBAETHEHREL /=B 7L B3 & 13 41 41
BRLIDEFA T THo., MiBRLZFMADEEFLBERTIT cap
membrane Z iR T 5 Z LIETE T, plugcore DA THERINTNS
XOWKHRZX2, LU, BREORERENSEZX T, ZTNITERK
BEBIENVWEFLE TH D, ZOHBFFM & 1T cap membrane & # D
BHHEDOERBICDILTHZDDEEZEZ S,

DREDHET D, EWRTICHBET > T 28> TV, L&
T, MEERNICERELZRETEEL, a-1,4 7V H N
ERTHS, —RICABEEEYZEZSORAKILEY O TRK R
HEVWDONTWD (Pueschel, 1990) ., ZOHERFAIT DOV T DA
FAL D722y, Wiencke and Lauchli (1980) 13 4L# 7 ~ / U J& Porphyra
umbilicalis DMIRNBEEA N LV A ZH S HERIC, LEREOLEST
ST UMBECRALOLEZEERELTNS, 5, COHLET
DT VRBEERGICKRILDEDIR (BBEENICTY VT4 Ti) B
BRICERALTDEHEBL TS, BIEDEZ A, ALIET TN
SN THOEE, FERIRBEOMEICTFET I E NS BT
WY, Ramus (1972) (B 4L Porphyridium aerugineum T,
BT T DO HRBEICAENZ /MRS EEN R I N, 4
DHMIIBETHIHKEZERLTWVS, BT TR 0nD, 20
EOWRHAHASTSNZEZNIZDODNWTIRERAIWENLETH 3,




VIII 4§ B

EMBIIRREBE L CEERLEST 2V UEBHEY O —BE Y )L >
7 & (Gracilaria chorda) OB LR %2, I, BIEXOARNIEIES B
ICFANRTZHDTHD, UTOHMEZE -,

. RRBUZBERBLEMER, GFEEZUEEMICIIEEHEG &
BEKRYEREIN TSI E2HRL -,

2. BBAEPSYVM -/ Smm OBET 2% T2 &, LAY
WiE DOKBEE NS 1-4 FOBEENERENE, LarL, H58EHM
DUBEICEEEMOERENT, FBOEET I BHBER R T
A MmN S 5Nz,

3. GEMMBISERMN, MEBUMOTMYMBEICHRE N, %
e o BEMMIE 34 BOBBNEBIRTH -7, LHL, A2
B HOGHEMRME, MAEMOHHIC LD BER OBGN TH
RBICETHEL, NEEERR TOBUENEET I 2R L -,

4. e, T 7ZVEAFAE AR YD T 2 0T BLE I B A X B - R BB
THETDE, NEBUOBHES OARBEERLNTEEL CEH
CHELUZ. HMFIMICHTIHERRORKE TS, YW E
ENBFET DI ER2R L. TORMBBERD S ITETHENRHL
g




5. WMECE->THBELEBAKZLSTYN TS &, WA KK
ODRMUDWHED SHFEBBEKERR U, £/, BEAKEST
POMSFTI 12 K2R LEDE, FLrBEERERRT 2 &1
BMol. LEEM> T, 2BOBEBRERN T EANEIF > 2 (H
HES) OXMEZITWBIEERBLAE, LAL, 10mm Bl L,
BEIC 30mm O BEAK TIX, LMMOBEL SECEBEKOT E D
VRIF A OHEDLTEROBEMBEAL, PEHL RI F
CADEMMZERERLE.

6. WUHPLRBEBHMMEZTEZYORM> THELAEESTY, M
O—LNEBEKEZRRL, BEZRLE,

5 wAEVBOBEMIIBEESNEVWIZEREN> =, &12 30mm
DEERFEIHEREZBROBAMUEE KL, EHMBEROHEMIZEFS
P ey BNEEYZDOMMBIZEELS NENIFE L=
722 R S

8. WA OIRATZHALN LY D Bo =K T, X8, Mk
BICTHHERDOBEE THMEBNAELS, LBIEE NI Mo, —
T, BEREAFOERMMRII EHMBEKROBEE TR X AR,
THOHDTIE /NI VWEZEZRL =,

9. JKiE 1024CTHEELLEZES, 2000 BDPEVWEEREZ R L
)




10.  JEFEIHI 6L18D-24LOD TH;E L /234, 204D TEDHE W4
ERZEZRL =,

11. GEMHBMOERIEEZ TEM TEHE LR, YK X N7~ 4
ICE#EET M (MEMR) OMBRE, B0
BBl SHORIONTPHEOSWNEDOBEREREDHEE ED
MERZRENEISZRIC, TNZTNOBBEMBEATEE N S5 502
R, KZ—HESOHMREERL -,

12, YIS EOMBREIZETH S0, HMBEOER (kg
NR) CREIHRZEDT, —EOBEMBAEROGHEZ R
L7z, ifiREISICAHZIDEL, UMBZESEZHZ 2 W
B L 7z,




IX & FF

A REHED DB L KAHIFEZEE, 2R XOKE O %K
SNz Ib MR KR EKESEM, WAAMBBICFERIBEEET S
EEBIT, FROMOMDICE L THME MR % E =1L i Kk
FOREFLM, WK XHERE, YEEER, RIZHHEBICE HAL
EHLLETS, KEHBZELICIIAMEZZRT T2 L THELHEHE
VWL, R#AOEZET D, £z, TEMOERIZEBL, FEiia
HEZzR It ERAFHE 2N BHEENEBR, sNE=1E 112
HALZR L LT3, Bz, ERETICHEZ0DHEBHEHELZEL
FEMEREREOTFHERBZIZILYD, YBMEORESE, K2k
k, FAEHK, YBERIAICKHT 3,
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Plate 1

Regeneration at the cut surface of a wild plant of

Gracilaria chorda.

Six regenerative shoots issuing from the margine of cut

surface.

Surface view of cut surface of 1, showing cut surface covered

with pigmentary tissue.

Longitudinal section of wounded portion of a wild plant,

showing the wound tissue developing at cut surface
(arrowhead).

Scale bars : Imm for 1, 2 ; 100um for 3.










Plate 2

Regenerative shoots issuing from wounded portion of a wild

plant of G. textorii, flatten species of Gracilaria.

Scale bar : 1mm.










Plate 3

Regenerative shoots issuing from the margine of cut surface

of a cultured fragment.

1. 8 days after wounding, showing three shoots.

2. 10 days after wounding.

3. 13 days after wounding, showing noregeneration of additional

shoots.

Scale bars : 1mm. 1










Plate 4

I. Regenerating fragment 30 days after wounding, showing three

regenerative shoots issuing from distal cut surface

(arrowhead) and slight swelling (arrow) at proximal cut

surface.

2. Colorless, undifferentiated cell mass (arrow) formed at

proximal cut surface.

Scale bars : 1mm.










Plate 5

Sectional views of distal cut surface of a cultured fragment.

1. New cell (arrowhead) formed at cut surface 4 days after

wounding.

2. Cell line (arrowhead) formed at cut surface 7 days after

wounding.

3. Cell lines (arrowheads) formed at several portions 8 days after

wounding.

Scale bars : 100um.
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Plate 6

Distal cut surface of a cultured fragment.

Cut surface covered with cell line (wound tissue) 15 days after

wounding.

Cut surface covered completely with the wound tissue 24 days

after wounding, which is composed of several layers.

Distal cut surface of a cultured fragment, showing wound

tissue (arrowheads) stained as well as cortical tissue

(doublearrowhead) with 1% toluidine blue solution 24 days

after wounding.

Scale bars : 100um.










Plate 7

Longitudinal sections of initial regenerative shoots at the

mar gine of distal cut surface.

I. 8 days after wounding, showing the edge with slight elevation

(arrowhead).

2. 10 days after wounding, showing a regenerative shoot

(arrowhead) in a little advanced stage.

Scale bars : 100um.










Plate 8§

Formation of wound tissue at proximal cut surface of a

cultured fragment.

1. New cells (arrowhead) formed at cut surface 5 days after

wounding.

2. Cell line (arrowhead) developing at cut surface 11 days after

wounding..

3. Cell line (arrowhead) covering cut surface 15 days after

wounding.

Scale bars : 100um.
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Plate 9

Formation of cell masses at proximal cut surface of a cultured

fragment.

I. Inner cell mass formed at central part of fragment 35 days

after wounding.

2. Cells of inner cell mass arranging inlongitudinal lines 35 days

after wounding.

Scale bars : 100um.
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Plate 10

Cell mass formed at proximal cut surface of a cultured

fragment 35 days after wounding.
Longitudinal section of whole cell mass.

Close-up of part of 1. Cell mass consisting of transversely

divided cells.

Mar ginal portion of cell mass stained with 1% toruidine blue

solution, showing cells with vacuoles.

Scale bars : 100um for 1, 2 ; 10um for 3.
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Plate 11

Rhizoid-like tissue and shoots.
I. Rhizoid-like tissue (arrow) developed at proximal cut surface

of a fragment (doublearrow), showing three erect shoots

issuing from the surface of rhizoid-like tissue.
2. Longitudinal section of rhizoid-like tissue.

3. Longitudinal section of rhizoid of plants developed from a

spore, showing arrangement of cells similar to 2.

Scale bars : 1mm for 1 ; 100gm for 2, 3.










Plate 12

Longitudinal sections of rhizoid-like tissue and erect shoot

(arrowhead).

Scale bar : 100um.
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Plate 13

Rhizoid-like tissue in early developmental stage 15 days after

wounding.

I. Longitudinal section stained with 1% toluidine blue solution,

showing development of haptera (arrowhead) along

substratum.

2. Haptera cells of rhizoid-like tissue, showing well-developed

cell walls.

Scale bars : 10um.




' A
7 \"u“";;
-

Y -

! ?'4%

8 {
P58
A5 ! Ve

. N, e

-







Plate 14

Development of regenerative shoots and regeneration of

additional shoots at distal cut surface.

Single regenerative shoot (arrow) from the distal cut surface

of a fragment (doublearrow).

21 days after of 1. Elongating regenerative shoot (arrow).
New regenerative shoots do not appear at distal cut surface,

suggesting apical dominance of an existing shoot.

Regenerative shoot cut for cancelling apical dominance

(arrow).

Regeneration (arrow) of cut shoot and a new regenerative
shoot (doublearrow) issuing from cut surface 21 days after
cutting, showing a new shoot induced by removing tip of an

existing shoot.

Scale bars : Imm.
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Plate 15

Regeneration of additional shoots at distal cut surface.

Two regenerative shoots cut (arrows) for cancelling apical

dominance.

Regeneration (arrows) of cut shoots and a new regenerative
shoot (doublearrow) issuing from cut surface 21 days after
cutting, showing a new shoot induced by removing tip of an

existing shoot.

One of two regenerative shoots is cut (arrow), but the other is

(doublearrow) remained intact.

Regeneration (arrow) of cut shoot and elongation of intact
shoot (doublearrow) 21 days after cutting, showing no

regeneration at cut surface.

Scale bars : I1mm.










Plate 16

Cultivation of cortical tissue.

Cross section of cortical tissue used for cultivation.

Showing a regenerative shoot (arrow) issuing from distal cut

surface 30 days after cutting.

Scale bars : 100ym for 1 ; Imm for 2.










Plate 17

Cultivation of fragment with a lateral branch.

Fragment with a lateral branch (arrow).

Elongation of lateral branch (arrow), and six regenerative
shoots (doublearrow) issuing from distal cut surface 21 days

after cutting, showing lateral branches do not control

regeneration at distal cut surface.

Scale bars : 1mm.










Plate 18

Cultivation of 30-mm fragments. Four regenerative shoots
(arrow) issuing from distal cut surface and several
regenerative lateral shoots, showing absence of apical

dominance in long fragments.

Scale bars : 1mm.










Plate 19

Longitudinal section 1 day after wounding. Cytoplasm is lost

from wounded cell (WC), but remains intact in inside cells

(I1C).

Scale bar : 1um










Plate 20

Longitudinal section of an inside cell (IC) 2 days after
wounding. Nucleus (arrow) and cytoplasm moved toward

wound side (arrowhead).

Scale bar : 10um










Plate 21

Section of an inside cell 2 days after wounding. Golgi body
(arrow) locating near wound side is releasing many secretory

vesicles (SV). A mitochondrion (M) is near the Golgi body.

Scale bar : 1um.
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Plate 22

Sections.of an inside cell (IC) 2 days after wounding.

l. Multivesicular body (arrow) is located near wound side.

2. Multivesicular body (arrow) is releasing its contents into cell

wall.

Scale bars : 1um.
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Plate 23

Section of an inside cell 2 days after wounding, showing a

chloroplast (ch) divided into the two.

Scale bar : 1um.
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Plate 24

Section of an inside cell 2 days after wounding.

. Cytokinesis is occurring at wound side, showing cleavage
furrows (arrowheads) separating a daughter cell (DC) from
mother cell (MC).

2. Section of an inside cell 2 days after wounding, showing

stepping stone-like cleavage furrow (arrow).

Scale bars : 1um.










Platerds

Close-up of cleavage furrow.

25

1. Structure of cleavage furrow (arrowhead) is different from
that of original cell wall (arrow).

2. Cleavage furrow (CF) surrounded by cytoplasm (arrowheads).

Scale bars : 1um.










Plate 26

Section of an inside cell 2 days after wounding, showing new

cells (NC) formed along cut surface.

Scale bar : 10um.










Plate 27

Close-up of new cell (NC) of Plate 26.

I. New cell connects with its mother cell (MC) by primary pit

connection (arrowhead).

2. Close-up of primary pit connection of 1, showing primary pit

connection without cap membrane.

Scale bars : 1um.










Plate 28

Close-up of basal part of cleavage furrow, showing
multivesicular bodies (MB) discharging its contents to

cleavage furrow (arrowhead).

Scale bar

1 pm.










Plate 29

Developing cleavage furrow with floridean starch

(arrowhead) at its tip.

Scale bar

: 1pum.,










Section of an inside cell (IC) 3 days after wounding. New cell

Plate 30

(NC) divided from medullary cell in the central part of cut

surface.

Scale bar

1 pm.










Plate 31

Section of an inside cell (IC) 5 days after wounding. Two new

cells (NC) divided from medullary cell.

Scale bar : 1um.










Plate 32

Section of an inside cell 7 days after wounding, showing
outermost cells (OC) with some small chloroplasts
(arrowhead), which have a few thylakoids, and inner cells
(IC) with developed vacuole. Cell wall of cut surface is thick,
and pit plug (arrow) between wounded cell and inside cell is

separated from the latter by cell wall materials.

Scale bar : 1ym.
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Plate 33

Light micrograph of longitudinal section of tissue 24 days

after wounding, showing cortex-like wound tissue (WT)

covering cut surface.

Scale bar : 100um.










Plate 34

|

The nuclei of inside cells stained with aceto-iron-
haematoxylin-chloral hydrate solution and squashed for

Nomarski differential interference microscopic observation.

. Inside cell producing a new cell, showing cleavage furrow

formed centripetally at both sides of the cell forming a new

cell with one nucleus (arrowhead).
2. Diagram of 1. Nuclei (arrowheads); cleavage furrows (arrows).

3. Inside cell producing a new cell with one nucleus, showing

completed septum.

Scale bars : 10um.










Plate 35

Tip of thallus.

I. Tip of thallus with apical cells.

2. Close-up of apical cells dividing into the two.

Scale bars

10um.
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