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Hideo MIKAMI*: New knowledge on Erythroglossum minimum
OKAMURA (Rhodophyceae, Delesseriaceae) from Japan**

PRS2 (ARG, FILRO BN EDMENCEWT, v 2 v A= (Erythroglossum
minimum OKAMURA) ZHfE L LTHREL, WWTHEIPY - [UED 7c&ic X h F04
BENHAR 2 THE b,

3197648 2 Aehd), @R IELR, BESECR\WTT 7 £ (Eisenia bicyclis
(KJELLMAN) SETCHELL) DBRDEWMTAF LicibAEFT L Tck 2 Y AR =% B
L, 2OBHICOEBELT -1cF, ThE TR HEITE TWhish ~ e AEORE
HHERO T e h L 7O E GUEOn DR EE S LA HRIDOT, T OB
KoEHELZV,

e oWT: Fig. 1, A jte 2 v 2=, FLUL B 1270y aTiEs

2 CM

Fig. 1. Erythroglossum minimum
A. Female plant from Hayama, Kanagawa Pref.
B. Tetrasporic plant from Hayama, Kanagawa Pref.

* FLBRAE (062 fLIRTHEPRAER 243-2).

Sapporo University, Sapporo-Nishioka, 062 Japan.
HCRE R (—A% D 064218) 1 & 3 W O—

Bull Jap. Soc. Phycol., 24: 81-86, Sept. 1976.

= 9 =



82 B W 4% H3% WMSIE9A

Tto ROV HITOWTIXFAMDD ORI EFRA E—HLTWD, T DEKD
TRAEIhAAEORENG Fig. 2) 11f#h 1 Bk T &b o7, TOF L 1.2cm
BT, MEESEVEST 2.5mm Tho1o,

o v

Vama0y e s
D%%%B@Q@g]%@ 0 g§ |
SER0 By

Do OBOD%

_—

Figs. 2—12. Erythroglossum minimum

2. Frond of spermatangial plant. 3. A part of a plant with cystocarps. 4. Frond of tetrasporangial
plant. 5. Apex of frond showing apical segmentation. 6—7. Stages in development of procarps. 8.
Surface view of sterile cells. 9. Early stage in development of gonimoblast. 10. Mature carpospora-
ngia. 11. Surface view of a spermatangial sorus. 12. Transverse section of a tetrasporangial sorus.
1—6...segments; a...apical cell; ca...carposporangium; cby, cbg, cbs...first, second, and third cells
of carpogonial branch, respectively; cbi...initial cells of carpogonial branch; cp...carpogonium;
cy...cystocarp; gon...gonimoblast; i...intercalary cell; r...rudiment of sporangia; s...spermatangium;

sc...supporting cell; ss...spermatangial sorus; stc...sterile cells; t...tetrasporangium; ts...tetraspo-
rangial sorus.
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ERBCOWT: Fig. 53 2 v AR=DEAERAZRLICLDTH S, b, #
BRI AIEAMME (@) b, £ 1AOHMBRIICIIELLANESH () BB D DD,

TrANTIOWT: ETEFED e p L AL ETEELTEST S, TDL, b A
YAR=z2D T e AL AL 2O I AR T VEE 1EIETOREMIEEE L BE DT
W3, Bib, Fig. 6 CR2BOAIALHRTVEDY S, H1HARTVEIERC 4 =4
HalisoTnBR, B2 LR VENIRE S afifanBREThd by, —F, i
1EBOHE*HR -T2 2 fifaE i ot 2 ERRLTWS (ste), Fig. 7 Tlxha# =
v 28R D 4 2L Tr o THRIRSER BRI L, X 1AL OF ML 5
2 HIRRDEY L 5T B (ste)s

BRErOoWT: BohERIED TMITH-1ch, TOMEBEELHNDBZ L
3 TEHhot, Fig 9 3B WwT=2752 rO—E2RLELDOT, X Fig. 10 12
T=%7 TR L OFBICERICE T RBTF (ca) D—FHeRLIcbDTH %,
BFEBICOWT: BTEHL Fig. 2 TRLLLOE, OBOCH-T, XikfED
I & 9 IRET BN ECBTITIR > TET 5, Fig 11 XRETFRMRL Y& CcBFH
fa (s) oEmEBETT,

A AT OWT: OoBRTEIIFAPIMFCEL, $0&0Kh->TETS
P, NiEOHE X H EF 5 PEORRMIHR WD, O TFROFE () XL
P B X b Fe3 528, FRlc central cell A bLAEFLIEEL L bR (Fig. 12),

% g2

&E, £ AX= (Erythroglossum minimum) Z-2o\THd D bRI-FEEED 5
b, RO4EVFCBEELE®REL>TWHLEL5, A,

@ FEOLERESREL Kyune»D OF 5 Phycodrys 24 7 THHZ o LTHM,

® 0T e hA TREBCONTIE KYLIND DF 5 Polyneura 24 7TH5H T &,

® BTEHIEDORBICH > T, XLEORE X Y AT 5/ NEOKDTR » TET
AT t, RV . ‘

@ FEOUNMFEIMEDRZTTIN T, Xk X h 435/ NEDRRIAL
THEREhs L THD,

DD 4 SR FORIE LD, b4 v AX=DONEENNE ST >0 TUTE
Z TR,

%4, %% Erythroglossum g%, E. bipinnatifidum (MonT.) J. Ag.® (=Delesseria
bipinnatifida MONTAGNEI % £ 4 7 & L TR bhic b DT, BEHRICHI0EE L
ME bR T3 (KYLINP, k&5 HoLLENBERG!® {3 Erythroglossum delicatulum
GARDNERID S\ TH L Sorella BaHiTic. £ LTHE Sorella DA V- L
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L T, Sorella delicatula (GARDNER) HOLLENBERG 1k A APE ¥ A X = (Sorella
repens (OkAMURA) HOLLENBERG) % &ir 478 - 1 E% 7125 L7, HOLLENBERG!? T

Yiuz, Sorella |&% Erythroglossum B WEFT A2 - T, FOBRMOE ST
SRATEMOSTIRBCE o, B, Sorella st 5 M4 IFERII UL MED

TEC R R 35 DI L, —F5D Erythroglossum Ti¥, Fhih\Eoigkd

IR oTHETB ELTWAS, WHARE® (XAEAEY A= (Sorella repens) {Z2o\T,
FOERMERE SUHMLCHRET, TORTERY OIS FERER O MiRE
TN TIEiEMIE HOLLENBERG!? DE 5 Sorella DEHICELILT VWA Z L&D

enih, —F, vAR=DLD 7 e b FHEECHL TR, FhnENC S Polyneura
&4 7 (KyLin®? w2z o L w#BENMIRLE, FLTHTER, KYLn® pi==—

S ~35 v FED Erythroglossum undulatimum (KBD 24 7RETIiLcW) IZ2WT

FD 7w AL Myriogramme 5 4 7(KYLINDTH B LM UETWBEEE|HL, &

kb LY Erythroglossum (T30 A v 3= 22T, FOTrp A 7HRIMN

Myriogramme 24 7CH5 I ENFTEEINB DT, LEHBORINCE » TEE
TeRDFORKIEL /LD 5 TR R LIce UEDILIEDY REZIED THEET

WHELDEEXB, LIANSE, BECLB e Ay A= (Erythroglossum mini-

mum) DFEHEFE, WARTEOSMREBLLZD 7 e H A 7RIEOMITIE, FEXA

55BN D LS ERRTREREL o, Hlb, A Y RAX=0DONUFIRF

PRy, HoLLENBERG DigHT 5 Ervthroglossum z4 72T, FDEIZR-T

ETBEBERFE>THB b bY, £O 7 e s ALy A= (Sorella repens)

DFENEELAUL Polyneura %4 7Tdhh, Myriogramme A 7FTIRIgT EMN

B bicotcZ it B,

XTSIk 5ic, Erythroglossum D 2 4 7y E. bipinnatifidum (Fgk
59 —, Valparaiso @) ThhH, —F Sorella BD x4 71X S. delicatula ({tk»
Y7+ =7, San Pedro E) TH3, &IANELERELLSD, ULDOT L1 75
CDOWTD T e A FTRRECESYUTECHANR IR TV g b, 27~/ VF
DFECE T AU RFEROSHRBCHEL TL, Hich OFRENBDLRD Z &
IZOWTEHZ YAMADAY, = |19 70 L2 F A iGN c T ¥ 1, - T, Erythro-
glossum RO Sorella DFEMNKAHD L » T >EBP—By & BT T 5 A2,
RTLUTHBED 21 7RCHELT, T 7 e aA 78 L EUHEEEOEBEI UR,
BiREL->TL %o THARESHAEVRY, BRCHSVWTROADMEER X BN
BILIXTERWLDLEEXDNS,

BTz A= (Sorella repens) ITOWTOEEEHECCHE L\ 12w dbk
D, \WHFREERCESSEL L5,
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Summary

The apical segmentation and the reproductive organs in Erythroglossum mini-
mum OKAMURA were observed on the basis of specimens trom Hayama, Kana-
gawa Prefecture.
1) Both the transversely dividing apical cell and the intercalary cells (in the
cell rows of the first order) are present.

2) The procarps consist of two carpogonial branches and a group of sterile
cells (as Polyneura-type by KyLine»?).

3) The carposporangia are borne in chains.

4) The spermatangial sori occur along the margin of the branches and branch-
lets.

5) The tetrasporangial sori occur along the margin of the branches as well
as the median portion of the lateral branchlets.

6) The tetrasporangial rudiment arises from the inner cortical cells and also

rarely from the central cells.

5l B X &
1) FReKRER (1932) AFEHERE, 6 AMSERE, Fa: 92-93.
2) ————— (19360) BAEEHEE HEEHE, o 1-964.

3) SEGcawa, S. (1936) On the marine algae of Susaki, Prov. Izu, and its vicini-
ty II. Sci. Pap. Inst. Algol. Res., Fac. Sci., Hokkaido Imp. Univ., 1: 175-
197.

4) BIIRE (19%6) FEpFEERE. KREH, Fx: 107-111

5) Yamapa, Y. (1958) A preliminary list of the marine algae from the shores
of the Kii Peninsula. Records Oceanogr. Works in Japan. Special number
2: 181-186.

6) Kyrin, H. (1924) Studien iiber die Delesseriaceen, Lund Univ. Arsskrift, N.
F. Avd. 2: 1-111.

7) ————— (1956) Die Gattungen der Rhodophyceen. CWK Gleerups Férlag,
Lund: 1-673.

8) AcARDH, J. G. (1898) Species genera et ordines algarum. Vol. III, Pars 3,
De dispostione Delesseriearum mantissa algologica, Lund: 1-239.

9) MonTAGNE, C. (1837) Centurie de plantes cellulaires exotiques nouvelles.
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Ann. Sci. Nat. Bot. Sér. 2, Paris: 353.

10) HoLLENBERG, G. J. (1943) New marine algae from Southern California, II.
Amer. J. Bot., 30: 571-579.

11) GarDNER, N. L. (1926) New Rhodophyceae from the Pacific Coast of North
America, 1. Univ. Calif. Publ. Bot., 13: 205-226.

12) Yamapa, I. (1971) Observations on Sorella repens (Okam.) HOLLENBERG
(Rhodophyta) in Japan, especially on the development of the reproductive
organs. Phycologia 10: 189-198.

13) Kyrin, H. (1933) On three species of Delesseriaceae from New Zealand.
Trans. New Zeal. Inst., 63: 109-111.

14) Yamapa, Y. (1935) Notes on some Japanese algae. VI. Sci. Pap. Inst. Alg.
Res., Hokkaido Imp. Univ. 1: 29.

15) = ERH%K (1970) ~A v R/ Y OIS L ATREC OV T. B, 18: 60-66.

39 EEEERFSHEICONT

B8 A0 ~2TR A, 7AYABEFBRDOANY 7+ =T RKEF V&A= 3F5 %
VARTEIBERBRERESENTbhET, COLEY, EREEES, 7Y »E
BERLEL, VaA Vv vRSTLDOHETITbAET, THEIE XL THETH,
WKTLEETYH, L {ERLBOIARETRTO YRSy 2008 L7 £+
b, $5-TBMENB LS, 74V HBEFLEERNDIFENFRLOATHET,
TV, BLIOER P YRy ALHEEh, =727~ a VEFEERTHET,
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Michiyasu MORI: Studies on the protrusion of gonimoblasts in

Batrachospermum coerulescens

A7 ERX7BTE, GHECLVERYIZ ZHEOHROMIR>TV22%, KRESIX
PTWBZ EE, LA L, Batrachospermum ectocarpum -TIIFFOMRED 5 Hic
BROCERETHLDHH D, Ok, RIEFESLBEELIIRAD, #-T,
WENBRER 51 BITITZHB L 51T, KYLIND (22 DOFE % B. ectocarpum
DR E LTER Lo UL, ZOWHEIL sect. Batrachospermum Tit B. godro-
nianum, B. japonicum, B. radians, B. moniliforme ¥ LU B. polycarpum 123 %
bh3bDTHBH, LL, sect. Viridia TIZZOBEDFEEIMBA T e o1,
HEEIXAREH 7 = X 2 BOYEHNHRSIC sect. Viridia I2B+2 I FY 7 X
2 B. coerulescens i ZDROBERELXETEZ L XM STDTESENLZZDZ LITDO
TOBRERREBETFTOEEXIE LIV,

Fig. I. Type of carpogonial branches. 1. Normal type. 2. Elongated type with
elongated stalk-cells. b, Basal cell; t, Trichogyne. Scale: 100 um.

* BMARYFEEEFR (869-05 MAKRFELTEHKAT)
Uto Senior High School, Furushiro-machi, Uto, Kumamoto-ken, 869-05 Japan.

Bull. Jap. Soc. Phycol., 24: 87-91, Sept. 1976.
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I FY A7 EX 7 OERBORIEBEOMEE, LRSS, MIESOMBIRTH S
7o, WXLk E LTEM Fig. I, 1), 2 UTERNTE ARG LA LER
DIRFB & 7s o THERE 5 OhDLIRICEIZET B L 5 icie b (Fig. 11, 2, ng), ERIER
ARE S TR IR BREN & FCEEIhDH, ZhitERBOROMIRD NI,
BRI HE Lcfifand bbh Fig. 1, 2), BEVET 5o T, #H
£ keb (Fig. IL, 3), ZiclRaER % 5 HCBREUBT I eoc b DTH S (Fig.
1L, 2, pg)e MDHMBCERERISEFRACEE, S RACITERERT 5 2 DEESY
Lk 5i2ieBh, Linl, BRCERNSDOTH LAY 2TE, ZOMRFIEE
BENBREELILLDTHDZ Lhbhs (Fig I 4), 0 X5 CERDHOMERAL
EAEEYTDE, FORENEVERBILS LT, - OEEY B. ectocar-
pum TEHETB L LLibh )T\ (Fig 10, 1), EX{b UM, FEfiad X
51, i TBL S Uh, TS » bRET A/ MIoETOMIgEsS<h, D
TH»bEBMEYRETH0T, MITEMEADE LI SARZD, Thbb,
EROWOBEIERGOTEHMLIZ LA LR DRV 5D,

XEFREEY X, B. ectocarpum DEROFHOMIANERILTHDOIXE B O
FEREX D BB LICEIOERGC S, ELEMCET TS0 X VBIICAETS

Tab. 1. Frequency of the protrusion of gonimoblasts from the whorls
in B. coerulescens

. | Tsubawara Oosouzu Kooy;ma Uenohara
Station & Date | 5y/\far %69, |26/Mar, 69.| 20/Mar, *69. | 12/Apr, '69.
Depth of water (cm) 5-10 5—10 20—30 40—50
- | Slowly .
Current of water Flowing Flowing Flow- fow- Swiftly
ing | g flowing
Half
: Ex- Shel- | Ex- Half
To sunlight posed | tered Exposed e:;go& posed exposed
Organic matter (ppm) 5.7 1.8 - 9.5 8.2
Total number of
the tufts 126 120 108 43 95 163
Protrusion of | Num. 4 1 0 12 64 41
gonimoblasts | Freq. [ 35 | g9 0 28.0 | 67.4 | 25.2
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LOIE N ERERH LI, $E FY 372X 2020 ThFEIEcEENERIUO
NTOBETHELNCTEZLNTEI, FLFOTHROLFRESFIBEETLID
ERAYERTHZ ENTE, (Tab. 1), L ANERECBIT BB L5 L, WA
DEXbEEFBHOBETOW T ER LB, REMCE, RRkROEXL
HEIHHRUOB AL L TE L VeV EFEEEB, ZOBEFRRRKOFETILE
LIZEHT, EXLAITLL RS bhith otco HiRUE R & KHOMZ N
BiTHy, KEIAY EhowiZuvwxhvworxl, BREARKEZBIOKTSH
D, KRELERWTHEZ 0D, ThbDKEOHENEALHROHBBE LT
BRGNS B LICHETED, T TBEITB~ Y H VE» VHEBICI2E
BEY AT LcE 25, Table 1 DER® B, B%kdH5 Z Lic, EXLMRDOED
LI o e RRAKINERREBE TV B WA, FCEEHOE DL, RANT
BEx{tao B O e WEROEBWEN ChICRk\WT ), EHRLHFFLUDOZTH
BENCEVCERHELEA TS, COREFERE, EXLMROEERIKE LBIK
HHDTHAD LTHEEDHRYIRHTHLDLEDLRS,

EREER

DixoN? ERBRELFENERBYOTLLDLEHEL TWD, HT7EXIE
Tk, EREAEMICETSE, ELRENBELTHOT, BRBERELRCRST
£E¥%, FROATHEIEREG-TIVTHS D (FY)s Dixon? ks, B
vagum TiY, EMRCHEREE LEERGORLFE SN DHAR, FE Primordia
LHTHBROEAHREND L5, FLT, ThrgRERc 254 LR
BREBCERT B, ERGECAIBEIARIRILTOE OB CRAHL>OTT
MREFEEr L, TORECHRE IMIEMR TS ERBEL T2, I FYATEX
IRBFBEEDMEDBBLEL Chit—&KT5H, DT EnbEXD L, BROW
PIERERICRE LT, WO, PEEIRRC D & LIXSROET, EREKE
EREOE LI RER KT TELDLDEZR AR LD E VS TIWTHS D,
ChBDOHIMAE RIS = &1k B. ectocarpum % the sect. Balrachospermum T
BHSHLWLETIR WA, FREEEDE sect. Viridia \ZBT53 FYH»T7ERXY
TS ERENCEELRDAE b En LML, Lo LEEY S ECER
LicXdic, #7EX7BiL6BD section KAy THEREFRFETINCEL LICER
THDHEBRTIE, FEROFECEMIC, LEss bbb TAARERER D LTl
WEEZ B,
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Fig. II. Elongated branches of the gonimoblasts. 1. B. ectocarpum. 2-4. B. coerulescens.
g, Gonimoblast; ng, Gonimoblast at the center of the whorl; pg, Gonimoblast
protruded from the whorl. Scale: 2004 for 1, 1002 for 2-4.

Summary

Protrusion of gonimoblasts from the whorls caused by the exceptional elonga-
tion of cells in the branches of the gonimoblasts is considered by Kylin (1912)
to be a feature peculiar to Batrachosprinum ectocarpum. However, according

to the writer’s observation, this type of protrusion occurs fairly often also in

= 10 =
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some species of the sect. Batrachospermum and one species of the sect. Viridia,
B. coerulescens. These elongated cells are similar in shape to the central cells
of the thalli, and lateral branches around the cells are changed. in fascicles in a
manner similar to those of the central cells of thalli Branches of the gonimo-
blasts thus produced with elongated cells are structurally similar to the branches
of the thalli. These features well support the view that the carpogonial branch
is a modified branch of bud, which is capable of developing into a part of the
thallus. As Dixon (1968) observed with B. vagum, the writer also found a feature in
B. coerulescens that primordia which arise from basal cells as short protuberances
are capable of developing into either carpogonial branches by the modification
of apical cells or into buds of new thalli by the continuous growth of the apical
cell with its successive transverse cell-division.

It should be noticed that the protrusion of gonimoblasts occur in two sections
of Batrachospermum, Viridia and Batrachospermum, although the former is con-
sidered to be situated far from the lattér from the view-point of phylogeny. This
fact may lend support to the writer’s belief that the evolution in the genus
Batrachospermum has proceeded in each of the sections independently and in

parallel.

5 B x &

1. Dixon, P. S. (1968) The development of carpogonial branches and lateral
branches of unlimited growth in Batrachospermum vagum. Bot. Nots. III,
4: 645-649.

2. Kvyuin, H. (1912) Studien iiber die schwedischen Arten der Gattungen

Batrachospermum und Sirodotia nov. gen. Nova. Acta. Reg. Soc. Sci. Upsal.

1V, 3: 1-40.
3. # &I (1970) Batrachospermum ectocarpum Sirod. D7y EZERY, HAE¥H
B, BE 8 1-8

4. Mori, M. (1975) Studies on the genus Batrachospermum in Japan. Jap. J.
Bot. 20: 461-485.
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RERfEE": 7ICYYHOWERE XI
CHITHEAFTIIVFIORSRFRE

Nobutaka KUMAGAE*: Morphogenesis in Dictyotales XI
Tetraspore germination of Stypopodium zonale and Padina crassa

7 Iy BEoRTREL, —hE iz Coun®, REINKED, WiLLiams®, CAR-
TERY, RoBinson®, HaupT®, BT, Faik - JEEF®, AER - FLTF®, fE19+1», LIDDLEW
HRI-THESH, BRPBCIVEENTHS ZLHREShTH 3, 2082
TEBIRMEEBBIDIT, O 3 74 Stypopodium zonale (LAMOUROUX) PAPENFUSS
&3+ Y 3 95 v Padina crassa YAMADA DU TFDHRIRERBE LT,

HHEEE

U 7 L1967410 §20F & 19754210 A 25 B I B M R BT THRE S i, W4y
JAFEIERGOREOFRIFICHET S, 27V I v 73195947 AI7THICHEEFA
WOEMEED/MEE T, ¥1195749 AISAKEBEIBE THRE SR, UARTFET
ERCERRORTER L LTEEHREIhD,

RTFORETIL, FREKEANNEKECAS A K75 A&, T0LCER
HORFEYOTEE S S AT TE~ T, HEABRIZERNCHEL, L0k
RCREDANBNL 2V + v — A3 fThid ol hisERBOEKTI—ERE &
L7

B 2

L CHIVHORFRE

AERBIZR\VTE, OHBRFIIASS FZ/5RARAELIZL L, bl ol
TELDNEhotc, FRRATRIEBRATEFTEALOND D, HEAOERLED
NBLDDREFRLH60% L EVERR LI, ERIT40-60m DT, ¥50pm o
L0 KELH (Fig. I, 1), ThHOMICERES-T5um #RTLDOLH -7
ZHhRUSRFEONBLRN/ETI Ll T sk shicb DL Bbh b (Fig.,

* EERZEIESSER (822-14 [REMAR)IBEENTHEE)
Takawa High School, Kawara-machi, Takawa-gun, 822-14 Japan.

Bull. Jap. Soc. Phycol., 24: 92-97, Sept. 1976.
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10

Fig. I. Germination of tetrapores in Stypopodium zonale.
1. Tetraspore. 2—9. Germlings of the tetraspores, showing various stages in
development. 10. Liberated tetraspore mother cell. 11—13. Germlings of
the tetraspore mother cells, showing various stages in development. All fig-
ures, X150.
10),
BT3B AR CRIRO T BRSNS (Fis. 1 2), g2
EEET S L, FOMTREDCRUON SRS Y, FEEFIRTHRE L FRMRT
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Shhb, ERORTHRIPRECE—NE LR CHACHHE LI SDOMigc sk
384 (Fig. 1, 3) &, ¥+ EofUT=>0discsrhs B4 (Fig I,
4) L2B3H B, W THIHEUNEZY, RFFILHPAMCKD, ZOELLEM
JOBT i < BURMBRIDHMIER U TREICEACHHT S &L L b, RENCIZIFET
DHUBRE LD TEEABERD, LN TRYDETFHEDOTMIFALICL <ieB
(Fig. 1, 6)s HHHIZAA, SMlEMO LFOMRCERE S SLEREN 2L L
h, EREOERNR OIS (Fig. 1, 5 6), ERMPIRFEOEEICTFETIC
¥ESHL (Fig. I, 7), RACR LR ABIERCS S MAFHEHRT 5. 0%,
RFGCOLHIFDERETICECIVREC > b B OERG L% (Fig. I,
8, 9) FThizERIHIRRICHONI DD, RO, LRPELERGIER SN DS
FbHb, BHEHKOBEE T, —~FEORESCHEBII—KRTHD, FBEEHERTS EA
DS E Y HRET, EENRCHRRLAMOT7 ¢ Cr/rRHIER X D E, X5 T
HBo HHIFRBCHA SHIRBHY LTSS T, Mgty 5<AT
AN, KHGTEP S ONTEZORIBA L, KREEL TRUZEAEERH LD, Lh
LEZDESGTHCIEEDERNEEND, BREBIRTERABCASA V25 ACE
Lz Vv,

Mo FRARADHT A, FDOEERTFENCHEEINIBESORALNS
T EiRERBN, ZORTFEONBFIMLASFCLICRERERRT, Tiobb, FIHic
EREIA—E>2< bh (Fig. I, 11), ZhixMOCREMRL 2, TR MK
LOFEFLTH 5 LHRIENIT O X b B %\ BIBHKIZA B,
LA O RO ERGHR Ol d DR L& Ut (Fig. 1, 12), #HicHE
SHHLTEYOERGYER LE Fig. I, 13), —kERII—2ODREKI—%T
552, OSRTFOBELVESZRERYET %, REBHAKYBBICETICHBLT
FARREHEET HHEBIR bR o,

2. aFIi9FIOESGRTRE

WS FIERY, BE 47-71pm T, 66 m GO L OB S\, WHR TR
ROABNTOEEHHI AL ROMD DRI TH B, IR TF IR K285
A ASRCN LADH A REE > 5 (Fig. 11, 2), ERAEET S L 8—
NEEITR S, EFFIRTHERE REERCY RS, ZONEEEHO T
REZE S 5%H4 (Fig. 11, 3) LEHMoOFRFTRIFHS (Fig 11, 4) &
MH5, MEDHE, RTFOWMAMCTHF RHOFSHUORS BT HRB TR
R OE—NEIERTFTITE Do Hi\ TE D LA#ilsth bOSMECE A, E
$5 (Fig. 1L, 5), HEOBARF—HEBECEFRTFOBHICHHA2ERD,
B THRREE i B OMARSICAZT S (Fig. 11, 6), %4 B B,

— 14 —
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Fig. II. Germination of tetraspores in Patdina crassa.
1. Tetraspore. 2—14. Germlings of tetraspores, showing various stages in
development. 1—8, x216; 9—14, x151.

ESOMEIEREHR O OMEERAE U, 5AHRRSEL TRPcHlRcEDD
(Fig. 11, 7)o MATOHENLCDOEE TEROMMERL A, TORSANERS

— T —
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Mifaicie D, 2L KRE LD, BEBOLHmOMBIERSTKY, HEEL D
2 LTHgROERFCERTS (Fig. 10, 8—11), FEREOTHOMEL LR D
MR EQBPEE TRV OT, HOREGTE, S L EREL TR
»T&% (Fig. II, 8—10), —ooEAATIEOK bR BERGEIILELETH S,
R 2@oHERH S (Fig. 1N, 12), ILSHIRORENEL, TIKERGY
HRTER S OTIR, SMBRICEVRIR ECEREYE L, ThREREFCERT D
ZLbdsp (Fig. II, 13, 14), (REBGEFITH LV —KEREZ—FTH 525,
Bt 10R BSE: b A Mg O L OMIgCEEREOEMOMAT b K « ZRORHE
AMEH L7 (Fig. II, 10, 11),

z 2

CHI /YL aFy I vF U OARLUCERBIERNCIER CHDH, FEFX
FHIZR D, BRERGHEROBTELL, UF I 7/ OERKITDHLRFETH
BOCKHL, 27v 3 v v DEMERYTR - TEHMIM LR U L5 KAEBO
WyEE LD, BECD->TE, hUBOREBRBIIEK LA, FIERIR  HO
DBIZ, TORMGLERLYTRIERBIERIND LBbhD, O¥ 174
Ll BREBIL o <+ +* Zonaria diesingiana J. AGARDH®, ~ 3 + -~ = Dictyo-
pteris prolifera (Oxkam.) OKAMURAI®, o7 ¥~ D. undulata HOLMES'®, =& v/
7% Spatoglossum pacificum YENDO® f¢ X THhbh, =2+ v 3 vFvicfllerhix
FBDA*73 v v Padina japonica YAMADA® [ZHh bh 5,

Brfrsedlcy, BMlEWARWEILUAEAESEHIT T DL DEH
DEEXERT S,

Summary

The germination of tetraspores in Stypopodium zonale (LAMOUR.) PAPENFUSS
and Padina crassa YAMADA was observed. In S. zonale, the germinating spore devel-
oped into the cellular body which was fan shaped, whereas in P. crassa it was co-
lumnar in shape. It is interesting to note that although these two species have
the adult thalli showing fan shape, their early stages in development are mor-
phologically fairly different from each other.

5 B X ®@

1) Conn, F. (1865) Ueber einige Algen von Helgoland. Rabenhorst, Beitr. Z.
Kenntn. d. Algen 2: 17-32.

— 16 —
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2) REINKE, J. (1878) Entwicklungsgeschichtliche Untersuchungen iiber die Dic-
tyotaceen des Golfs von Neapel. Nov. Act. Leop.-Carol. Acad. 40: 1-56, Taf.

1-7.

3) WiLLiAMs, J. L. (1904) Studies in the Dictyotaceae. 1. The cytology of the
tetrasporangium and the germinating tetraspore. Ann. Bot. 18: 141-160.

4) CARTER, P. W. (1927) The life history of Padina pavonia. 1. The structure
and cytology of the tetrasporangial plant. Ann. Bot. 41: 139-159.

5) RoBiNsoN, W. (1932) Observation on the development of Taonia atomaria
Ac. Ann. Bot. 46: 113-122.

6) Haupt, A. W. (1932) Structure and development of Zonaria farlowii. Amer.
Jour. Bot. 19: 239-254.

7) Inon, S. (1936) On tetraspore formation and its germination in Dictyop-
teris divaricata OkAM., with special reference to the mode of rhizoid forma-
tion. Sci. Pap. Inst. Algol. Res., Fac. Sci., Hokkaido Imp. Univ. 1: 213-219.

8) NisuiBavasHi, T. & INoH, S. (1959) On the life history in Dictyotaceae. 1.
Tetraspore-development in Dictyota dichotoma (Hups.) LaMouRr., Dictyopte-
ris divaricata (Oxam.) Okam. and Padina japonica YAamapa. Bot. Mag.
Tokyo. 72: 261-268.

9) Kumacak, N. & Inon, S. (1964) Morphogenesis in Dictyotales. IV. Germina-
tion of Zonaria diesingiana J. Ac. Bull. Jap. Soc. Phycol. 12: 87-96.

10) Kumacak, N. (1968) Morphogenesis in Dictyotales. VI. Tetraspore germi-
nation of Dictyopteris prolifera (Oxam.) OkaM. and Pachydictyon coriaceum
(HoLm.) Oxam. Bull. Jap. Soc. Phycol. 16: 119-131.

11) LiopLe. L. B. (1968) Reproduction in Zonaria farlowii. 1. Gametogenesis,
sporogenesis, and embryology. J. Phycol. 4: 298-305.

12) Kumacag, N. (1972) Morphogenesis in Dictyotales. IX. Tetraspore germi-
nation of Spathoglossum pacificurn YENDO and Dictyopteris undulata HoLMES
Bull. Jap. Soc. Phycol. 20: 7-13.
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EILEER® « N B BEICLBA7ZIIYFIIHVADER

Hikoei OHMI* and Iwao SHINMURA**: Growth of Eucheuma

amakusaensis in the field culture

FY) VM BHIEEATHLS hLRAY CHBCHIAIhTWSH, 74 ) »yEVT
3435 % ~2 v (Carrageenan) F#EL L THEE? IhTWwWb, 7=27%FY VHq
Eucheuma amakusaensis [Z2o\Tik, T TIBETFHEIE MBAFEE T OWTHBMIT
IRD A, SENIFEOBEOFEERZRET 5 10), £ARCSVWTRARL, =, =
DR X IeDTZ ZITH/ET 5,

WETHIEHLY, RBRETCEELYS L bhBRERRAITARS L O EALT
BELHLB L LT 5,

HE s LU HE

ABCAVL 7743 ) v M QERERREETELAET, EBKAEETL-T
KE3 ~5m {FHENDIREINIC LD TH D, BREIhLEFIRZ 4 ~Tem O/ME
CEhHF R, ZONNEEZFRY Ofbhie — 7 (ER12mm) 210~15cm EfEiC
WEEZAAT (Fig. 2. A) $8J Lic, 1974135 A TAMD 7T B 2 A ¥ T, #ILHED
BEAEICHESE L TERTRIABE L, 1975405511 3 A1IAA 5108250 T,
BIRREEOEARH ~ R ORMEHE~BHEL, KET O0~1m CETHME LI, N
EHER, 10AFEZIIERRAN e — 7B EEOF, H12ARRCRY BT, &
BEOBEREABERLIE L,

# #

BETORME 197445 87 ACFERIOEGRZIZEZRAA L e — 7D 6 &%, 1ELH
EDKIE3 ~5m DEMEMTCHEHKLT, BCEEXOFTEHE: (ULrEE) LEMLE
e =R ETHE (BRY) O28) TRE L, 22 ARMDERERL Table
1LIZRLIc, Thebd, AEOEREI2HARDOBAETARD L, BET 164, 4&H
BTOFCELLY, BOTrEG Dot ZOBIVDERTEL LTREC LAY

LR AEAEER (040 EMHRAT 3-1-1)
Faculty of Fisheries, Hokkaido University, Minato-cho, Hakodate, 040 Japan.
ERBRKERKE (892 BRI 21-1)

Kagoshima Prefectural Fisheries Experimental Station, Kinko-cho, Kagoshima, 892 Japan.

Bull. Jap. Soc. Phycol., 24: 98-102, Sep. 1976.
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Table 1. Growth of E. amakusaensis cultured near the sea bottom

May 7. 1974 June 5 Jul
y o X y 2.
RNoge Nur:fber (be%girtlg;g) of (after 29 days) | (after 56 days)
) sample
Min. Max. Aver. Min: Max. Aver.| Min. Max. Aver.
) o |H*| 6.0 110 85| 6.0 13.1 86
W |10.9 23.3 17.9| 3.8 52.7 20.6
2 10 H 8.0 15.0 9.6| 8.2 15.9 10.0
W |18.8 27.0 20.9|10.4 61.2 37.2
3 10 H 5.0 7.0 5.9 3.9 11.5 7.9
W | 4.1 9.4 6.8 2.1 58.6 20.6

* H: height of plant (cm), W: weight of plant (g)

BLEESh, HFCLrBEDOLONDEnoT, TOKRS ALACIIZLA EHEL
T,

BETICEAEE 197543 FI0RICELMECERLAREY v — 7KL S ZRAA
Thb, BlaBEOREE~BHE L, TOERERL Fig. 1 KRLI, Tibb,
BHhOERIZ6 ATHCHAMCEL, DBRE LTS ATHCENREEL Y, 10
ATATRE HEL T, BENELERLC6 BBADTHETALS L, BRI
12.8cm FBAtAREE (4.6cm) D 2.8 f2TH »1oAt, AEERIT 85.1g ThHtAE (24g) D35
fEicE L (Fig. 2. B), 205 b, HAfE: 21g ©b oA 170.5g 15 LI
BLibDbbotc, BEIhAERLC A230 L 7 B24ADORK T, SHONUSKTF
DEHEAEEI R,

% %®

7=o4% Y vi4 ORIx Fig. 1 THLARESE, 5~6 F0KkiR18~25°Co
FRMCEREEYRL, 8 AUBREECTRELT, CRTHET S, ¥k, FHE
DOERY, BEEOHMIAERLT, 0em PUTFCE EE 52, K5ORS CTHE
RERETD N THD, DoTY? I2kBE, 749 vy EVDA—A—{ETEM
LT3y v viE (E striatwn, E. spinosum) O RABERFRILX 1.5~5.5% T,
#z E. striatum T3 50g OFRE#EA 3 5P 100 £ Skg iR LIcZ L2 HE
LTwd, 7<%+ vo4 OFHAMERKE Table 2 KRTek9, 3~7H
i 17 ~44% ®RL, Hic5 ARCEECERT b, XREORMAREL, BECTIA
=i LI XA RENL DR B, EECTOEEEIFVHDOLERIND,

HEDZ b, HfEL4 ~6 BOGRIKOREMIC L » THERAKSAZEND, L
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o | Water temp.

20

Fig. 1. Seasonal growth of Euch k is cultured by hanging method.

Table 2. Change of growth rate of E. amakusaensis in the field culture

Durati(c;rglw%g culture Days of culture Averag;ergz;i):;g‘h rate
Mar. 11—Apr. 28 48 2.8%
Apr. 28—May 26 28 4.4
May 26—Jun. 23 28 1.7
Jun. 23—Jul. 24 31 -1.1
Jul. 24—Aug. 25 32 —6.1
.G, R.=W1 - lW°xLx100(%) W,: weight at the beginning
Wo+ W, t W,: weight after culture
2

t : days of culture

— 20 —
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{0 ¢cm

June 23, 1975,

Fig. 2. Photographs of Eucheuma amakusaensis
A: The seed plants at the beginning of culture, Mar. 10, 1975.
B: The plants growing on a rope, cultured by hanging method,
Jun. 23, 1975.

2L, FOESELRAREBCEKETS L, EHEEFOR CHRATXEMEZERL T

o KEIZFATH HOFEEINAMET LTUWIRWA, TOERELOHE L TERE . bAE
ﬁﬂi TRFLELEL, BEMET I o ELB TSR D 5. H-T,
KEDEEHEXED DL, FRES TOMMENZMET L LHHTLT,
BIHTH ZENEHEREEL DN D,

Summary
In order to investigate the cultivation possibility of Eucheuma amakusaensis,

) -
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growth of the plants was observed in the field culture. The pieces of thalli
(4-7cm in length) inserted as seed plants in the two-ply rope were cultured near
the sea bottom, 3-5 meters below the low-tide level (1974); and under the sea
surface by hanging method (1975). _

The growth of the plants near the sea surface was better than those near
the sea bottom, as the latter were subject to the grazing of marine animals.
The growth of the seed plants cultured by hanging method was best during the
period from April to June at the water temperature rising from 18° to 25°C,
becoming 35 times (80 times in maximum) the weight of the seed plants at the
end of 3 months. Owing to the above mentioned findings, the commercializa-

tion of the cultivation of this plant seems to be feasible.

x . K
1) WEES (1933) FREEHREKESHEDRR. K8k, H: 570-607.

1) Doty, M. S. (1973) Farming the red seaweed, Eucheuma, for carrageenans.
Micronesia, 9: 59-73.

3) @k M (1975) FT<s4x) vy ABETAT, S0MmRE. T, 23: 47-52.

O BE#H=: EROEMSE 136~—Y. ERKEHRE -UP Sfted—-v)—
< 12 (900[7)

X EW [Bryopsis D] L XSBEHRND 1L, SV Y IVDEPYEL WD
FHSNETHREA T3, ThbhiEvFhd—2D0 7/ v—- 70EBEY, ThXho®
FASAIEL, FORBELEELEDBEVIVERTHE, LEL, FBI—AOHEE
BrAY o WANWAEINDGEDLZ LS ELIERAT, XELDbRIERLTS,
BEIL LD LEBEETH D), EYFLBCHI > TECHHRT, Ba#zrzbhb
MHTHIBEL T E00, FBOFRRLET T, SXBLLAVESLS LB ST,

LM BL LAV EDERTHLHRCT LT N LHic) <, ik
L& ] T, T TRHEELVE ATV D, Wb B HEMEUEDY, TOEHELO &
DO EDORBIIC, EBRF—2ERLT, BYRETHRACHKELEETISH Y Sk
ERRETH D, &5 LT bBEEEL LTHIDNBEIANSE, 54 VI
FEROFTELBEZREELTEEIR TV REIALSL, LI 120~121 =—2 D
Fhe L, BENEEEBCL>TLEEREFH TS, UP o) — XL ERR
REWHEREN L EXIZ [E] TH 2,

(KIRAEHELS SBWES)
—_— 22 —
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REFTY: BEMRECETI2EBSFRAIEHDOIHE

Hideyuki NAGASHIMA*: Distribution of low molecular weight

carbohydrates in marine red algae

GEEY, BEEYs JOBEEYS EOZEMIL, ThThBERNFREDES
FRKUDE Oz LB D, THbLEBEYTL Y o 8, 7 F ok, R, BE
B Tii~=t—A, HBEHTIEI7 =) Fo FRERLOREBMAHETHBY, =
DI EnD, ZhbOREERK S EFIOEBROSFERCAVGRAHEICS 5,
Lirl, COFEOHRELT LEELAbh T o L8, & Sk 5 REY
CDOWTHLEONDHERICK VT, BRI TR TV 2DITBE R KIC
BEOWEXEB L THh D, 7rY Fo F (2-0-glycerol-a-D-galactoside) (£3~XT
DRI S THH LTS, 1 FABBFELERVELS S L bR T 5279,
4V 7wy Fv§F (1-0-glycerol-a-D-galactoside) (x v >4/, v H, #27v4 +H,
A¥/YBEHHLTE IO D, FLIFRTEE + v r — A(1-0-a-D-glucosyl-a-
D-glucoside) (IRAEY I Vw2 VEP?, BIUY v I25® CFDOEE LR
Twbo £DiEh, FEDOHEOMITIET i = F —aA (C-methyl Inositol), == r—n
I EDET L a — LRBRIEENAS TR TS LD LH6R 5D,

EHit, SkicAA v ae (Serraticardia maxima) rH7 ey FoF, hLrm—
A, T 3= b—ARERRCEVHEL, ChbEFAELACC EXRE LAY, FHRICE
WOk, BEALBISEB6EIC OV T7 Y FUF, £V 78U FUF, bPlLorm—2X3,
SI= b~ ADHHER—SA—sr< /574 —IREDAN, ThODOFLELHEH
& DEEEM I OWTHRER LT,

HHELEEBRAF X

MRz, ko 2fERRVT, BERTHBATE AEELL, 7~/ VRO2HE
BIUABERET (ER) LY RESh, PEOMBCELD, &Ex L GEFIL,
KEe Ui, ML, AEASEFE BLUR—2—=sa< 73574 —DFELER
BTER® I o Toe Thedd, WiE10g~20g % 80% = & / — A 100 ml T 15 43R4>
SEAH L, BohichbiEyrabe, 40°C UTCHRERM LK, =Fr=—7

* HERGEHASRSBAGEIIRE (162 HHSFHEKMER 1-3).
Department of Biology, Faculty of Science, Science University of Tokyo, 1-3, Kagurazaka Shin-

juku-ku, Tokyo, 162 Japan.
Bull. Jap. Soc. Phycol., 24: 103-110, Sept. 1976.
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AT GECRERIRE, BR2KCESLTHLA + vl chiE L, BEk
LR=R=g a2 7574 —CEo> TS IOET V2~ VRO ZDHERE Lice
BRELTL, WBEAREY, BERB< s vRAEY, 7= v—7 2 BREY,
VA VREEW i R BIRANC BV,

BZ7a) FoF, brap—RE, === /S5anhbrhbicllyds
WoaETID &Y, KTHEBE BTMAIHEL, TOEBPEIDILRA~—sr~<}
7574 ~RIVEELI, COWBICHERLIEEREDO 7Y FoF, 1V 78
FYFNRIUS $=b—=nlE, AV —5F D B. LINDBERG HiF L h LN/ H DT
BB, e b rvoe—ARHEO L DAV,

= g
FETELVMHIEINAEEHICII 70 Y Ko F, 1Y 78Y FoF, bLom
—R, Fiz=b—A0iEh, REAEDOE7La—-LEBLhIPWEOEEIHERSR

Table 1. Rg Values of Sugars and a sugar alcohol

on Paper Chromatogram

Rg Valuea) of

Compound
solvent Ab) solvent Be)
Glucose 1.00 1.00
Floridoside 0.96 0.67
iso-Floridoside 0.89 0.48
Trehalose 0.62 0.19
Laminitol 0.51 0.32
NR4) 0.69 0.13

a) Relative moving distance of each compound comparing with that of glucose.

b) Butanol ;: Pyridine : Water=6:4:3. Ascending, 2 days, at room temper-
ature. Glucose=112cm. .

c) Ethylacetate : Pyridine : Water=8:2:1. Descending, 2 days, at room
temperature. Glucose=121 cm.

d) This compound found only in Gigartina is not yet identified (See Text).

2o ChbHDOKED Re fEik Table 1 O h ThHs, FHHEE LWMBBRE BERD
RYFOCVREC LD RELLN, 7=V V7208, VA vRECRETHER
ToHEE Y a Hli L3R Dd bl o,

— 24 —



RE: fBOBSFBRA 105

Table 2. Distribution of alcohol soluble sugars and a sugar alcohol

in various marine red algae.

Species Flo iso-F Tre Lam

v >4 » ) B Bangiales
v v 4 s ) §E}l Bangiaceae
7% 24/ ) Porphyra tenera + H
A% ¥ /Y  Porphyra yezoensis + H -
v 3 V' 2 v H Nemaliales
# 5 # 5%} Chaetangiaceae
v S5# 5 H 5 Galaxaura falcata +H H - +
5 v 7+ H Gelidiales
5 v 74§ Gelidiaceae

<74  Gelidium amansii H + -
* = 749 Gelidium japonicum H# + — +
# 2 7% Pterocladia capillacea # + - +
# 2 v4 + B Cryptonemiales
4 v =’ §} Corallinaceae
Y AN Hh=)F Amphiroa zonata # + +
b4 K Lithophyllum okamurai # + -+ +
AAvan Serraticardia maxima H# + H +

# 7 v4 ¥} Cryptonemiaceae

& .37 Y Pachymeniopsis elliptica # + - +
7 &35y Pachymeniopsis lanceolata +# H - +
F* v +* Carpopeltis angusta H + - +
< /Y Carpopeltis affinis H# + — -
a2,y  Carpopeltis flabellata H + - +
e + v = Carpopeltis divaricata o + -

r9h = Carpopeltis crispata H + - +
7 7 v # Endocladiaceae

77 ua7 7Y Gloiopeltis furcata H + - -

A%, Y B Gigartinales

= % Y $} Plocamiaceae

=5 Y Plocamium telfairiae H# + - +

— 25 —
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Species Flo iso-F  Tre Lam

7 v 3, Y §} Sarcodiaceae
7 Y37 Y Sarcodia ceylanica H + -
# ='/ &} Gracilariaceae

# X,V Gracilaria textorii

* *F
+ +
(I

#+ =/ v Gracilaria verrucosa
A ¥, ) #} Gigartinaceae
R Gigartina intermedia

+o*
|

AE/Y Gigartina tenella
A 77 Gigartina mamillosa

¥ F F +
+ 4
P

A £y ) = & Chondrus verrucosus
4 2 B Rhodymeniales
£ N A%t Rhodymeniaceae
7 7 v v+ % Coelarthron muelleri H - -
7 v+ %y »§ Champiaceae
7 v+ %  Lomentaria catenata
v v+ ¥y Y Champia parvula
4 ¥ 2 B Ceramiales
1 # A} Ceramiaceae
* 24 b HY v 7Y Griffithsia subcylindrica  + - -
Nz Psilothallia dentata + -

¥ =+

b A FA Centroceras clavulatum + -
2/ o~ 7 ) §} Delesseriaceae

7 ¥ = >% Martensia denticulata + - -
7 v = v %} Rhodomelaceae

7 w4 74 Polysiphonia fragilis + - -
VA Laurencia intermedia + - -
3 Y5 Y Y Laurencia okamurai + - —
a7y Laurencia undulata +- —

+ o+ o+

+

+ o+ o+ 4+

Flo; floridoside, iso-F; iso-floridoside, Tre; trehalose, Lam; laminitol
(#); a large amount, (H); a moderate amount, (+); a small amount,
(—); not detectable, empty columns; a questionable data.
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Zay) Fo R4V 7rY Fo FOBIC XBIMASETIE, LbiC, #5727 b—RL
Y ea—ARBLRI, FUor—RIMKSBC L) T F OO Ui, B
RIFERDS D, 7Y FoF, 41V 7rY FUF, FUar—R, 53I=}—ADFL
Wit B4 4% Table 2 IR LI, HRBHBHRITE® KL otc, TORERICL
Bk, 7a) Foy FREBCERIH B, AT TOBCHEET D Lbbh b,
FhAV7rY Fy FORHLEL, FAAH, 41 ¥ARERTRTOBCERE, &
7=/ VBRENZ ENER IR, ECANREKRDBZ LT, PLror— A XA
NbhtcH Y 2RO 3ETRTIFEELLY, BEYI VA vE (458), 1A
H (8%) RIXBEDORIAE,M 0T IBILT I = b—ARAALRABDEMNE, KBHO
BEHFLTWBI N bh ot COENAF/ VE (31) KIXFERTHORAE
BWE (NR) 2ipale ) HLEEL TS,

% 2

FEEHEDOES FOBEREEE LTRLEL, LrIBHRELINMTHI LOM
bRICHEIXZ7r Y FY FTHABD, SRIDERND, 1V 7r Y Fy P El—RIC,
BRIV BTH B, KL NHTHI Edbhotco —F, Fror—ARXBRLRL
FCRELTED, ABR—-BCELAMTIWEATSHSH LTS KLEN bW OFFRLE
BLI—RLith o1

¥7c, BIDWELL!®, QUILLET!®, MOYSE! O EBmKBIZVBD > 88, F7oi7
FyRBPREOHFAELYHEL TV 5, SEOERCID L, AXDAILTNTOMEC
7 PO FOBTHER Y s L L3 RD bRIh o7 Toks, CRAIGIED (X, o 28
DHEECEL, FhANXBHCHETHEI LD, HOFBHHEL I VLW E LT
%o ZOMBEIROWTIZE BIRBERABRETH DA, WTFhicek, GEEHL LY >
T, BEEYO® LRRIC, BILEC Y o BoELEREMEY O 7ok O FEE & (X
RO EW S HER, AEEHORMEGYERT S ETHEERNE G,

LT D4y L RS & OBERICOWTIE, S&IC, 7rY Ky P~V
7Y & VEEDY OB S HifE L7z AUGIER?, LINDBERG® BLOHUMH B4, Kb
kB E, TBRONEE N OOYBEOHHOMICITFCEIERIIZED Dhich ook
Wi, LL, ChETOHERSLVSEDOERE, LHKT5 L, TiOEEXTEL
Bbhd, 1) 7e) Fr FiZbFrafistid 33 LE&EmcsacmwE TSy, L
b, REASNSGhABOTXTREESHORATWADT, TOFETEHEY
DOFYDORBOSEEECRALTIWTHA5, 2) 1V 78 Fv FHPEREEAOE
ENDESRNERL IS AL ABEAFARBRKRNTS Z ik, ZOWEN, TF
HNERLEND YV 7 VBRIV U AV BIRERMICESEETIEELHE-T
T ED TEGRD DB TH B, 3) P v m—ROFEL, HEFLOBMEL
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IOEBRT, 1 F¥AHD2EY 2HMELLT, TOFEEF Y TR IVRKE Y ¢
VorvECRBRIAD, HAF/ Y BRIIEETE (NR) n&LFET S, 5 B,
KREMER!® (34T EEAD “CO, DL h CHRERDFERND, A FABX7r Y Fr e
EFERVETHOBEIERBELTWAS, SEDERIAFARDEBET I v Y
YFMEERTED, HoT, LiE® KrEMER DRAUIIELVE W27V,
APRCHRIAE CIEET & o L BE—REE GUEBRRERBESNKERER) Lk
hftERFEELC, BORERS LOSEH L OBENCHL TAEARZHE L WKWy
TR #ESE BREARAEEYHER) &, FL-ERCIBIGEWRER (8
HER) EBHTFRCRBOELET S,

Summary

Distribution of neutral low molecular weight carbohydrates was investigat-
ed in 36 species selected from 15 families of marine red algae. Algal fronds
were extracted by 809% hot ethanol. The extract was concentrated in vacuo,
then lipids and salts were removed from it with ether and ion exchange resins,
respectively. A solution thus obtained was subjected to paper chromatography.
Results indicated that floridoside, iso-floridoside, trehalose and laminitol are
present, but glucose, galactose and sucrose are unrecognizable by the present
methods. Floridoside was found in all the order of the algae. Iso-floridoside
was present in large quantities in the Bangiales, a little in the Nemaliales,
Gelidiales, Cryptonemiales and Gigartinales and was nothing in the Rhodyme-
niales and Ceramiales. Trehalose was not found in marine Nemaliales and
Ceramiales, but only in the Corallinaceae of the Cryptonemiales. Laminitol
was present, though in a small quantity, in almost all species tested. The com-
pound seeming to be a non-reducing sugar was found in a fairly large amount
only in the species of Gigartina of the Gigartinales, but it was not identified

in this work. These results were discussed from a taxonomic viewpoint.
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BEHEHOX AR EELNAESL DR LD DTH 5, ABE LD I{ERIES
TR ZETHEAERC OV TERYLHALTL -T2, IBLLTICELEDH
1 ETRBRBETHEMDRELLABEDOHIOVWTH D HLEBLTW S, 2D
L5 MBAENLEEZEOFBCNTD LY S AHNN B, KBEEEESELETE
Eh D Tlel, —BROEYHEETL > TLEEDHEBYEEL L 50

LHIISENL LB, FIENLEOET T MEPOXLKFEL AN & ¥
EDBTENTE, T TRIEDERLEDOAUEENEBR IR TS, 753 CO, &
HCOs~ ORIUN, 58 BIREER, KPR LORARIC L A MIast LR L, B
9 B X U0BE TR —Y S L O T 5 A BIES, FIEciREcKT
BHEBPEIRICOWTRNT WS, FLRETIEY T v 7 + vOLEEDRIEET DO
THRIFELILAGD D BHLEBRLTWAEN, —HEREDOKEHPEEDTIERTD
VCTREDS THECARTWARITTH D, FIBETHUEPIENBFT 54, LEL
FEODT B TRRLITE Y, FUBEDOEFBHECRFHEREED T — 2 LD
HEPHELETEC L o TRVREECL DTN THS 50 BHEOHISETIXANMA
BERLUTWD2, b b OAWELEOMEBEDMELEL TORVZHEB IR LI LT,
KEDOFTHLHRIFMEAVIEN TH B, ¥BED MEE] NBBHL, FOMAELRE
IEbhs,

FIAXBNIIE B A LS TR E, FEBCELLTRALL LV, 200 Zigy
BoTah, BEXAREDOFRECE s THECRELHRETHDEEL B,

(MEAFTHEERER v 2~ BREH®)
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EDIERE*, ERMRE®, THBEERY*: &FEESIL0
IFLVER

Tsuneo WATANABE*, Katsuhiko TOMIBE* and Noriaki KONDO* **:
Indole-3-acetic acid induced ethylene production in Codium latum

L DOWENLD, HPHNLEVDF—F v SR Y DO Gof L ph =
VIO BB ST R TWA I EAELMAR IR TV B,

BECRTH =57V VO4LBHERIREALL TRV, EELIL, =Fv vER
ROBEDR, B, MECIFELTVWBIEZRVHEL, TTERELLY,
SENL, §EeF I A0=F L VERICRIET, RE, pH OB WTEARLL
HBR, RUCHE7 VA7 )V bBLEFEYDO=F v v ERLXEET 2 EAE® OFE
D=F U VERICRIFTEHECOWTRE LAERT W THRET 5,

mHELFE

EERZAWCHEE e 5 1 4 Codium latum SURINGAR DY, FE¥E, AET
19754 7 BT Lic, BREBRADICKEDHEK TR, THiprirEL, FEPYOA
THKkFT, 12°C AR 8Mf, 5000Lux D&EMHT TR LAEGETERICHLL,

=F U vARIZEVCE S S E, 0lmg/ml D7 e 5 A7 =2 —AkatrinEE
B L7-A#O A TieAKhCI2MR, AR LCE, %fy 6 X 6 X 2mm DY 4k

L, BERYEL, vV avIaRTRELAC20ml O3 7oA THEHEL,

R LiczF Ui, BEEBKEEICIS » 7L, 4AM 5ty Fv A TRE X
R, FRre<b 257 (B GC-5A) CEEL,

FEREERIL, 3RIIT2EEDEL TV OEYHEENUEMEE L

BRRLEE

RS ER Liciky, 1 7AicAh 12°C, A& 8Ff 5000Lux D&HFTT
BEL, A7) 7TEOPBT=F U VAER LIV Z E R R LI,

Table1 3, 72547 .=a2—, (0.05mg/ml) 24 A\THAKFICE S I LDY)
B (6 % 6x 2mm) 104, 204%B&EL, 0.06mM D1 v F— -3 -EEEER L 725

* EAEMEETRR, SMEHER (191 HREBAFHENLE 4-3-2)
Laboratory of Biochemistry, Teijin Institute for Biomedical Research, Teijin Limited, Hino,
Tokyo, 191 Japan.

~ BRE BUATHRAFR (300 FRAABRBALHETET)
The National Institute for Environmental Studies, Yatabe, Ibaraki-ken, 300 Japn.

Bull. Jap. Soc. Phycol,, 24: 111-115, Sept. 1976.
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HFEMAILWHED=7 Vv VERYRH LR TH D, [AA OFIMCL > T=5 v
YRFHEI N EANED bhic, BFEEY 12°C, 17°C KRE LB LICEE,S

Table 1 Effects of temperature on indole-3-acetic acid induced ethylene

evolution in slices of Codium latum

Algal slices C,H, produced

(6x6x2mm)  1guc™° 430
Codium latum
—IAA 10 0 0
20 0 0
+IAA (0.05 mM) 10 49.2 22.5
20 121.0 51.1
Codium latum (95°C, 10 min)
+IAA (0.05mM) 10 0
20

b=F VY OFHCENRD N, EEOFN=F Vv VERENLSWERAYE LT 4
Fafky 90°C 10 MBME LR Tl =5 U VOARIERED bhich o2 b, &
HEhic=F L VIZEBLTWAE S IANER LD EEEIN S,

BEOLEHEEPHT.5~9.4 NR@EY Th v, XIAA OEBIEAXRROER pH
TR TH B D, AEOATLHAC 0.1 NHC], 0.1 NNaOH #fnx pH
6.0, 6.8, 8.0, 9.5 ITFHRE L, BHREE 12°C DLEEHETFTTOL T I LD=F U VAERIC
RiE3 pH o8> Tt Lic (Table 2),

Ffkw 95°C 1045RIMB LR TiE, =5V Y OEFITED bhich o1, 0.05mM
IAA OFET T, BEHEK pHS8.0 DLKTTEED=F LV viiEH X h, pHE.8,
pH6.0 Dlfiz=5v viigEIhi, PHOI.5 DLBHTTIE, 35 s ANET TR
holch, =FUVVBRIERETELI -, BEDO=FV VERRIpHIZ L 3884
T AHEEENRD D, BROEFLHFCE pH TEHE L =F Vv VERI ST 5
ZEREBLME 5T,

IAA ZIEIMLAAVRTYE, 12°C, pH 8.0 D&BTC4 HEC=F L VAR E hic
ZE, BEPCHEETS [AA CHEEIAT, =5V VERRAHTEIR LD L#
EINnd,

Table 3 (3fI#E 7 v -3/ Y Sarcodia ceylanica HARVEY i b, REH® L&
FHEHO=F v vERERHET 2 BEAEOH B OWT, RELAERTHS, 7V
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Table 2 Effects of pH on indole-3-acetic acid induced ethylene
evolution in algal slices of Codium latum

C,H, produced
algal slices nl/4 days
(6 X 6% 2 mm) at 12°C
pH6.0 pH6.8 pH 8.0

Codium latum

—IAA 10 0 0 1
20 0 0 4
+TAA (0.05 mM) 10 59.9 446.0 584.2
20 130.4 1055. 3 1721.8
Codium latum (95°C, 10 min)
+TAA (0.05 mM) 19 0 0 0
20 0 0

VB L= U VAREEELES 0.05 mg/ml DEETLS s AD=FL Y
ERGRICHEML T OB LR 7T0~80% DREELENED bt
BEEYO=7 v VAR EAFCEEO=F Vv VERL, BENEEHEC LT,
PEEBSI R IR Enb, HEO=F L VABHEERE L, FEDO=FL VA
AR YA TAENCFE LV BALDOLHEELL,
ERCT7I7IAE, CAFAFAT o4 FRELSFETHZ EAHMEIHTERH®,
75 =VERFRELTRORMBIEBEIN TV B,

Methionine————Dimethyl-g-propiothetin——Acrylic acid

a-Alanine
B-Alanine
Dimethylsulfide

ZELIR, TI7IVLVBEFAAAF V- ARFRAIRRL=F L VR TE L
%, X Methionine-3-4C ##kict b kw3 L YCH, MERTHZ L ¥R LI,
BRI B =5 v v EES5BEER & LT Methionine-—s —-» Acrylicacid-——--Ethy-
lene DROFENTREN DO TSEBHEERTHLAI LTV &4,
BEHEDCRT =7 v vORA e VIERL LT, ERIMG, KIEITE, EFRE,
TN, BERESOLBERIMOR TV 25, BECOVLTRATHTH S,
B, BRCET =7V yOEBERCOWTE, BHEFTH 5,
BERLDCHI ) HIEEHY I - - AARFARESTRE—R5E, FRAFEY
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Table 3 Effects of Inhibitor I on indol-3-acetic acid induced

ethylene evolution in algal slices of Codium latum

IAA (0.05 mM) Algal slices s PRAuced
' (6x6x2mm) 1gh’ 14 days

Cocium latum’

10 0 584.2
20 0 1721.8

+0.05 mg of Inhibitor I/ml from
Sarcodia ceylanica 10 0 179.5
20 0 333.8

HEFERL, HREOEBEY IR WEHRARFAFEEMBRAR SR, & Ak
REEMAFRF 0 RASL, EWEFHRIHRABERLCRET 2,

Summary

Many reports have shown that ethylene is naturally produced in almost all
higher plants. On the other hand, there have yet been no reports on the pro-
duction of ethylene in marine algae.

We reported that exogenously applied indole-3-acetic acid (IAA) induced
ethylene evolution in C. latum.

The rate of IAA.induced ethylene evolution in C. latum was highest at pH
8.0 among the incubation pH tested of pH 6.0, 6.8, 8.0 and 9.5.

In the concentration of 0.05 mg protein /ml, inhibitor I from red alga,
Sarcodia ceylanica retarded about 70% of the rate of IAA-induced ethylene
evolution in slices of C. latum.

The physiological significances of ethylene production in C. latum are still
obscure, but it was suggested from the above results that there may be ethyl-

ene biosynthetic pathway in green algae.
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