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T. YAMAGISHI: Genus Bulbochaete in Japan (1)

TRy — 7 |8 (Bulbochaete) 1CiE, 4% TICHAZHD S 70 Bhi

WEhTa, COBOEHRIEZ OGS, WiHE, b, KEZOHKHIC
HZTOBKEDRMOBERE D, KLICIKATH 2 KO, B, BEA
CCMBLTEBE LTV 2DOMNEBETH- T, WINEDHAPICEETT 5
P BFHEOBER NS TN,

ZDRBT, Ek, BXELLTHONTNEDIF

1. Bulbochaete brebissonii KUTZING (JbF B /€5 4 & nB*22, ZL R fi- B5#4).
2. B. insignis PRINGSHEIM (34 F B 30K L *°, AN b #5*9).
3. B. nana WITTROCK (i HE#*).
4. B. pygmaea PRINGSHEIM (34 [ E #*°).
DAFEY THDH, EEBENELORE LR KEEEROGHSES
*l. EREBERFHRLEDEEE Botanical Institute, Faculty of Science, Tokyo
Kyoiku University (Tokyo University of Education), Tokyo, Japan.
*2, M (1936): HEBF 12:358.
*3. MH (1939): BABEHEDRE 109.
*4, @ (1952): RBFAXMMAEEREE 198
*5. FAH (1936): #BF 12:682.
*6., UE (1960): BERFHER L no. 10:43.
*7.  Bulbochaete nipponica SAIDA K> T--HHERCcOBE2HEE LR

hicdb0TH2LBbh s, HH: AL EEBETSEBE, p. 90(1910) i,
[Ty —7@th, ABcYBEL2 0K 1T LTHERERD] &L,
Bulbochaete nipponica © [HHPARIEFRC LT, RS L, MEREL D
£, ZOLHRTHL IR, BREERIEACLTEEL, KBHRIELRL,
PR ULIREREELL, HToMRIBRELL D, KB, HsEEoly
R 2HEk oY CHBIKHE TS LU, BiEH - £ BRFERERNEY
3 p. 1752 (1916, 1934) iz, c OBWOEM MK (f. 2632-5%R, K& 3@
ALTRL)BREAT S, (F: BXREFFZR, p. 301 (1916) ook aTEHH
(1910) itk 2 bDTH3) L Luahd, chd 19104, KB 1916 e 3 hT
VAR, REMET TR, BEROKEZIZLFRHTHB L, COROFHEEL
TOERCIBOTCARARETH - T, BEUMBOBLUEL ORI L TELLE
EZZoh3DT, CCTCREXEOEILSBA L,
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2 OB H12% H1F BEMOELA

NEBEICOOWTHEELLBHEERET 3,

1. Bulbochaete brebissonii KUTZING in Tab. Phycol. 4:19, pl. 86, f. B
(1854) ; HIRN in Acta Soc. Sci. Fenn. 27 : 323, pl. 51, f. 330, a-b (1900) ;
TIFFANY Oedog. Monog. 33, pl. 1, f. 7(1930) ; OKADA in Journ. Jap.
Bot. 7 : 358, f. 7-8 (1936).

Ul R, BHE(RM: (nannandrous), [F# T4 (gynandrosporous),
FIRAMAIE (12-) 17-20X50-90 2, A= JP2R L FeflifiE (suffultory cell) (3 24
(basal, infimus) THZ U, HIVEE b erect) T3, HIBE LM EHEO
filZE (seta), I HEMRTFROBE TICEK I N, BIZREE (GeimicEtiaT
HORNSDOTREBEHFEEET B), 42-50X37-45 1, JPRAF b B IZAERIE
40-48x35-43 1, JPRUTIREAEIZ B, BRI Zu N OMILERMSH 5, U
#: a7 % (androsporangium) [Z£:5p2s D i (epigenus), i3 3D QB
D IR & (scattered) 1T 1~3 A9 3, 11-15X 12-18 p, ‘EHEAKIZ A FIR D
14T (epigenus), HICidH: 59 & 3 # Ml la @ k1T (hypogenus) & &, ANl
(stipe) IZ M Ic A L, 10-12X28-33 p, &R IZNA:M (interior) (CH: U,
1M, WRll& Y BV, 8-10X10-12 4,

%R BY (ABH*-1963, VIIL, no. 6754*)

Z DI, Bulbochaete woronichin TIFFANY (=B. brebissonii var. minor
WORONICHIN), B. furverae COLLINS #HC RO T LS BTV B 88, FNbichh
LTZDEDHEK, EPHEENREOATRINZNTHE, X, B. furverae
DOHEIIE LM A (patent) T3 TRAITE 3, EFEOBLMEIRFRA
KoR#ick U, fREMESHENbOMBR S Nichs, LI, FRTF,
BHEAR SR ERINE K —BH LT,

2. Bulbochaete nana WITTROCK in Bot. Not. 1872 (1) : 7, pl. 1, f. 9 (1872) ;
in nova Acta Reg. Soc. Sci. Upsal. 9:50 (1874) ; HIRN in Acta Soc. Sci.
Fenn. 27 : 349, pl. 57, {. 362 {(1900) ; TIFFANY Oedog. Monog. 30, pl. 9, f.
76 (1930). |
It EF Bk (monoecious), KBHHF{A#: (macrandrous), RIK {Z}xy‘ﬁﬂﬁa iZ

10-16 X10-22 p, AN F ML - A1 (superior) THZL, A&z

. COBERBMERNREr GhEREER KA REIh, BEHFLEXZ5NbDT
b3, ceRPLTHEHOELHET S,
*2. BREERLEZOEALAES, UTHE2LTHAEL,
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. BEEvEr—-7R (1) 3

£ (patent) 3% , AEFIZR I AL ONELCHEMRFEOB TIC, XIZ M
DFEPUCTHR S, HHEE, 20-25x33-40 », FPfRF HHEMHE, 18-23%30-
38 u, gﬂﬁﬁ?‘ﬂﬁﬂgﬂiﬁ’iﬁ@, PRI OfEENIC B > THID 2l U 72 10-13
AKDEBNIEND 5, ERERIT T-9IX5-9 4, % IFAEIPBOITDICTHE L (sub-
epigenus), mumﬂu@@%ac e (erect) 95 45, Mici3 {4 (patent) 973,

PR 2 E (E-1956, XI, no. 778, 791 ; ¥ix-1957, XII, no. 1870);

# L (BE-1959, VI, no. 4250).

COBORBFTOBIIEHEEYET, REETFEEOLDRBELONT
WBHRFTHD, Tho KMBETFAREOEDOR T, COMIE, £IHCIK
FHDOWE D Bulbochaete monile WITTROCK and LUNDELL IC#& % T & < M4
T3, LmL, TIFFANY (1930, 1. c.) ic X hiE, RREMEROIE CliZ Bk
KRBT BEINTWSB, Blb, B. nana ORKEHK (10-16 X 10-22 )
TRELIDIZORERDOFINELLLEL, B. monie @ RIRAKHAE (11-16 X
10-16 ) TRIEE RELDBREBRE LY, RBOHGMEA T, WEORE
MlgoRicidd &Y LEBLON D,

EHE, COEELLOLHMMPOIRE LY, WIFhb Cladophora %
KD Oedogonium DEE FICEELTHIcbDTH 3,

3. Bulbochaete nordstedtii WITTROCK in Nova Acta Reg. Soc. Sci.
Upsal. 9:44(1874); HIRN in Acta Soc. Sci. Fenn. 27:332, pl. 53, {.
339 (1900) ; TiFFANY Oedog. Monog. 37, pl. 2, f. 17 (1930).

MEMER R, SRHEMAE:, RRRHEM: I, SROREMIRIE 14-18 X 28-85 /1,
IS K B th B AL, MR BN TaRL, ESREWAT S, £
SREEERTEOETIC, MICBESROHEDETIC, BREh, 12ITR
B, 36-43Xx29-36 1, SRfETF HIIZRERIY, 34-41X27-34 », FpfT-Ist
R, MBS D, M T 1M, AR om ickT B,
10-12X9-12 pe, SBHEMRISA: I O ICE &, Wiz 2o 5lis 5, 9-19%
23-25 p, EWEAIIAMICAH L, 1M, 6-8X8-10 4,

PRAEHD : BN (BH#§-1957, VI, no. 1444); Fugkil (Bypi-1959, VI, no.

4250), HAHEE,

z DR 3 Bulbochaete intermedia DE BARY, B. intermedia var. depressa
WITTROCK, B. subintermedia ELFVING D RICT A, T OFDOHAIIAT
s, BIFEMBTHHETIEAT, ThOoDBEUBERIRTEL, &5
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4 #wOE B12% B1E HMMELH

Ic, HEIIHEPIRT /N THS, HIRN, TIFFANY 0 R O E#ic & 3
&, ORI FHMIE AL (superior), KIC i3 LA (supramedian),
THHETEELTHEH, WROBHERETId EABIETLARLE
AT I N2 bDOMRINTS, WITTROCK DJFEFRHICE K 3R &
NTHI, '

4. Bulbochaete tenuis (WITTROCK) HIRN in Acta Soc. Sci. Fenn. 27 : 368,
pl. 63, f. 388 (1900) ; TIFFANY Oedog. Monog. 43, pl. 7, f. 59 (1930). Syn.
Bulbochaete rectangularis var. tenuis WITTROCK in Nova Acta Reg.
Soc. Sci. Upsal. 9: 56 (1874).

HERESERR, SRMEIARYE, RIBKMEM: T, SORIARIRRIE 13-16 (-18)X 20-40
u, HEREBREEMRIE BT L, ERBEALE, NidET 5, £
MBS RO BN TFEOE TICHR S, MRVWIEMNE, 22-26
x42-48 p, JIUT-bHEOHEETE, 20-24X40-46 o, IPRLT-IRE AN G 838
t, SIRTFORtEICI - T 11~15 ADMBHEENH > T, BiIZ 2 ZMn
WG BIR DR BEDS B B o HEM:FL T I3 A IR O MBI D SIMICAT 5, 10-12X
13-19 o, BEHEARIG A IR LHMBO LiIcE <, WIZ 12-14X18-24 4,
W B IEAMER (exterior) IC 1~3 T3, 7T-9X6-7 4,

SPEEHL ;T (194-1959, IV, no. 3756); B4R (5)11-1959, IV, no.

3879), HAHEE,

FRTHE Ebic, BRPICEFT LT A4 *BEHOZICEL TH
1.bDTH 3B,

5. Bulbochaete varians WITTROCK in Ofv. Kongl. Vet.-Akad. Forhandl.
1870 (3) : 143 (1870) ;—in nova Acta Reg. Soc. Sci. Upsal. 9:53(1874);
HIRN in Acta Soc. Sci. Fenn. 27:357, pl. 59, f. 373 (1900); TIFFANY
Oedog. Monog. 45, pl. 6. £. 48 (1930).

MERE R R, A, Rk, SRR 17-22X22-33 »,
H: PRI LM TaR L, EBEEMNA, XidHET 5, BRI
MBS BOMEOE TR TFEOE TICHER I, [REHE, 30-36X
44-54 p, JPMETF BILREMTE, 28-34X42-52 p1, FIRUTIRSVEIT BIEEE, TP
faT-DEENICH > T 9-12 KDEBHIRHH - T, WIC ZNITIZFEHIR D HH>
WIEBEDIS B, HEM TR A IPROE LMD ERICEL, 14-17X14-
18 p, FEHERIE, HEIPRO LREMIE FICE &, AR 14-16 X24-27 p,
— 4 —
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Plate 1. (B scale for figures 1, 7 and 13.)

Figs. 1- 6. Bulbochaete brebissonii (a---immature oogonia).
Figs. 7-10. B. tenuis (9, 10 nannandria).
Figs. 11-13. B. nana.
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Plate 2. (B scale for figures 3 and 4.)

nordstedtii.

Figs. 1-3. Bulbochaete

nd

rians (4, 5 nanna

Figs. 4-8. B. va



IHE: HEEv#r—-5E (1) 7

EEBRBAENICED, 1~3 M/, 8-10X6-7 4,
PRAEHD . T (KE-1957, VI, no. 2082); ¥ E (¥4k-1959, IV, no. 4923);
T (+42-1960, IV, no. 5388); il (/Kii-1962, III, no.
5934), HAHEE,

COBDOEIBRTHIIOSZE DB 20 TIE, §iid WITTROCK,
HIRN, TIFFANY 0 E#ic B s T0iEns, i3t a3B»580%
EHODICEAIIBTH B, Fi, EIRDOET BAEIC D0 T NEESELT
OREDOET, NIHEURTEOBETICETEELTHS, LrL, EHEM
BrctfRihicid, coR»ICHRREDFNIC, B OREMBICE I FhL
fBIEEREINTVWAE D H R 5N, PRESCOTT (Alg. W. Great Lak.
Area, 155, pl. 28, f. 7-9, 1961) & ¢ O HIBAFR LT 3,

Résumé

5 species of Bulbochaete collected from the different localities in Japan are reported.
In these species, Bulbochaete nordstedtii WITTROCK, B. tenuis (WITTROCK) HIRN,
B. varians WITTROCK are new record to Japan.

(FfE2) Oedogoniaceae ic iz Oedogonium, Bulbochacte, e t* Oedocladium @ 3 BHE
FhTL2R, ChoORRAZERIOCThORRIEFEBESS > TWT, TO4EM
HEAEROLTOLDIELOWESHASATLS, Tho5OHEL> VT, —Hid M
N EEUREEEE, 140-146(1930), (WH - AN - KXH: #EHSEFE, L%, 113-116(1935),
[ MEEPEEH, 465-468 (1959), FAH (1936, 1939, lc.) B HEBERMAL LA TL 3,
L LBEHS, BOAEOEMEShTuiMirLREEEDLTHERC DL TR, TXR
BOBLLOBBZLOT, TASK DL THEEBRCHE L AXEY ¥ FoF (38,

10:1-8, 39-45, 1962, 11:17-23, 1963), RUABMEO N TRAFEOEME s hTL 5 H
X OBBEEDT DI, ROFURBELEYUTTAHLK,

L SRRAGEROTEE: - THiE (apical cap), RIFH (seta), RRfkOZELMIT (basal
cell), MK %E 2 OFic X > THEE (elongate) & KIRFE (subspherical),

2. HeFEHE-- M HER# (monoecious), HfHEREE (dicecious), KIKS T-fA#: (macr-
androus), &HEfA#E (nannandrous), SEREMREE THEMEfE FREMENBERAKCET I 60
AR FY (gynandrosporous), BifkicH 32 & 0% BEEHEMIT 4 (idioandro-
sporous), #E T (zoosporangium) & #7E F (zoospore),

3. KEHAFHMRE-- ¥ T % (androsporangium), HE#:f8 T (androspore), $Ek#E
{4 (dwarf male, nannandrium), 4&#E4k O AN (basa cell, stipe, holdfast cell), &EHtk D
Mi%E 3 2 300%, LB EwHE < (epigenus), IR oM EcHE < (hypogenus),
# K% (antheridium), KB FAEOBOBEBOBRETICL > T, HREBHENBRO
LSRR & h 3 (epigenus), 45388 0 T (hypogenus), #{#E3 % (scattered), FEIFBRD

— 7 —



8 B OB OB12% B1E WMELA

JERR B % N4 Y (internal, interior) & 44/ (external, exterior), HIEEBRNIC 2HDOK T
(antherozoid) 2433 4%, ZDEEOABHEDFAIC & - T, HHiZKFE (horizontal) & &
& (vertical),

4. MEYEA:FEARE - LB 88 (oogonium), PAfLF (oospore), 4:BRARIT MM (sufful-
tory cell), Bulbochacte BT AIBX /M LT O 2McABL, Bic LBk
(upper suffultory cell) p 5 4= IR BTER & 3, Bulbochaete J& D H: BPER % 15 K528 H 540
JBOABIL L - TR SN 2, SHESMABEORHIIC KT 3854, MW (erect, erect
oogonium, erect antheridium), SHEARMICAICHEE, L2t - TEIPBOERHBRI
BHROMEFCERINZEE (COoBAREMEBERMIBIZRIZ5AFCL 3,
A& T 4 /%), M4 (patent), EIPMOBINME%E, HA (pore, poriferous) & 2B (lid,
split, operculate), =SRERDBIODIPL &, Bulbochacte BDEIPRFHMBPO SO
L%, JH¥E (supreme), EAI (superior), §1 AL (supramedian), ifif (median), H1 {7
(inframedian), T{ (inferior), ##F (basal, infimus),

Monostroma pnlclevum FARLOW [T E 1T 5
R D FAFEEIT DT

H B & OE*

K. YOSHIDA*: On the development of the sporelings
of Momostroma pulchrum FARLOW

F U & [

Monostroma pulchrum FARLOW £ £t b = 74 DA FE R IC D TlE
1938 4F Y. YAMADA & E. SAITO” 7834k U, SRR D Hi 72 e sl F- 13 e vy
ICFEHE LT cyst Z1ED, cyst o IFOMMOWET-HIHENEC &%
WhrDTNE, TLMEKIE cyst oI FETOREI DTS
BUT2MIBICI 1T EAFEDPD TN B, ZTDHRDIYFERDRBIC O
TREBELEbo2EHB/ LTINS, E, Y. YAMADA & M. TATEWAKI
(1959 BWHBURBOEEEREZTHEYD, FRERAUMEREELCE2HE L
T3, J. TOKIDA (1954)® 3 Jb¥EE &k & ORI KEE Monostroma @

* METILEBKES Suma Aquarium of Kobe City
The Bulletin of Japanese Society of Phycology Vol. XII. No. 1, April 1964,
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FHH: Monostroma pulchrum FARLOW i1} 3 SEREK0 PR EIC>H>T 9

“M. pulchrum-type” \CDWFEN1hs, BHD M. pulchrum 3ZRE T EMT
X1i ot EBRN, Y. YAMADA & E. SAITOV st ERIC TRV 726kt b M.
undulatum WITTROCK var. Farlowii FOSLIE & U T#>TW3, 7, &I
P. KORNMANN & P-H. SAHLING (1962)* (& Helgoland CBE ™3 Monostroma
DSFEEREICODNVTHE L, cohT M. undulatum WITTR., OH: i %
WRLTHWEHS, BREDLODLHLET 2B LTI J. TOKIDA® i U7chs
W, BAE®D M. pulchrum & Ih T3 % M. undulatum & L TH-> T
W3, MK Helgoland # M. undulatum DH:Es S Y. YAMADA & E.
SAITO” DHIc L AFTRESAURRELESLC LEHNMY, FIC cyst
OB INWETIRE LU CHIlE L 0L EREZED, B TROMR
UMY, FEBIEY rhizodd ZFH U TRBICHRBLEOZ X 1 KD
BREKERZYD, COERKIBORAL ClFETFERB L, ciihtcyst 2
KT 5 ELECAETORERICHKRI LTS,

BT 1952~53 4F, du¥g i REESE, (LWHEBEEDIEED & & 13
FEDHEHRPIETIC BN T Monostroma DREFEEEBREITIS S T 1ops, M
pulchrum OH:FHHRIC DV TIE Y. YAMADA & E. SAITOV &[5 U 8% fifg 22
L, BT cyst p SN METFOZTORORBEICOVTIR, Mi/EH1
BOE I CTHAREREL, HHE rhizoid &8> THPICHEL, B L
OMIeE 1l BORERENUE L20EEE L, T, cyst OFIKDOTIE
Y. YAMADA & E. SAITO” OEDRICHRNSNTOBHIRD DD IFHhic
BRICHT b DB EHA S, P. KORNMANN & P-H. SAHLING® & —3 3"
BLCABEDdot, UL, ABETRMBOBELE M. pulchrum & L,
FELUT cyst BRUHZOEREKDOTIMRLICOVT, TOBEMKELHRE
T35,

R & A E :

T OREEFBIC O MR M. pulchrum O B4R % o IH ALK i
HHFETNITICH B E LY BLURVES IRICBOT 1952 4 4~7 oK
WIFICESE U, BRE»S B EN B ETREIREMICRSA K- 55
ZICHE X, chibe~7—ROH 7 2ABWEERICAN, WEITNICHS
KB RR T oM S MR ICE 0 e, BE## 1213 SCHREIBER #
ZHERAL, ChaBic 1~2 OO A TR /2, cyst 1T DT O A K
ZAWRIED cyst k=) V77 ViBBH(50% Rkv= Y vEEKE

— 9 —



10 W OHE B2 BT MAMVELA

7oy veTa-VEEE L1 ORTREA) TRHML, chEEFTbo5
UTHA I,
HREZES

BARED S I SN 2 EMRREICHEFTHD, chd DPETIR
WERDHMTECERSAREARLT cyst ZBEL, cyst 25 RBESW
ETFERBET S,

BEREDPOBONBZWEFOERICOVTIR4 BT BICHEDI-DEE
1@EEL, 6 A7 HDOBRKREE TIC6EIFfTIE- 7258, cyst 25 WEETFH3 i H
ENB0RVITNS 12 Ah~TaICHRT D BFE1I~2 A TAHREERELT
2ATHEE TRV, T8b5 cyst BRET ZHRHIREREBDEHO
EEE IR, —RIC12 AhELroBE2 A TATHEC EM¥o 1,
cyst REEBRBXBIIREEIEHL, I APAICEERTO LERRE R
D, ESH1p O THONER 14~24 n10ET 5 (Fig.1.A), ¥/, CO
HHIC cyst DN R W DhicEih T % (Fig.1.B), 10 Aicid % & cyst
O—MEEL S LT ETFRICHMTTLEZbONEL AN, ZOFRORK
i 12 Arhaic3E CE S oM E b o 4 (Fig. LE), 30133
U748 b & O M OB 5 b 5 B MUT & T (Fig.1.C,D),
cyst KD MNFARA EERICIEE Db B LN, & OO LSO M
JEZ EDHDTHY, COXIRHLOTRA/UBREICH S cyst DNAE SN
BT BIC US> THEMND, TOTIFETICILS, cyst ONBNFTHL
THETFEAERT 2 HBICBOTRAT LORABICEANS LIRS T, A%
DO—BATHUDBHLATHTH, hOWATREFTEN TV ZHANE L, C
DT EREBERD cyst T BETECEMNTEN, BRALK cyst DRE X
BXRNANSFLETHY, BRINZWETOHEISELSH60ETHo 1,

Y. YAMADA & E. SAITO” O#4 Tid cyst O K& X 13 1H & 50~80 2 I
#HL, BEOHBHROBALIUDLBVKREABFLTED, BRicH
Utz cyst O LDV TR BRI N THOIEY, cyst 28 S RIC DO TR
RECHIRDPORET LN THY, EEOHAIDLEVEL, M
BEOHREREAOHEECIZ b DEEZ DN S,

HoOm, BIRTH > 7z cyst D—#BH 9 Bhallg, BRICHBTBED 2D
BAKBOEBETEEDICHEHEEZDZ, cyst DABEMERBICRBLEDC &
EHIELT2500L3THS, COFIRD cyst BBICHRAL THETF

— 10 —



&HH: Monostroma pulchrum FARLOW i 13 2 $ERA0 @R E T 11

Fig. 1. Monostroma pulchrum FARLOW. A-F. Development of cysts. A.
122 days old. B. 172 days old. C, D, E. Tubular cysts containing
zoospores within. 249 days old. F. Empty cysts. G-P. Various stages
of developments of zoospores that were dischaged from cysts. G.
Zoospores. H. One day old zoospore. 1-P. Further development of
zoospores. 1. 10 days old. J. Beginning of elongation. K. Two cell
stage. L. Uniseriate filament with rhizoidal prolongation. M. Beginn-
ing of longitudinal cell division. N, O, P. Further development of
juvenile thallus. A-C, G-L,x340. D-F, M-O,x210. P,x60.

— 11 —
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AZBH LT 35, P. KORNMANN & P-H. SAHLING (1962, p. 311, f. 8 A, B)*
OHE Ulc M. undulatum OG54 SEHERKICE BT cyst BBV X
RGN, M. pulchrum %113 M. undulatum @ cyst DL 1L
ELBEbDEELZLNS, :

HEL. cyst HOWETFHHHEINI TSR ZORBOWNITIMD
M3 A8, cyst BERIRDOBARZOECh—EBWNE C LiTk>TERD, W
ThOBABHETIIR cyst KOV ELEDIRB>THBEEN B, TDE
FEFO»E D RBHATEBZTED, L, WL DhDIIEhi
EhieHh, E0%, BEEFEIZEVHLOENS, #ETF Fig.1.G) 0
REXR10IX3 74 T4AD cilia #F L, BEEGLT, TH#EELR
3T, HEBENRERICKE, WEYSH 2 2R HELICHEBEL> THEL,
2 HRBICE L LTRBICHLIED, WTEDLN S, CORBOBERZRIRFSLS
24T, 9 Tic 1fAD pyrenoid MBAHICH DN B, HuLMEE% 3 DA E L
KR MoEbAEONILOEECLE N (Fig. 1.H), Z0%, RTFEXEIC
REIEHL, WER L0 DENCIIERN 1041735 (Fig. 1.1), CoEMS
T o—sidmE LKy (Fig. L.I), »MHTHIKRER 2527 5 (Fig.1.K),
ICHI RO R ZBE LT, £OHM5~6 MOYTKICE 3 &, sEiRicH
DBICHED B D, EMD b DId rhizoid KicHTTL 3, T DY
HicHA LN B EMOMBIMERERO/IERTH D, 3 Cic adult OEIRKEK
KAHLNB XL 2~4 BT >OBEL LY EZRLTVS (Fig.1.L, M,
N,O,P), $h#kid 2 A T4, 254 FLETHE 12mm ¥ TEB LKL, B,
COEICHRICEBNTIE 2 A EICEREBSHEL, 20— T TicHED
JABORAL T EDHAELNT,

Pbkoc&ms, M. pulchrum O¥ERKZ, ZoWEFREIcENT, #
o rhizoid THREL, HYOLOMKEL BO N EB>TL 22 & 20
WroeEmTai,

Monostroma DTHTZ D XD BERKOFREELEZ DL LT,
G CIC IR B (1946, 1949 N=FE B L OP#EEO Lo/ b+ x
7% M. latissimum (?) T, AR (1956)° BPFHEEORE CHE,L DT
"3, £, P. KORNMANN & P-H. SAHLING® 3 Fi3R®D & 5 ic Helgoland #
D M. undulatum (MK INIZEZOW- M bcOBELBINZ C
L B)BCDOREFELLDCEEHHDTNSE, L, ken/ bz
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7Y M. latissimum (?) & & &€ + x 7% M. pulchrum ¥ 1-13 M. undula-
tum & DQRICRAETERICBNT, HpIRHOOHEENDD, EREKDOFAETED
DS SEDORIBEIC DI MBEDBENICOVTRABDOPFEE S E > THE
Far LKLY,

HOIWICHI D, APFEEMIFET & o 7o dbia RSP 8ds, (Lms:5eds:
KRR 2R =BT ET, T, ARGOBMKMERYD, BaMBECREND
T MFE REHRRE, KA L, $72, HEOBRICHELTHBESTA
Wb R E R F MG EBE T, ARSI L, IABRERXEMEBEL
TEoLEEREOFIFRFEL LCHERIERICH LMY RBOTEER
LET,

Summary

Y. YAMADA and E. SAITO (1938)" clarified that the fronds of Monostroma pul-
chrum FARLOW discharged four-ciliated zoospores which, after standstill, increased
gradually their size without cell-divisions and finally became cysts that discharged
four-ciliated zoospores again after about eight months. They also reported that the
latter zoospores became two-celled sporelings, but the further development of spore-
lings was not observed.

The present writer carried on cultural experiments of the same species at Mu-
roran in Hokkaido from 1952 to 1953. He obtained the same result with Y. YA-
MADA and E. SAITO® on the life history of this species. Moreover, he could
observe in his cultural experiments that the above sporelings developed into fronds.
This result of his was nearly identical with the fact reported by P. KORNMANN
and P-H. SAHLING(1962) on M. undwlatum WITTR. from Helgoland, which they
regarded as the same species as the materials used by Y. YAMADA and E. SAITOV.

The author’s results can be described as follows: 1. The zoopores discharged
from fronds became cysts. Cysts discharged zoospores again. The latter zoospore
became a sporeling which became by further cell-divisions a simple filament, con-
sisting of a single row of cells with rhizoid cells, and afterwards longitudinal cell-
divisions took place at the upper portion of the filaments, extending frond-area only
two-dimensionally and finally developed into fronds which started strictly from be-
ginning as one-layered structures. 2. Though cultures of zoospores discharged
from fronds were carried on six times every major tide from April to June, the
cysts derived from the zoospores of every culture maturated from the middle of
December to the end of February. This fact showed that the maturation of the
cysts was almost indifferent to the starting period. 3. Shapes of cysts were much
varied. They were spherical, elliptical and tubular. P. KORNMANN and P-H. SAH-
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LING (1962)% illustrated only tubular cysts. The present writer noticed that tubular
cysts were rather commonly encountered.

X ik

1) Y. YAMADA and E. SAITO (1938): On the some culture experiments with the
swarmers of certain species belonging to the Ulvaceae. Sci. Papers Inst. Algolog.
Res., Fac. of Sci., Hokkaido Imp. Univ., 2(1):47-49. 2) Y. YAMADA and M. TaA-
TEWAKI (1959): Life history of Monostroma. Proc. IX Int. Bot. Congr. 2.:438.

3) TOKIDA, J. (1954): The marine algae' of southern Saghalien. Mem. Fac. Fish,,
Hokkaido Univ., 2(1):60-61. 4) KORNMANN, P. und P-H. SAHLING (1962): Zur
Taxonomie und Entwicklung der Monostroma-Arten von Helgoland. Helgol. Wiss.
Meeresunters. 8(3):308-312. 5) FHiGaEM (1946): 7A ¥ BKET e bz 7/ EHEH O
T-OFHFEiC>T. 4, 1(5-6): 281-287. 6) (1946): %, =FEEOE b
Iy RBeT. ARtk 15(3):137-143.  7) MEAEH (1956): b T /¥ oBcihg
B FHIC oL T SRIBAKESICH, 2(2): 313-315.

BRI B Acrylic acid DAL
BEEEZRITODWLT

o om A

T. KATAYAMA : Biochemical Significance of the
Existence of Acrylic acid in Algae

EHIFROBWERBS O LFHIPFIED%& L acrylic acid OIFEEMEL
THAE LY,

—7Jj CHALLENGER 5® & Polysiphonia fastigiata i dimethylpropio-
thetin DFEEREFR L7z, dimethylpropiothetin (3 i 2, 3 DHFHEAICH R
Hi&hTi3®, J8 CHALLENGER 57 | dimethylpropiothetin 2% 7 v 5 Y
THLPEY 3 & dimethylsulfide & acrylic acid #4432 & A2 A T3,

ANDERSON 5% |3 Polysiphonia lanosa (P. fastigiata) x V) B 7% Wik
L, &% L7 dimethylpropiothetin | pH 5.1 C/EfA+€ L dimethylsulfide

* RBRFKHEERKELERE
The Bulletin of Japanese Society of Phycology Vol. XII No. 1, April 1964,

— 14 —



Fril: ¥EEc i 3 Acrylic acid 04 L2 MFEEZFHFICDOLT 15

& acrylic acid =4:9"3 ¢ L =W S Mic L1,
4R L dimethylpropiothetin X 1) 4z I© 7z dimethylsulfide & acrylic acid @
HALEMNERIC OO TECREZPES M ENTHIRD, FHGFHEBRSEMNICNT
acrylic acid X ¥ ammonia 2§59 2 ¢ 12 XD {112 alanine ’a:n’rbﬁc L%

e i : o
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- o e 3 .
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; S
i : :
: i o
3
- - 3 -
i i
i ot i '
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o
{ § N v
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2 b7 B Eh
Tl 8
HgEEs
H oty
! : b 3
t 3 5 L2 >
; ; {\ : 7 n
¢ 2 3 e i o
i ﬁf i ! 7
3 ! o e 11 T {
! Feitoh
: R
< i v
i
o H i
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- i ‘ ¥
& [ | g
il i1 | i
b

: 4

G iy
E 1R #li acetic, propionic, acrylic, n-butyric, isovaleric acid @ 45 #
Column: 1st. Column, 2 m silicone DC Containing 10% (w/w) stearic
acid was added to celeit 545(1:2), 2nd Column 2m reoplex 200 :

celeit 545 (20 : 80). Carrier He, flow rate 40, Press 0.45/cm?, Bridge
curr. 12V 80 mA. Column temp. 160°C, Chart speed 10 mm/min.
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oo HUKPICAT & acrylic acid (3 ammonia, ammonium %O {£7EIC AT
Hic alanine |C75 3 € & Z2HEE L1,

ERFELE VN (CERER
1. Sz A g 3 acrylic acid D2 E

Tp a2 K 7R DM L TR O N B %2 ether i THIHL L, ether filithi4y

13 amine B9 2 B TR IC TR U 7o %%, MR WA THkik L

TIRIGREX 2 45 MR U 7o, NRIATRRS W 3T (SRR G e & W f R B 3> H i

TIRIEMER 43 & AT RIER T U e, ARIETEER 4 (SRR IGIEX) (& gas
chromatography 2 7» 13 acrylic acid DETEAHER L 72,

el e : R s b

e i i i e % %

2 Ulva pertusa 7 # Y O FEFEHL 4 @{&{f&ﬂéﬁﬁ?ﬁlxm gas‘chrgmét.oéfaphy
Column Z OO FRE1IKEELFL
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B 1% Acrylicacid ofFEEAMERL 2
##v (dimethylsulfide, Hydrogensulfide #&#s)

Chloroplyceae Phaeophyceae Rhodophyceae
. \Lami- |Sargas- |Fucus ] LPor-

Ulva  |Entero- |Codium : & Digenea 3

pertusa morphla fragz'le prarea 5t ‘;um sg. ve“““f::;_ simplex P };’Z :::fra

Ll s d R ayF | b7 2F|EX=TH AT e EIR]

Hydrogen

sulfide - - - + + + i +
Acrylic acid + + + + + & + +

%5+, =Dk

2. Acrylic acid X V) alanine ®OH:J
Acrylic acid I 7 v = =T /KEMA pH7.0 & U, # 3 et i s 4%

i £ 2

#3X Fucus vesiculosus & < & IR O EG ALK O
gas chromatography
Column Z£0fbDMARELIKERELLRFEL
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%20 g L#%, Duolite A4 ® column chromatography ic A F, iE#,
But OH : Acetic acid : H,0 (4:5:1) % BEBAXI & LT paper chromatography
IChiF 3 & acrylic acid D #795% I alanine i > T3 EABHLMICL
fo. Gt THEMAAICH T dimethylpropiothetin & v 4 U7z acrylic acid i3
KO R &K, ammonium 3 % ¥ alanine I D B2 C EAa#iET 3,
i &

dimethylpropiothetin D EiiEF4'H i¥ methionine T3 3 & & 45 GREENE®

KBS micEhiz, BB

decarboxylation

£
o NH,
methionine
deamination

oxydation
CH,SCH,CH,CH, — CH;-S-CH,CH,COOH

— CH3\q ' iy
C;-Unit CH:/S LHzLHzCOOH
dimethylpropiothetin
¥ |C ANDERSON 5% |3
CHi\q+ \ CHaNG el e
e
GSSG  2GSH
dimethylsulfide acrylic acid
Z o acrylic acid i3

P ) =8 ¢, v
CH,=CHCOOH=CH;=CHCOOH

*
H

NH, H H' HN,

}
CH,CH,COOH+CH;CHCOOH
N H2 N Hz

B-alanine a-alanine

Bl 5 alanine ASA:pk & 3, fE-> TEEN%RNEEE, ammonium #iC
WRiEd A Lick D acrylicacid OR&ERBL, FREWURTH EHLICT S
JEBEREINCEL 2O EEZ LN B,

— 18 —
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Summary

The author images that alanine will be synthesized from acrylic acid which
comes from dimethylpropiothetin.

Alanine was synthesized from acrylic .acid and ammonia solution and about 95
per cent of acrylic acid was converted to alanine in the laboratory.

It should be noted that acryllc acid, which has been detected in Chlorophyceae
Phaeophyceae and Rhodophyceae by gas chromatography technique may be derived
to alanine by algae in the process of -assimilating ammonium nitrate or nitrite.

X Ak

1) AR (1961): HAKBESSRE, 27, 75 2) FIUMEAR (1961): AAKEFRSE,
27, 703. 3) FILsEA (1960): Zik, 8, 79. 4) T. KATAYAMA (1962): “Volatile Con-
stituents” a chapter in “Physiology and Biochemistry of Algae” edited by Dr. R. A.
Lewin, Academic Press, New York. 5) F. CHALLENGER and M. I. SIMPSON (1948):
J. Chem. Soc., 1591. 6) R. BYwooD and F. CHALLENGER (1953):. Biochem. J. 53,
XXVI. 7) F. CHALLENGER, R. BYywooD, P. THOMAS and B. J. HAYWARD (1957):
Arch. Biochem. Biophys., 69, 514. 8) G. L. CANTONI and D. G. ANDERSON (1956) :
J. Biol. Chem., 222, 171. 9) R. C. GREENE (1962): J. Biol. Chem., 237, 2251,

Genus Monostroma & + . 7V BOHETER

I RN < I S S

H. HIROSE and K. YOSHIDA: A Review of the Life
History of the Genus Monostroma

H. KUNIEDA™ 381934 421z & b = /"4 & Monostroma 77 A4 F Ul
vaceae /5 4 EE LTk b x 74 % Monostromaceae ZH&H L1zDiE, £ bz
THBO 1 BOEFFRICKE TN TOREDTHo 7, EKOHE LALETR
ZORKREBFEHERT 2K BT, RBTFSAKLTAHEULES
FRELTSMIRKICETTEC LK, BRD cyst DL TRA AR
L, ®MT cyst DNAEDEMMBIPFETICHY, Bl SN WEFMNFEIFLT
AKKIZIEE, COXIBEFEDORMNE b=/ BROTRTORBICIHLBEL

*  EREES M= Institute of Biology, Faculty of Science, Kobe.
** E T BKEM Suma Aquarium of Kobe City.
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THEELTRDONEZTHAICLEREL THAMNBRVINDTH-
fo  cyst 2R BEHE L TOVICHEET O H % RJE Y 72 KUNIEDA™ Ot
HRICLICHEIZRNELDTHEM, HEATHXBICHEHEFEHLT, B
BMREWOEH L - MIRIcE 52 &3 BEic J. REINKE'™ (1878) 48 M. bul-
losum (Y7/KEE) I DWW TR LT3 L, N. CARTER® (1926) & #24TF 25 #
ARk L CHEZRORA L cyst & M. latissimum ¢ DO THZRR LT
W3 L, KUNEEDA % Bfic K. MIYAKE and H. KUNIEDA' (1931) O thTZ D
TEEHLUTVWG, REMWC LI, BMREAZEMATBVELZLBEVDOT
HETESR OZBIOKHEMNE L THALOLERZOLHBRDENITNDT,

TAHRT A/ )V OEFERFOZMR L RO HRBLEHRLBLTINIS
HBBINTWS, 1217, DT hic CARTER® H M. latissimum OE{BF
BROBOMRARILBEDOKMBANTHSZC L, T F. MOEWUS'™ (1938)
M M. wittrockii D cyst RICER &1z 32 ED Wi FDOFIURK, FHD 16
FEDHEHEAKICIS D, 0¥ D 16 MhfidAKicE s E2ASMTL

Q. % =P 0N
566@&—%&%6061;_%

I
V g&gwg
YA

Fig. 1. Three developmental courses of zoospores, a-course
builds disc, b- and c-course do not build disc. a; “sac-
with-disc course”. M. arcticum, M. angicava, M. grevillei,
M. leptodermum and M. zostericola. b; “sac-without-
disc course”. M. fuscum var. splendens, M. nitidum,
M. tubiforme, and M. wittrockii. c; “plate-without-disc
course”. M. latissimum, M. undulatum (=M. pulchrum).
d; “plate with-disc course” which has never been
discovered, but will probably be discovered.

{{
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T, cyst HCOMEFHEBOMBISBUARBBIHNTHSEL, > TAHK
OBHERBEMETHZ L LEMERHZELD T, BEBBSBRENRLUIH
HREMTHEORFC EICRENLCETH B, MOEWUS” DFERMBIE LW
boLThid, A& (RETF)-cyst MOMRZRE S DEFELERTEE, ¥
13 B M. wittrockii, M. nitidum, M. angicava, M. grevillei, M. latissimum
D5BTREFAK (KBF) OB (n) T cyst 314 (2n) & OB
MR B,

. EERCETIAR
EELRORREBBEICT E70DIC, RDOBICT 5,
AKICHRBTEVRT 3K IBEAET 2 HARAK L (RETF) LR

U, REBHETFERRS 56420 0BARAGKL (#ETF) LB L, Ak
2EH->TCOLEDRMBTFEHRRL, WFBBEFERRT 284, A&
2 (BIMFEMET) ERT, BATILBIPETORIROREDOL, 7
KIES SETHN TH A IIC 2 U TR Z 1 2 B A3 “BHRIk (dise) & fE

) v
Jrafariie
A bXFJ BV *—?i*—J C é——AC/ﬂJ

I

Fig. 2. Various types of the alternation of generations of the genus
Monostroma. A ; thallus (gamete)-cyst type. M. angicava, M. grevil-
lei, M. latissimum, M. nitidum, and M. wittrockii. B; thallus (zoo-
spore)-cyst type. M. undulatum (M. pulchrum). C; thallus (zoospore)-
filament type. M. leptodermum. D thallus (gamete)-thallus (zoospore)
type. M. fuscum var. splendens. E,F; non-alternation type, zoospore
in E with two cilia of M. arcticum and M. tubiforme and in F with
four cilia of M. zostericola.
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3” LU, YEROEODTEHEY, 20 OEI ST EBETTHRE
OELHBZELRUEIREDOEROEKERZGAICE, T “BRE
(sac) #1E3” T WHHbL, REDEMN, S WIREEIEST, MKl O
T THT DN ZBAICIE “Sik (plate)” &3Ed, HATILRBIETOR
HEHBOBEHEH#Y (immediate type) 24K (mediate type) TH 2 HD
AIBIEHHRTEY (1947) OEHRKICRKD ., T, BEZOMMAICKS THERES:
FThDiCR+ELR—DOREEERT 3,
bt Sy BOEFES D, BIBFELIWEFERRT 2K 0H0
EODMRTH B, WETEBRT 55KEKS oyst LTIV ED0D
R E BT,
E P SYBOAEBFRRSAICICRARINLEREZRETE XD X
SIHFET BT EMTE 3,
L Afdduc 2R H7%EF 9 % bigeneration, U & Did Ak (FRINT) mAEK
GEETF) TH, fhid cyst HRRED F 1 ARK (itET) TH 3,
1. REXEFDRN -1 214 heteromorphous M4 2, Ak (F
F) @Ak (EET) & cyst T3 RREEDBRRT 3,
Q1) Ak (BT T @3AREHEET) & cyst EBRKRTB(H2RA, B),
Al KRR (B F)cyst B (FE 2R A), BMTFEMEZARKE FET %N
% cyst EMRRT 5, WEFOMEBIXIKIC 4K TH B (M. bullosum
b ORRTRH 2D, WETFOREI~ M, XKOHLTHHLTDH

ZhRRETH 3B),
a. cyst O BRH IR EETFOREIRINEKZEEZ EREKka —=
sac-with-disc course TH 2 (HB1Ka), - M. angicava (%3

X 1), M. grevillei (% 3 X 2),

b. cyst OB I N WET O 5B 12 MR K% S 73 0 IR
#k 3 — 2 sac-without-disc course Td 2 (1R b), - M.
nitidum, M. wittrockii (3 3 X 3),

c. cystp oMM INWETORREEBIREKEMES 20
fh 2 — 2 plate-without-disc course T 3 (B1X™c), - M.
latissimum (38 3 50 4),

d. WEFORKBIBIREEVE B Tk a — 2 plate-with-disc course
ElEPHEBOFELEZONG BE1Rd) », BEDEc s
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M, arcticum

Fig. 3. Hitherto known cycles of the life histor fhg
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DH]ERTHDRFAMENTOIIN,
B. Ak (fEF)cyst B (5B 2 R B), IfETEIE2ARKEIET 21
% cyst L MRRT 3,
c. cyst 75 E N B UHET DR IGAIRKELEDS 12 VP fk 2 ~
2(BELIRc) THB, M. undulatum (=M. pulchrum) (55 3 [ 5)
WEFOFRBEI~ZAELTEEANDa, ba~21322L 175,
cDBTH3B,
(2) AL RREEDBRRT S (FE2R- ),
OB, Ak WHEF)—RRABZG BaohTO 3, WETFEE
AR EWHET 2B RRKE BRRT 2, < DRREKIZ KT -
T3, Lhd, RIRE»SHHINAEET-OFREL -5 a Bik%E
FBERKa — 2723 TH>T, b, ¢ 3~ RIFHSN T, «oeeee
M. leptodermum (3 3 [X 6),
T LR AMICH L AARK RMBTF)—RAKS L MO THE D,

2. R&EZLEMFAL TH 3 2 Hif isomorphous HEANT 5, Ak (B
F) ERE (WEF) EMRRT 2, RMONcTAY, TH /7 Y)O—
BMULEILTHE, COHA, BATFOREI - 2bIHGETFORED ~
ZHRALCTH>T, DWINSBREEESTVEREKI -2 BELIRD)
LB (EE2HD), M. fuscum var. splendens (% 3 [ 7),

IL A@Esddic 1 #4721 £ 9" % unigeneration, B2 T % 1 2 A4k % 724
DNTVELT, WEFEEIRREIPDTHY, WEFORRBIBRK
B BEREK D — 2 ERIREEESRVBRK -2 EBB50 3, HHE
TR AKXDOHBELEIBE ZAOMELRIELIEE NS 2 (E2RE, F),
a. A& SR SN WEFORREEBIRKE M 3 IRk 2 — % (Fig. 1

a) &5,
a. HEAAK, oo M. zostericola (38 3 [X] 8),
B. HE2AK, oo M. arcticum (35 3 9 9),

b. ARSI SN WEETF OFERITII BRI ZE S 78 O IR k3 —
(B1RDb) %27 & oomtuzmw%mtwmmbnfkb4mmém
FHSN T, e M. tubiforme (%5 3 [X 10),

VEREHT B E
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( (A-:j_:"i;’f}ti a. MRAKREMZEREKT —~ R M. grevillei,
s i M. angicava
=0 C b. BIRKEES I OERKa — R e M. nitidum,
tk Hre 4 M. wittrockii
Eiti
i B le, BARKEMEDS OTRT — R M. latissimum
B. A&k (e Frsyst R (WHEFOHMERTNTLE)
------ M. undulatum (=M. pulchrum)
(2) AE&—RREREA M. leptodermum
‘2. T 2 {4+ - M. fuscum var. splendens
a. MREKZE (o WETOMETE 4K M. zostericola

IL. 15 % B
' thar—2 lﬁ. WEFOHTEIZ 2 A M. arcticum

1o
fira | b BRAEZLES RO EREK T — 2 HEE 2K
------ M. tubiforme

-k

\|
el

FENEE
} 3540,

NS F;
=%

b T OB

1. Monostroma angicava KJELLMAN =’k +x 74, Y. YAMADA
and E. SAITO™ (1938) pp. 43-47. 551K (1946 a) p. 76. Y. YAMADA™ (1932)
p- 109. 3 (1935) p. 293. M FR* (1939) p. 1248.

Ak 1(RI\T), RERET, #E24K BRA+, cyst+, WEF, #E
44, BA+. &ESLOM T Thallus (gamete)-cyst type (5 2 X A), FEAR
BIRKZEEZBRE - (B 1R a), 24EFLREIBIRD 1,

2. M. arcticum WITTROCK. P. KORNMANN und P-H. SAHLING'” (1962)
pp. 305-307. P. KORNMANN'® (1963) pp. 63, 65.

Akl (EF), WETF, BE2AR, RA+, cyst—, T i3 BRI A
BRRIKT — 2 (B 1R a), EHEFOMEAKMET) 0A E2RE), L
MoT, HROTRIFELLE L, 2AEFHELIEINI,

3. M. fuscum (P. et R.) WITTR. var. splendens (RUPR.) ROSENVINGE #
A4t b x 74, TATEWAKI (1963) pp. 381-387.

AR 2(RIBTF EWHET), RBRET, ME2A, BA+, RFREER
RBIBIRKEIES ITOERK D — 2, WHET, #BAA, B+, #EETF
OHRFIEHER, ZO®OREBIMIRKEEDS TVIRKT — 2, FEMR
DML ERAE, £EFOMIFE2HD, 2EFELIBINT,

4. M. grevillei THURET) WITTROCK ¥ 2t b x 74, E. SCHREIBER?”
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(1942) pp. 414-417. S. SUNESON**’ (1947) pp. 235-246. K. IWAMOTO' (1960)
pp- 99, 100. P. KORNMANN'® (1962) pp. 303-305. P. KORNMANN und P-H.
SAHLING' (1962) pp. 195-202. Jif I = BB, AAB=, =iliIF#E (1963) p. 153.
P. KORNMANN'® (1963) pp. 63-65.

AL (RMT), BRERETF, ME2A R+, cyst+, WHETF, WE
47K, BEA+, RESBREZEIBRKI -2, BRKEEI %2 T THER
T2(FEINa), EHEEOMIFEIRA, 2AFELIFEINRD 2,

5. M. latissimum (KUETZING) WITTROCK ku/ N/t +x 74, Hik
B> (1946 b) pp. 281-287. 9 (1949) pp. 137-143. AR B (1956)
pp. 314, 315. HHARKE, % EERI AR (1955) pp. 1-5. 3 (1956) pp. 55—
60. N. CARTER® (1926) pp. 665-689. [ H#R*® (1939) p. 1248. K. IwAMOTO'”
(1960) p. 98. JEM =KF, EARE=, =iHIAKE™ (1963) pp. 153, 154. ,

AL (RMT), FREEMT, #8F2 4, BA+, cyst+, IHET, #E
4K, BA+, RFREEYN, BRIBREZESBTOEFa -2 IR
c), LETEROMIFE2MA, £2EFLIFEINY,

WeE T DRI ORKBIC D TIE, IWAMOTO™ (1960) IC & 2 & Mk ik %
EBMfha —2 & Lichs, HiF, BMAHKIBREZESTOELTLEZD
T, BAOHRIBRIZETLLEZ 3

6. M. leptodermum KJELLMAN. P. KORNMANN und P-H. SAHLING'*
(1962) pp. 312-316. P. KORNMANN'® (1963) p. 66.

KWIW%?)C®ﬁt?ﬂﬁ%4$,%%?ﬁw%fﬂéﬁéé%
U TRTICHE S 7 /IR E 155, RRE LICHFETBEAE L, HE4K
DWEFEEL S, COWEFORBIBRAZELITEREKa -2 BE1X
a), ARERDEBICIIIBREKDOLTRD OFROWAMNEREL TS, LhLA
S SN WET & 3~4°C TEHET 3 & KFITHE A - 72 /IR KD i
RERIDOTHRIRREIED BIRIKE 18> TRIKICRBT 2, AiGF OMITE
2Wec, £EFRREHING6, RREZEBOTAKICEITHRE T 5 cycle
BEICHETFICLZRIML AT ETH B, AFE M. zostericola & i3,
ZOREKIZG TERARERBRERAMUMBI 0D, EFELOBBNOBKE
ERTH5,

* CARTER® (1926) R RBIEM T & Lih, MEKORMG%ES3 &, CHRABE T~
bOLEZOND, LOEREEITATRABE LTS,
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7. M.nitidum WITTROCK & + x 74, #HrlkrkiE> (1946 b) pp. 281-287.
V(1946 a) pp. 74, 75. 9 (1949) pp. 137-143. HiARL T, HEER
DY B8 (1956) pp. 55-60. 5 #fiaL s (1959) p. 457. V.J. CHAPMAN® (1962) pp.
53, 54, 313.

A1 (BB, RABRMET, #E2AR, BA+, cyst+, HET, #E
4k, BE+, HEFORFIBEHER, REIBRELES TOERK ~
A (B1MED), EEEOEIAK (BBTF)cyst B (B2 A), £ATERIIE
3K 3,

WA (1956) (& M. nitidum DY FIERE L TRREEES L],
CORREE D BIREDSFET EEDEEZ 120, BIRKEBZA N ENZD
BREBICIBEEL T, BBLZEE—8Y01921)p. 71 OAEOR I3 4
RDOLHBERKTHECLEERLTN B,

L CCIKBELBGAERS VW &3, HiBD M. latissimum &
M. nitidum & ® 2 ORI, 375 ILWERFAMNE L, ¢ LITHEMSIER
HELTOBEAIIFICEDESHED, Lich>T, MiGREe, WEse
CHICREINZEADHVEZOT, A% OWHIICH, AEifk DR (5
33 BLU4) LML E DM FMICHE Urc ETHB LG T
oI,

8. M. pulchrum FARLOW ¥ 7t b x 74,

A SHE2NIC M. undulatum WITTR. @ synonym [T X 5N&C
& % TOKIDA®” (1954) 3 KORNMANN und SAHLING' (1962) DX T 5% D
T—IoAEBET B, Lichs-> THEERIE 10. M. undulatum DL 5 TOD
~3,

9. M. tubiforme IWAMOTO 5 v ,¢k + =, K. IWAMOTO'"™ (1960) pp.
93-96. M=, FAK=, =ililH@E> (1963) pp. 153-155.

AL (WrET), WHET, MR 2K, A+, WHET ORFIEIEHEL,
BEBREZESBOBRKEZETAKICEITRET S (BLED), HEL
AWK (ET) g TR ORRRB B, EELOMIH2HE, £4FHER
3% 3 K 10,

10. M. undulatum WITTROCK ¥ 7 & + = 7%, Syn. M. pulchrum. Y.
YAMADA and E. SAITO™ (1937) pp. 47-49. Y. YAMADA and M. TATEWAKI®®
(1959) p. 483. P. KORNMANN und P-H. SAHLING'® (1962) pp. 308-312. FHZ
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IE* (1964) pp. 8-14. J. TOKIDA®” (1954)p. 61. B £K* (1939) pp. 1248, 1249.
i B " (1946 a) pp. 78, 79. P. KORNMANN'? (1963) pp. 63-65.

Ak LETF), WEFRIBE4R BEA—, HEFORFBMENTE
DFE % cyst iIC8 B, cyst NICIERI NI WETFRHMELAR, BE—, ¢
WEFORBIBREEZESBOERa -2 &0 LD (FL1M), HEF\EERD
R AR (W TF)-cyst B (B2 B F), ABOEE R OHEFOHRIE YAMADA
and SAITO™ (1937) $ KORNMANN und SAHLING' (1962) & 75 H*° (1964) & 4
NTRAUBHREBTHZ (FE3HS5),

11. M. wittrockii BORNET. C. BLIDING* (1935) pp. 60-62. F. MOEWUS'”

(1938) pp. 357-441. F5MAER*® (1939) p. 1249.

Ak (RBF), AREET, $E2A, BA+, cyst+, FHEF, HEA4
A, BR+, BRIGBREZESLVERKa -2 (B1RD), £FLOR
id, A& (BEBTF)cyst B (B 2RA), 24ELIIFEIR3 D M. nitidum i
f UCdh 3, BLIDING” (1935) idA D & IHH & 40 5 el i i3 i o A2 {4
ThHaEL, TNDHAREWICRF L TARKICE S ERELTVE, &
7o MOEWUS'™ (1938) i3 HaR D & 51, AKOBKMMSHEMTH 5.2 E£2H S H»
iU,

12. M. zostericola TILDEN £ ¥ & + =, Y. YAMADA and T. KANDA®"
(1941) pp. 217-221. i %" (1946 a) pp. 76-78. Y. YAMADA and M. TATE-
WAK® (1959) p. 483.

AR LWAETF), WETRBELE, BE—, WETFORBFIEBER, 7
REGBIREEEZ WRAKI~2 (F1Ra), ATHOMIB2RF, L247E
P 3K 8, Fit TATEWAKI®™ (1963) i3 XK ICHB T, [WHEEE & 0ItFE
REOKR, ABOBRAKICEMTFOEREINILECAERRALILEELT
WBDT, TOMMBIDULIREBEINMNE, EFHEBBEXHUDONED b4
nzn,

- 13. M. bullosum THURET. “R. CHODAT" (1894) pp. 134-142”

ATEIZHRKEETH %45, RENKE™ (1878) OB e AEDORILTF & cyst
DA FRITSCH® (1935) hic o€ SNTH B, Tt Hh 3 &, A& (A
BF) -cyst MOMRZREB2RA) THac Ehnbhah, EELEIES
BEP> D TEIXDL OB,

BET2HD, BELXBRESEES SNHFARFEOFIEBHIE

— 28 —
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TROEBLRRICH VRS 2 RBOBERLET,

Summary

1. All knowledges were reviewed especially as regards life histories of the
genus Monostroma, being based upon studies concerned hitherto published.

2. Here were shown diagrams of life histories of those species which were
already more or less studied. Diagnoses of species were described merely regard-
ing their methods of reproduction, modes of spore-development, and types of
alternation of generations. Species described here are as follows: 1. M. angicava,
2. M. arcticum, 3. M. fuscum var. splendens, 4. M. grevillei, 5. M. latissimum, 6.
M. leptodermum, 7. M. nitidum, 8. M. pulchrum, 9. M. tubiforme, 10. M. undula-
tum (=pulchrum), 11. M. wittrockii, 12. M. zostericola, 13. M. bullosum.

3. Life histories of the present genus can be arranged as below so far as
above 13 species are concerned.

I. two generation alternate, one generation is gamete- or zoospore-producing
thallus and another one is cyst, filament, or zoospore-producing-thallus.

1. two generations heteromorphous, gamete-producing-thallus or zoospore-

producing-thallus alternates with cyst or filament.
(1) gamete-producing-thallus or zoospore-producing-thallus alternates with
cyst (Fig. 2 A, B).
A. gamete-producing-thallus alternates with cyst (Fig. 2 A).

a. development of spore of “sac-with-disc course” (Fig. 1 a).
......................................................... 1. M. angicava (Fig. 3-1)
......................................................... 4. M. grevillei (Fig. 3-2)

b. development of spore of “sac-without-disc course” (Fig. 1 b).
......................................................... 7. M. nitidum (Fig. 3-3)

11. M. wittrockii
¢. development of spore of “plate-without-disc course” (Fig. 1 c).

...................................................... 5. M. latissimum (Fig. 3-4)

d. development of spore of “plate-with-disc¢ course”.

unknown (Fig. 1 d)

B. zoospore-producing thallus alternates with cyst (Fig. 2 B) and zoo-
spores which are derived from cyst go on “plate-without-disc course”
(Fig. 1 ¢). creevrermmmonnnnnnnnnne 10. M. undulatum (Fig. 3-5) (M. pulchrum)

(2) zoospore-producing-thallus alternates with filament (Fig. 2 c¢), develop-
ment of zoospores which are derived from filament go on “sac-with-disc

course” (Fig. 1 @), -oeeeeeeeemereenaiennnnnes Loveanenns 6. M. leptodermum (Fig. 3-6)

2. two generations isomorphous, gamete-producing-thallus alternates with zoo-

— 929 —
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spore-producing-thallus, (Fig. 2 D), development of both zygotes and zoospores

of “sac-without-disc course” (Fig. 1 b). -weeeerrererrememeiiiiii

...................................................... 3. M. fuscum var. splendens (Fig. 3-7)

II. one generation in a life histor&, namely, zoospore-producing-thallus only
(Fig. 2 E, F). ' - _
a. development of zoospore goes on “sac-with-disc course” (Fig. 1 a).

a. zoospore four ciliate. «-orveereeeereeiriiiiiiiiiiiinn. 12. M. zostericola (Fig. 3-8)

2. M. arcticum (Fig. 3-9)

b. developmeht of zoospore goes on “sac-without-disc course” (Fig. 1 b). -+-+----

..................................................................... 9. M. tubiforme (Fig. 3-10)

B. zoospore two ciliate.

51 B X
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74 &

7 v, fREOMHERMY:

HOLM-HANSEN, O. Viability of blue-green and green algae after freezing.
Physiol. Plantarum 16 : 530-540 (1963)

BEOBECHT BB O, BET TH OEN L Eh TV 5 (BE - B
6:99-106 (1958) £/), FHiTWEMIROBEC X 8L, Phycology D% { DHFURD
PTLRLHkD Y, FBEELLODVEDTHDEV - T D, KIKILE BN, &
OFEBIL S vE, BARGESMERC BV TOAFI AR bhbhici LT R T
F%RHH 5, ~

FTKELAT (8 2 E) ORRT, BLEVCATLESREILYN —3°C Lvbh 2k
KED 5 V&, BEIFHIR T2, COFRTHGORICERAIL, 1960FiC e 25
(77°30’ S., 168°00” E.) 752 100 = 4 UNTHRES W12 LD TH D, HBESh 28R
39423 vy EEOEM B FEEEh - L0 TH D, HEEL —10°C, —25°C, —30°C,
—70°C, —196°C DEZBETTiobhicn, RLEKSSHLBbhLIARERITLT

BB
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A & REB  pyoin

5 v ¥ Schizothriz calcicola 3] B oXE E BB

" Nostoc commune [} B O£ R E

" Oscillatoria rubescens v4Ravyy kR T

" Phormidium tenue v4zavyy H E BB

" Calothrizx parietina viravyy H E R R

" Phormidium minnesotense v4Ravyy E R E L

” Nostoc muscorum —_ 2 R E L
= M Chlorella pyrenoidosa —_ 5.2%

" Chlorella sp. 4] m 14%

” Bracteacoccus sp. ] % 0.002%

" Chlorella sp. [£5) i 0.05%

" Chlorococcum infusionum [£3) piid 2%

" Chlorella sp. 2] m 30%

" Neochloris sp. Y4 RaAVYY 0%

X7 v, RRFAGHMBCES TRONUENTE R LD, L0 -REZHL
DERICHAZSY, TOBKTHEEL T 323 CORMA4EERE LTHELTL
3,

WITHRC TR S 7o 7 Y8, BRI (—25°C © L ARLISESS) L, RiCmmw
(FR) T2 L EBI 2 LEBAT, MBMMARE LT 2 ENTEBAERLT VS,

BT (—25°C)  RiRE

o % PO OH BEZR> Box

ZLTHERF #FR

T & 7 AR (%)
5 v #& Nostoc muscorum B IS B E - —
" Phormidium minnesotense 94 2avyvy 1 B OB —_
" Plectonema Nostocorum v42avyvy 1 #B B —
" Calothrizx parietina v42avyy 9FEBUELE —
” Phormidium tenue v4Ravyy 1 # B —
" Lyngbya Birgei v4Ravyy 6B E —
" Diplocystis aeruginosa v4xavyy 1 @A B —
" Gloeotrichia echinulata v4Rxavyy 0 # B —
" Synechococcus cedrorum _ 1 8 & —
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%ﬁ (—25°C) Bi&E

T & 7-HAR (%)
v #& Oscillatoria rubescens v4zavyy 0 B B —
" Schizothrix calcicola 23] & 208 Yk —
MW Ankistrodesmus convolutus 94 2avyvy 0 # [ —
" Chlorella sp. v4z2avyy 0 #B W —
" Neochloris sp. v4z2avyy 0 #HA B —
" Stigeoclonium sp. v4zavyy 0 B B —
" Protosiphon botryoides v4zavyy 0 # @ —
” Hormidium flaccidum . Y4 z2avyy 1 | —
” Tribonema sp. v4z2avyy 0 B B —

Chlorella pyrenoidosa
Bracteacoccus sp.
Stichococcus bacillaris
Neochloris sp.
Bracteacoccus sp.
Chlorella sp.
Chlorella sp.

5

]

2}
3]
2}

FREEERA

178 @ ek 0.0005
168 2L E 016
198 2L £ 0.005
148H@UE 017
148 @ L E 0001
178 B L 002
19U E 001

EoFEnbbD X5z, ¥ RRANTRICHE L TW2RIRD 7 v EHE
ERELAX L, BAAD 5 ¥ BITEHT X b B4 FEA T\ %, Chl pyrenoidosa %k
¥, v4R3vyy THEELCBEIBESEOATRIFHCEL, BEALERFLEV
L DA - 1hd, FREDBAITGEIFHEOETRIIFFCE V. T D ffl, Chl
pyrenoidosa (34X 10° §llaiRE) % —25°C I EMMGR L T, T OWMBEKOBD % L b~
TW5A, 367 AEEE TV AR Rbhh > 1,

(BAS - JbRIERFHEDIFERT A B FME)

wE R
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J. BRUM et J. TEMPERE (1889): Diatomées fossiles du Japon, by Taro KANAYA .

AASAEMYS (RAEETHEEEEN) » TAAREE(LAEDORB] (A survey of
the fossils from Japan illustrated in classical monographs) & LT, AADHEZF DY)
T 35U TR XM (LR A S\ T DR 10 BoRIR DS & R& DAl 25 &
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FRAHTFEL LTHALPCE TR ILREREONS T, ZDFE#L J. BRUN et J.
TEMPERE (1889) : Diatomées fossiles du Japon (mémoires de la Société de Physique
et d’ Histoire Naturelle de Genéve, Tome XXX, No.9) TH 5, = DEZIRIIFEZE DA
AIETERL, RIREFALETTHAD, ERIRENRTINBCRBRBLEINE -
L DRFLVERA DAL IR TS, £4HEHZ DFRBFEFTSEIT I3
FARECOWTHRIZLBEND D, WX EMPHLTLEFE AL H 1D T, FfF
LR —IT A FRLTT S ot 1 L OBAIRZEEEED L & ARFIISFEINT
BHY, ORI L ELETIO[ABR LIS DA LN/ » T”WT, Effiix
4500 I TH 5, (B A 2% )
NYFPNT NI ROT7NRBA 5 v & PEEERIH

A. VAN DER WERFF en H. HULS: Diatomeeén van Nederland. (1957-)

16X22cm O 7 — MO K (B ZEA) O_ LR EFBoR %, Z DTHIRTHA
¥ X 0" Habitus, Structuur, Dimensies, Ecologie, Presentie 35 X ¥ Fossiel 7¢ & DIEIC
S TREEMRCHR L0k 60T 2% L »T1IEGORAL LTV B DT,
1957 4E7s 15 1963 4E ¥ TIZ  Aflevering 1~7 ¥ THRT XN T, £ T Aflevering
1~10 TEMRET BT TH D, BEE TORADOPCHEEDOHAMLS BRI ELa%
HTW5BA, FHED 1A A VAN DER WERFF KOFMEIC X huTseks ¥ ToMC gk
RELMABNRDED THY, FLE2~BEMNBLEDI L TH D, ol O T
e X S THMRIOBE Lic FOMIETH » T, B L —EDIEFE Licikbh T
T, FEREDL, DEDBFFCENTHATS X 51Tl » T 5, fillifgid 1 (1 @EAS)
A% Hil. 450 TH 5, (H & % 5P)

SBOEERBEE RS o ABEOEMSE

55 PIRERER Y ¥ R O 9 a1k, B F FENTREREOEMC L > TH 1965458
A2 ANB28 AiEH+ 5 ~Y 779 7 ZITHTHEIN, 5L ERCRREAHT 5 A%
DENNFRIN T D, HERSTIh 2 RSRFEOROHMIEET 2 L 0T, KE
LR X » TR i\ D L THh B,

ENE, GV, AEEL, BOKILA, BoK(EmDS Ry, REHER, BFE LTomE.
FEEANOFIR, Wil osLE, D E—BREoMz < Ly 34nH#mE-L %, B

o FERRRCBET 5 EMBECH COMMATESh TV 5,

i 8 A 23 H—24 Hici% Northhumberland Straits @ Pictou ~¢ Irish moss ®
I, REBRSRELAME LRFRTH, X 8A29A—31 Ficik, /23 FTH
JowE R Dighy HEE~DIREKRGLHIN D LD L TH B,
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The Secretariat .
V International Seaweed Symposium
National Research Council Laboratories
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®EmEE=E

HEEE (148
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B & (44)
ABEH—C, UHESE, UEFRE, HHE— ‘
HF OB X M
L W SHERRRCE LR BENCBE TS v vy RO Y 4 DN, FIERERD
WU [T 79 7 ) i BERBR ) HlIC LT, JKRENETE 9%
28, pp. 97-102, 1963.
H # # % Intergeneric and Interspecific Crossings of the Lavers (Porphyra)
AAKEESSE, Vol. 29, No. 8, pp. 739-748, 1963.
Wy E e LIcHER 2 Y OfEH, Vol. 4, No. 4, pp. 28-32, 1957.
B & W <) =mEdaomsEs L SR AR, %2048, pp. 1-24, 1963
(e¥gE R BB B FIR IR HBUE 617 5).
BN P €3y IiRIVEORUBOEEE BRENIIA¥ERE £14% (BAR
2%71), & 2 5, pp. 67-90, 1963.
A systematic Study of Silicoflagellatae BT A2, Ser. C-45,
pp. 1-85, March, 1963. ’
# ¥ b bu e R RO 3 1, HFPI, 5 14%, 459, pp. 149-
150, 1963.
Navicula spectabilis & N. mikado 3122\ C, hﬁ%m%, B4k ¥
32, pp. 4-7, 1963.
ACTA BIOLOGICA VENEZUELICA : Vol. 3, Art. 17-24, 1963.
BOTAHUYECKHUI XKUPHAJIL, Tom. 48, No. 9-11, 1963.
MR 855 %, #5410, 1963.

Rt 38 FERBEHBE

(HM3BE4A 1AL VEMIEI A3 AET)
B % 8 &
1 WHfu3s4 4 A 1 B ALFERIGEOH RIS REFEAER (BIsIX) %8
WA, (REMINC A HER EFUKER) 2B S his,
2. WHFI3BEE 4 B 3 B OHERE/ MBLESMEICIHN TAESBRS LB, MBS R
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Punctaria latifolia, Lomentaria hakodatensis, Laurencia okamurai 13 & 5
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&3 Callithamnion
callophyllidicola
$R4 T

B4
anum var. yezoense
TV AFEY

Sargassum sagami-

A List of Marine algae collected from Woolyungdo Island

Cyanophyta

1.

Lyngbya lutea (AG.) GOMONT

Chlorophyta

2.

10.
11.
12,
13.
14.

3
4
5
6.
7
8
9

Bryopsis plumosa (HUDS.) C. AG.
Chaetomorpha aerea (DILLWYN) KUTZING
Cladophora densa HARVEY

C. glaucescens HARVEY

C. utriculosa KUTZING

Codium adhaerens (CABRERA) C. AG.

.C. fragile (SUR.) HARIOT

Enteromorpha clathrata (ROTH) GREVILLE
E. compressa (L.) GREVILLE

E. crinita (ROTH) J. AG.

E. linza J. AGARDH

Ulothrix flacca (DILLWYN) THURET

Ulva pertusa KJELLMAN

Phaeophyta

15.
16.
17.

Colpomenia bullosa (SAUNDERS) YAMADA
C. sinuosa (ROTH) DERB. et SOL.
Desmarestia viridis (MULL.) LAMOUR.
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18. Dictyota dichotoma (HUDS.) LAMOUR. T F ISy
19. Dilophus marginatus OKAMURA 7Y TIF
20. Ecklonia stolonifera OKAMURA YN T 5 4
21. Eisenia bicyclis (KJELLM.) SETCHELL 7 4 *
22. Endarachne binghamiae J. AG. NNy
23. lIlea fascia (MULLER) FRIES A4 3INN)Y-
24. Laminaria cichorioides MIYABE FFIa v T
25. Papenfussiella kuromo (YENDO) INAGAKI 7 a E
26. Punctaria latifolia GREVILLE NN E K F
27. Sargassum confusum C. AGARDH TYRI =D
28. S. horneri {TURN.) C. AG. T A = 7
29. S. ringgoldianum HARVEY & N E 7
30. S. sagamianum YENDO var. yezoense YAMADA LW X 24
31. S. thunbergii O. KUNTZE vIt+I /R
32. Scytosiphon lomentaria (LYNGBYE) J. AG. e
33. f. tortilis YAMADA a v iy
34. Tinocladia crassa (SUR.) KYLIN 7 F Vs
35. Undaria pinnatifida (HARV.) SURINGAR 7 # b
Rhodophyta
36. Acrochaetium radiatum JAO
37.  Acrosorium uncinatum (TURN.) KYLIN HEYRNIY
38. Amphiroa aberrans YENDO 7Y h=7F
39. A. ephedraca DECAISNE *RFUv A=/ F
40. Callithamnion callophyllidicola YAMADA X4 MY
41. Callophyllis adnata OKAMURA .
42. C. rhynchocarpa RUPRECHT EXtrYhEFE
43. Ceramium japonicum OKAMURA N R4 F 2
44. C. tenuissimum J. AGARDH FXA4P4AFX
45. Chondria crassicaulis HARVEY o +
46. Chondrus ocellatus HOLMES M F o A
47. Corallina pilurifera P. et R. e J e N
48. Dermatolithon tumidulum (FOSLIE) FOSLIE" ) = *
49. Erythrocladia subintegra ROSENV. 4 v~ FrE
50. Gelidium amansii LAMOUR. < 7 V2
51. Gigartina tenella HARVEY 2 ¥ /0
52. Gloiosiphonia capillaris (HUDS.) CARMICHAEL 4 F7 7
53. Gloiopeltis furcata (P. et R.) J. AG. 7 7 y
54. Grateloupia elliptica HOLMES 2 v ooy
55. G. filicina (WULF.) C. AGARDH. & H T

— 4 —
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56. G. livida YAMADA E 5 a6 HF
57. G. okamurai YAMADA $¥a3av/ k=
58. Heterosiphonia japonica YENDO 4 v »~ F
59. Laurencia intermedia YAMADA 7 v v v
60. L. okamurai YAMADA Iy Fv T
61. L. pinnata YAMADA N v v
62. Lomentaria catenata HARVEY 7 v v+ F
63. L. hakodatensis YENDO IRYTIYVFF
64. Polysiphonia japonica HARVEY F7YV4 I
65. P. savatieri HARIOT eEx4 Ty
66. P. urceolata (DILLW.) GREVILLE YavVavuyg /)
67. Porphyra okamurai UEDA 7 v /Y
68. P. pseudolinearis UEDA VS A
69. Pterocladia tenuis OKAMURA x N 7 W

#® 3
PDtoBEENRSHOREE TREL LM LEELTA S L, BE
BOBEINEOREOHEER LD, UUABEAEXMNO BAREHIEL OH
BESEL, ELOKICOTTRIHERHROEBORENCLEETRT,
KEDETITBMICHKET BV ) % FE I (Sargassum sagamianum var.

yezoense), I L AVYELEOHRIFEEIN 3,

Summary
Comparing with the materials collected by the senior writer from the eastern
coast of Korea, it is clear that, in Woolyungdo Island, Tsushima Warm current
has more influence than on the eastern coast of Korea, and its marine algal flora
resembles that of the coast of Japan facing the Japan Sea. It is interesting that
Sargassum sagamianum YENDO var. yezoense YAMADA is growing there.

Literature
OKAMURA, K., On the Marine algae of Chosen in Report of Imperial Bureau of
Fisheries, Scientific Investigations Vol. 2 (1913); KANG, J. W., Unrecorded Species
of Marine Algae in Korea 1 (1956); II (1958) in Bull. Pusan Fisheries College;
SINOVA, E. S., Algae Maris Japonensis (1928-29).




Observations on the life-history of Fritschiella
tuberosa IYENGAR (A preliminary report)

A. K. VARMA* and A. K. MITRA**

The interesting Chaetophoralean Fritschiella tuberosa, first described
from India by IYENGAR (1932) and subsequently reported by RANDHAWA
(1939, 1946), SINGH (1941, 1947) and RANDHAWA and VENKATARAMAN
(1962) has so far been reported only from SUDAN (BROOK, 1952, 1956).
The only available report on the sexual reproduction and life-history of
this alga was that of SINGH (1941). The present investigations were aimed
to clarify some of the aspects in the life-history of this alga. Parallel
studies were made both under natural and cultural conditions. Some of
the present findings are at variance with the published work.

The alga has an ubiquitous occurrence in the district of Allahabad
in the Uttar Pradesh in North India. It grows either in moist shaded
places or in open fallow lands and occurs throughout the year.  The
alga prefers a pH of 6.8 to 7.3 and the moisture content of the substratum
on which it grows ranges from 1.19 to 5.13%. It grows luxuriantly,
particularly on manure heaps and on substratum rich in organic matter.
The alga is characterised by an erect fan shaped projecting system (pri-
mary and secondary systems), a parenchymatous prostrate system and an
elongated and branched rhizoidal system.

Sexual reproduction by isogamous biflagellate gametes and differenti-
ation of the quadriflagellate zoospores into macro- and microzoospores
as reported earlier (SINGH, 1941) could not be confirmed. All efforts to
induce the formation of biflagellate gametes in this form failed and conse-

quently the isomorphic alternation of generation reported earlier (SINGH,
1941, 1947) could not be confirmed.

* Algae Section, Division of Microbiology, Indian Agricultural Research Institute,
New Delhi-12.

**  Department of Botany, Allahabad University, Allahabad, India
The Bulletin of Japanese Society of Phycology Vol. XII. No. 2, August 1964

— 6 —



VARMA, MITRA: Life-history of Fritschiella tuberosa IYENGAR 45

The quadriflagellate zoospores are formed from the young cells of
the projecting system (Figs. 2, 3). The zoospores have no eye spots and
are non-phototactic. In the present investigations, the zoospores were
found to possess two contractile vacuoles at their anterior ends.

Figs. 1-3. Fritschiella tuberosa IYENGAR
1. an young plant; 2. initial stages in the formation of
zoospores; 3. liberation of quadriflagellate zoospores.

The development of the adult thallus from a single zoospore was
followed under cultural and natural conditions. The zoospore on ger-
mination undergoes a transverse division into two cells. The lower cell
gives rise to the rhizoidal system and upper one gives rise to the pro-
jecting system. The prostrate system has been found to be secondary in
origin, resulting from the septation of the cells in the erect growing fil-
aments in various planes (IYENGAR 1932 ; FRITSCH, 1954).

The cells of the prostrate system undergoes further repeated divi-
sions to form large packets of cells. The cell wall gets thickened and
functions as cysts. No motile swarmers were observed to be produced
either from these cysts or from the cells of the prostrate system as re-
ported earlier (SINGH, 1947). Instead, these cysts in the prostrate system

-7 —
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Fig. 4. Annual growth phases of Fritschiella tuberosa
IYENGAR at Allahabad.

directly germinate into new erect filaments. However, a certain degree
of dormancy in the cysts was observed. While germination could be

initiated in few cysts, majority of the cysts remained in perennating con-
Similar differential germination of cysts was observed in nature
also. Thus, the alga persists throughout the year reproducing either by
asexual zoospores or by thick walled cysts. A detailed paper on the
ecology and life-history of this alga will be published elsewhere.

dition.

Summary

Fritschiella tuberosa IYENGAR, a member of the Chaetophorales exhibits most
of the potentialities for the early land plant. In the present investigation careful
attention was given to the life-history of this alga both under artificial and natural
conditions. It was observed that the reproduction of the alga was either by asexual
zoospores or by thick walled cysts. The presence of an eye spot in the zoospores
and the formation of biflagellate gametes could not be confirmed. Zoospores, on the
other hand, were found to possess a pair of contractile vacuoles in their anterior

end.
— 8 —
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7 —7 RFMIT B F 5 RNA 0 457"
hoR EOFM
S. NAKAZAWA : Distribution of RNA in Fucus eggs*

Fucus DY BEHEZRB L Z 60 ODKE T, 0bZo—lIcEREDOR
DHLBBCLYD, TTIRFEBRBTES, 0L EITRBERICEEZHET 2
MHEE, DHAACORBICET > TEHT BICERNITN T EMMEIIC
bEZONBL, IMOBEYOERAD»S DEZHICEBEING, EAR
Coccophora TIZIRBERMNIZ L E>THOFLNEL I TRBEKRHE &
BRELELDEZEBRBLOBEIFTLE D LBAFL LISV FH (NAKA-
ZAWA, 1960), Acetabularia |3 HAMMERLING (1934) o &F #ifgHF7EIC k>
T, ¥+ v IHROBEHERSTHORMLPOHRB L CREE THH L TES
Y, 2 Tx+ vy THERICIF LS TEMBRESIN, ObIC WERZ (1959,
1960) IZ X > T DBIEHHRDOEMD RNA &2 LORAEKRTH B &
VIEEINBERE TH D, T Fucus DHJ§% RNase 0.1% % & 1r¥#EK

* RHABKENTRERICX 3

R EHEREYREHE
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B &, BELDDH 2 UREOMBERERICROVILTAZA U TIFNEIR
TBHHEFE (hiR, 1962) b Fucus JPTRBA(LE T TICBREZHT 5 RNA
EOBRERRT 3, SEZF1962FEB LV 1964 4FE D 5~6 BIChIFT2E
Chtc D EWMOILRIEBETIEICHEL, DEORZETHEONTTEL
LEBROTHET B,

7tk Fucus evanescens DY) 2 74 7 WAHEYD, Tz A KT
L BEY, BEEHICOVTVAEEL T FAZDMEELTHS R Y ILIC A8
wAKEIICAN, VT2 I VDo BECESAEINIIFEERY TED
Z40mm FEX 15mm O b Y MIC AN A@HEKICE L, KB SH
KT, BRLave 72 7 VvRICEIIBLBHBSE L BEL, SHIZ T TRA
LEZELTHOEKPICEARINE LS, Xy FTiHo i T TS
BLTWEBIEENSE, CTTRFYVIMOERLTLAIEPATEE T
DUWUICHEIC X > TRECEEL, RBERBILEE, 2oL xicik
FTIO—PICKEMBEL, ZNBHELTRBENL S, CORBDET S
BIEHEICBOT, AR MYVMICEZE LT LKAV TEEL,
TA—e v Y —XEBLTKEEL, Ea=v.xFVIY) viEThaL,
B3MT 27— TLAEBBL, 80% Ta — IR ok 2 TEMER
Tl £, BRUULAn/ THEE, KL% Y vEBHRTpH 7.7
IZ L 0.2% @ RNase % &1 /K 8%, ¥ LU pH % FH L7241 0.29% RNase 7K
BIRT62°C TIMMMIEL, EDHMLTKEL, E&xLBRUFETLEE
TRBI, TOMEDEOEEMNEDS MICIT- T,

1) RIBEESEOHTHOPTR o=y - AFVSY) VETHES

Fig. 1. Schematic illustration of RNA staining (dotted)
in Fucus evanescens eggs when the rhizoid pole is
bulging out. RNA is streaming from around the
nucleus towards the bulging region.
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{, MRREZZR—BIOGREDBENTES, LrLARERICHHES
LEIYEBSBLTNBCER L LLTH B, LichoT, TOHFELEEE
AHTFOMICHA NIZEHNT 20 ST LHAEHTIEEL, RNase &L
BLUABMTREOBOREARIEBRON S, MREICDOTEE L dIRJ
bPFT5M, TN PHT7.7D RNase I Td, EEKICEDLLIZENTD
BRLTHoc, COBRZ, SISO ONALHREORBLUFTOES
S08fd DNA Tl RNA oftfaTh- 7 T EA2RT XD Th 3,

2) RBEESIL > TREDX 57 RNA etadsikd T h H»
DIRBERANC > TRRMICHENL T H D IENRLENE (M]), #HE
L7 JB# 400 Eic D TR chdsd Edot, Lad, RIEZEEL
TN ZEECKIITIR, ThZhoFERICHEL T2 3 Lo RNA ofih
BHOLNT, 2HOERELEL T AI0IE 16 BEZEIH, T0LBICHKR
B&hAs LNk, TDHEE, TORNAOFENRIRI LT 20, THHFY
FEEFREDBBATVDS, —F, ¥&DHHET RNase ML L7 JITERED
AMBELLETD, MEREORBRBISEhol, Lichio THED S IRBRE
ADHIFROFENRAONEZY, Yo=v . xFusY vKRY v BEH
7T pH 5.4 ITHH LTI,

PEOEE»S, RIBEEOET ZLURICE—BHIZGHLTWVIBZH
- KRR ®D RNA 28, EEDETZEEHIC, BHEOHFAFDNT—HRE
THEL, RIBOMEAERICBREZET L AHZ 5, TN Acetabularia ®
* vy THEDOEA (WERZ 1960) L 5RTAHTH, BRPEFEINB &
THb, THRBAFENTOL RNADIBTAFNSY) v THEIGTIE
EMbHBCEid, RNABHLBELFL =V « AFUTY VTR G
T23DTREL, 3 RNA I DNA B UL FL gz rHEErboC &
ZRLTW3S, LISON(1960) ic kB L=« A FNVJY VICKBTI%E
DOLEHFFIEESFD DNA LESFFORNA LDOEAEDEICLD, £C
TEILNBTER, WhWBAvEYY+—RNAZDNA A4 HELT
2L b ESFDORNA G, 2115 DNA S HEPORBRIEZERT DO TR
2TV, NI ETHB, 72 RNA BRBERICHEEEHET 201
HbBEAACDPATDZ VI ARICEH T I 5ICHENNEN, £T5E
RNase 24 OREBEATRBERNBIZAONETHSIH, EBICE D
WA EBIE Coccophora THILDNTNE (EBRRER), T/ g v,/ &RKRIC
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Hlco> TRIBBTIER T 2 BEFROREMIT SH/SS ~7 VY2 THRESIOLTH
3THAIDHE, TNEFLLTPELIRBERICEENBBCETHAD, E
XA ML Z ) —IT &> THRIBIEAE D & = 72 Hld3 Coccophora I D
WTh B (EERRE) D, Fucus TRRILHEINTHII,

ERCHBNEVILE O RBERRFOF 2ICR#H VL LET, Tk
JERDFEHETREBHRL LT LROREREICE 2 BHEFICTOELEAL L
wET,

Summary

Fucus evanescens eggs were fixed with Carnoy’s fluid, and were stained by use
of pyronine-methyl green solution. As a result, the coloration appeared blue in
nucleus, and red in cytoplasm. But, in cytoplasm, some blue particles were also
observed. The cytoplasmic staining occurred uniformly before bulging of the rhi-
zoidal pole. But, after the bulging, the cytoplasmic staining took place selectively
towards the rhizoidal pole from around the nucleus. If the egg was treated with
0.2 per cent RNase solution at 60°C for three hours and then stained, the peculiar
cytoplasmic coloration does not take place. From these facts, it seems that polar
accumulation of RNA released from the nucleus takes part in the rhizoid elonga-
tion.

X ik
HAMMERLING, J. (1934): Uber formbildende Substanzen bei Acetabularia mediter-
ranea, ihre rdumliche und zeitliche Verteilung und ihre Herkunft. Arch. Entwi-
cklungsmech. 131, 1-81. LIsON, L. (1960): Histochimie et Cytochimie Animales.
3¢ ed. Gauthier-Villars (Paris) (4RIEiR-HK#). $RESF (1962): 7 — 7 PR
B 10, 60-64. NAKAZAWA, S. (1960): Developmental mechanics of fucaceous
algae XV. Bot. Mag. Tokyo 73, 447-452. WERZ, G. (1959): Uber polare Plasmaun-
terschiede bei Acetabularia Planta 53, 502-521. (1960): Anreicherung von
Ribonucleinséure in der Wuchszone von Acetabularia mediterranea. Ibid. 55, 22-37.
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K. OKAMOTO: List of Marine Algae Collected
by M. HigasHI [II]

Fucaceae O Z/-H
Fucus evanescens J. AGARDH ENXv¥ EHB (FB) %k (EX)
Pelvetia wrightii (HARVEY) YENDO T/ 424 @piigl (o) B - %1
(BETH)
f. japonica FIFR B (Ai5l) KTE (S
Sargassaceae 1ZA D5 F}
Cystoseira prolifera J. AGARDH /<R EY (5iif)
Turbinaria ornata J. AGARDH 5 v )RE 4 (itk)
A Cystophyllum caespitosum YENDO HATESH ik (1LIE)
C. crassipes J. AGARDH X7 MESH i - B (Juigd)
C. sisymbrioides J. AGARDH & a RES M4l (@) i (1) KIS (5a)
C.turneri YENDO ETES +HEBY IR (M) KME (B
Hijikia fusiforme (HARVEY) OKAMURA k% ZRFE (BF)/INBR(EB) NS -
LM (T3 &4 (BRES) K (L’
Sargassum confusum AGARDH 7YX ESH MEES (LigH)
f. valida YENDO /N (f3)
S. cristaefolium AGARDH pHHESH Il (FE)
S. enerve C. AGARDH [=S. fulvellum AGARDH] kv & D35 NG (TZ)Z L (W
%)) .
S. filicinum HARVEY L &E4 il (T)
S. giganteifolium YAMADA ##*/X/a¥UEH Do (W)
S. hemiphyllum C. AGARDH AV EH NG (TE)ILOB (#Z))
S. horneri (TURNER) C. AGARDH 7HES Sl (F5) &R - Sk (M
J11) B8 (1 3¢)
f. furcatodentatum O. KUNTZE 4HY¥LESH KOE (5

* REUKEREREHCHBT 3, EXNFEUREERPcREI L
— 13 —
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S. kashiwajimanum YENDO bHES  fHil (F)

S. kjellmanianum YENDO NNFES L (FEE)

S. micracanthum (KUTZING) YENDO bYESH #HILEES (TH)

S. nigrifolium YENDO +SH4E /Ng(F%)

S. nipponicum YENDO 42+ EH  #HIl (FE) ALE (KR

S. patens C. AGARDH YYTHEH & - HUES(TE

S. piluliferum C. AGARDH < X495 #HU&E S (FIE) ik (@)

S. ringgoldianum HARVEY FFNEH HUES (T TIoB (F)

S. sagamianum YENDO ZTESH N - HEEK(ED)

S. serratifolium C. AGARDH Ja%VUE4 fUES (T BLBZHR (E6)
N (8 9F)

S. thunbergii (MERTENS) O. KUNTZE f. typicum YENDO [=S. thunbergii
(MERTENS) O. KUNTZE] 93 b5 /4 =W (o) s (F5) /MR (855

S. tortile C. AGARDH 3L E4Y #HUES (TE)

S. turneri YENDO kT EH (F/VV) BE(EH

S. yendoi OKAMURA et YAMADA TV F9ES #ILES (T

Coccophora langsdorfii (TURNER) GREVILLE X ¥E4H ik (1)

PHODOPHYTA I & i

Bangiaceae 5 L DO F
Bangia fusco-purpurea (DILLWYN) LYNGBYE ®o4 /U Rt () S (R H)
Porphyra dentata KJELLMAN #=7</U ALE (ERN)
P.onoi UEDA ## /Y NEES (LiEH)
P. pseudolinearis UEDA 9y FjL4 YU ik (LK) MEE B (JLiEw)
P. suborbiculata KJELLMAN ZLx72 /Y BEA (S8 HE (T
P. tasa (YENDO) UEDA &4 ER (T8)
P. tenera KJELLMAN 72 /U (FPH o4/ Y) K% (EH)
P. umbilicalis (LINNE) J. AGARDH FiwsnJ/U NaR(ES) CEYE (W=
)

Helminthocladiaceae ~ic$ 3 < #

Trichogloea lubrica (HARVEY) J. AGARDH [=T. requienii (MJONTAGNE) K{IT-
< Wt A
ZING] FHARIEXY HBUAE ERS)

— 14 —
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Nemalion vermiculare SURINGAR 93 9Av i - AR (i) =E (8H)
K (L7E) BRE (Be)

N. pulvinatum GRUNOW HEHVS /Y Kat (T

Helminthocladia australis HARVEY ~—EX4 Kt (T

H. yendoana NARITA HRYNR=EXY BHif (FiR)

Dermonema gracile MARTENS [=D. frappieri (MONTAGNE et MILLARD)
BOERGESEN] h¥=vy /L& (Hx)

Liagora ceranoides LAMOUROUX f. leprosa (J. AGARDH) YAMADA 7# 34
NG EUMB (FHE)
f. pulverulenta (C. AGARDH) YAMADA 2a4n\¥ fLME (F)

L. cheyneana HARVEY 4 a3 FHEHAH (BEREB)

L. japonica YAMADA 3L aFNY &R (=ZH)

L. segawai YAMADA Iy ad+n¥y EEHAH (BERE)

Chaetangiaceae 735 535

Scinaia cottonii SETCHELL k£ S574 /YU LS - L& (T)

S. japonica SETCHELL 74 /U §& (#%)

Gloiophloea okamurai SETCHELL =&7# /YU #iF (FLE)

Actinotrichia fragilis (FORSSKAL) BOERGESEN VFHS 3 LM (F&) K
B (ZB)AB (564 LB =H% (kW)

Galazxaura arborea KJELLMAN RYNSHSHS BLB=ZH%E(EE)

G. abtusata (SOLANDER) LAMOUROUX 74 RHSHS /e (F)

G. clavigera KJELLMAN 7YNRHSHS SRULH (BRB)

G. elongata J. AGARDH F+HHSHS KB (K

G. falcata KJELLMAN ESHSHS (HIHSERE) LRrRHEHHE/I)ARE
(%)

G. fasciculata KJELLMAN pPRD BHSHS (MEF)

G. fastigiata DECAISNE #1545 #ILME (FIE) i (5)

G. fruticulosa KJELLMAN [=G. subfruticulosa CHOU] E4H5HS> HRHUFE
H(ERB)

G. kjellmanii WEBER VAN BOSSE #4AN¥#5H5 HRWH (BRB)

G. papillata KJELLMAN XESHSHS #HB (B BLB=HE (RH)

G. subverticillata KJELLMAN Y2HSHS RBILBSHE (RWE)



54 ® OB B12% 525 MWWM3VELA

G. veprecula KJELLMAN 9 XHSHS il (T
Bonnemaisoniaceae &3 d HF

Ptilonia okadai YAMADA E l:l/\197'f 5% pE(TE)

Delisea pulchra MONTAGNE [=D. fimbriata (LAMOUROUX) MONTAGNE] 4<%
A195% Kat - Wi (FH) KRB (5%)

Asparagopsis sanfordiana HARVEY [=A. taxiformis (DELILE) COLLINS et
HERVEY] H#4 /U EREAH(BREB) XEE (B (HR)

Gelidiaceae TA ¢ XF}

Gelidium amansii LAMOUROUX F Y44 (IY - A0H) NE(FE RS (=
B) KRB (B) /AL (KR BB ZHZE (RYE) RIRBIER (LfgE) KOE (58)

G. crinale (TURNER) LAMOUROUX A by 44 NEIER (BB) il (FH) 5
(BRAB)

G. divaricatum MARTENS EXFVH4 Mg - HILIES (T £52 (F9)

G. japonicum OKAMURA F=44 B (KRR K (FE) RS (ZE) £ (56&) A
3 (RE) ‘

G. linoides KUTZING 44 HiR (M)

G. pacificum OKAMURA  FF 74 (CHBME - /NG (F3) LB ()

G. pusillum (STACKHOUSE) LE JOLIS NAFv&4 g (F2E)
v. conchicola PICC. et GRUNOW  f |l (F-2£)

G. subcostatum OKAMURA ES4Y Tog (M) A\LE (ER)

G. subfastigiatum OKAMURA +V7 454 MNEEES (uiEd)

G. tenue OKAMURA 2ES &8 - LoB (WZ)l)

Pterocladia densa OKAMURA  h& #4859 A8 (BHR)

P. nana OKAMURA  F v A 185 ¥ (FEER)

P. tenuis OKAMRA /344 /NG (T3) R (1) S (004) 111 B =364 ()
Fin (FR) RDE (HH)

Yatabella hirsuta OKAMURA $& &4 1% (2if)

Acanthopeltis japonica OKAMURA 244U (bUPY) K- 55 (F%) "%
(i)

Dumontiaceae D w 5 H A Z 5 F}

Dumontia simplex COTTON ASU 29EY AL (Ll NI (E5)
Dudresnaya japonica OKAMURA ERO9E Wik (FL) BS (=E)
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Hyalosiphonia caespitosa OKAMURA 4V LAE KE LB (Bi8)

Pikea californica HARVEY 3IFHIvVY NGREB)

Farlowia irregularis YAMADA =t hL 44 EES(TB)

Constantinea rosa-marina (GMELIN) POSTELS et RUPRECHT ##w/t5 &S
(Hedg#) ik (HX)

Dilsea edulis STACKHOUSE [=Neodilsea yendoana TOKIDA] 7Hi8 INGiE&
(BB) =E (B¥H) AR BMEE (igd)

Rhizophyllidaceae 7I& D273 H

Chondrococcus hornemannii (MERTENS) SCHMITZ &Y ISF+ 3 JNF NE(F
) HRB (B LB RR) =85 (RF) (BizR)

C. japonicus (HARVEY) OKAMURA #X J/nF ¥l (F28) LB ¥ I (Fz=))

Rhodopeltis liagoroides YAMADA a+N¥EF+ FRHLHEERB)

Squamariaceae W hH D HHE
Peyssonnelia caulifera OKAMURA T VY$49 /49 £EE(ZH)

Grateloupiaceae I ToD Y F

Halymenia acuminata (HOLMES) J. AGARDH H#FLhF /U && (Fiz)

H. agardhii DE TONL X544 il (T)

H. dilatata ZANARDINI 74U &Y KB ()

H. rotunda OKAMURA = JLIXTYH To& (FZ)l)

Grateloupia carnosa YAMADA et SEGAWA =45 LHF ToOB (WS FE (B
mﬁ) 3 bW Leb

G. divaricata OKAMURA #H% /Y N (@H) i (L) BH=1 - RESME
& (dedgal)

G. elliptica HOLMES &>/ (R&R) NEEES) HUMNES (FE) RS (88

G. filicina (WULFEN) J. AGARDH LHF /Y L& (T Kl (58) g (1
) B ()
v. porracea (MERTENS) HOWE ®vynahs &I (HR)

G gelatinosa GRUNOW &5 (=8)

G.imbricata HOLMES #45/U NER(ES)LI0B (Fz)

G. livida (HARVEY) YAMADA £S5 AH5 Il (Si%) S4B (sl /A8 (1
=) B (EH)

G. okamurai YAMADA %39 /EE KB (TE) IOB (Fz=))BE (EH)
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G. prologata J. AGARDH /N (F25) %181 (5 8)

G. ramosissima OKAMURA R LD 2K - %5 (265

Cyrtymenia sparsa OKAMURA EFU XY NBiE(EBEB)

Prionitis patens OKAMURA ES% b% /N (F2E) B (si123)11)

Polyopes polyideoides OKAMURA w4 K'Y RE(=ZE)

Carpopeltis affinis (HARVEY) OKAMURA 7Y JY & (H%) 7&5\3 (BR) B (B
)

C. angusta (HARVEY) OKAMURA %> h% ki (F8) A8 (HR) RS (SB) &
B (B3)

C. articulata OKAMURA 7%V b G (2=

C. cornea (OKAMURA) OKAMURA ¥ J AHF Fil (FE)

C. crispata OKAMURA bHheY g (FE)

C. divaricata OKAMURA E bYTY INE (T-EE) £ (i)

C.elata OKAMURA F#HFY b% NE(TH)

C. flabellata (HOLMES) OKAMURA A% /U U E (L) i ()

C. formosana OKAMURA  (33f)

C. rigida (HARVEY) SCHMITZ F ¢+ b+ it (H)

Cryptonemia schmitziana OKAMURA F#/x£> b: LEY & (HE/)

Gloiosiphoniaceae V& 5D D F
Gloiosiphonia capillaris (HUDSON) CARMICHAEL 4 b7 /U KEERA S (FhiZ=/l))
Endocladiaceae 3 @ b F
Gloiopeltis complanata (HARVEY) YAMADA Nn+7 Y NEER(ES) X (T
) MEE S (R4)
G. furcata POSTELS et RUPRECHT 7407 /Y &K\ LS (F) iz
(B5H) M (S6) & - MEEB (Rig) KUE (#)
G. tenax (TURNER) J. AGARDH =7/VU KB (ERN RS (CEEANLEER
B)IMEE B (RY) 5 ()
Tichocarpaceae »iLx & XF
Tichocarpus crinitus (GMELIN) RUPRECHT AL 4% SEi=1 (JeiEd) giE
(#EX)
Callymeniaceae I DY F
Callophyllis adhaerens YAMADA &0 M4 HERE ALB (BN

— 18 —
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C. adnata OKAMURA x¥'oJ M HE RS BAE (Mz)l)

C. crispata OKAMURA -, EA/NJ Y HERF: T (#%)

C. japonica OKAMURA kV/%/ MY HERF: i (T3E) & - LB IR (FZ)
HE (Fi)

C. laciniata (HUDSON) KUTZING  #3% (Jt#5:8)

C. palmata YAMADA ¥Y5H& MY HEFF F|A (Rzl)

C. rhynchocarpa RUPRECHT EXPHHERF: HE(TE)

Erythophyllum gmelini (GRUNOW) YENDO [=Cirrulicarpus gmelini (GRUNOW)
TOKIDA et MASAKI] v b#h M5 (i)

Callymenia perforata J. AGARDH Y H¥ 73 HEAHAHBRE)

C. sessilis OKAMURA I F+ 2 HUX=7 KB (HEH)

Calosiphoniaceae ¥ Y ¢ X7}
Bertholdia japonica (OKAMURA) SEGAWA k9 /4 HIUES (FH) RS (=E)

Nemastomaceae U »iF DL & F
Schizymenia dubyi (CHAUVIN) J. AGARDH ~R=XFI /i (FI)

Solieriaceae & O A F}
Solieria robusta (GREVILLE) KYLIN 3 UY gUdE - &S (F&) KIE
(sAs¥)

S. mollis (HARVEY) KYLIN RyiIVUY HE(ER)

Eucheuma gelatinae (ESP.) J. AGARDH $14% x>+ U4 4 (FizR)

E. serra J. AGARDH by UV A M (HiE) /LB R

Meristotheca coacta OKAMURA 4 bHH KB (Hi)
M. papulosa (MONTAGNE) J. AGARDH bHH/U 75 - SIS - LMD

(FF25) A (Fhze)ll) ME () KB (RR)
Turnerella mertensiana (POSTELS et RUPRECHT) SCHMITZ xTvUF+ Xy WE

(dtiHE)
Plocamiaceae W » v #}

Plocamium telfairiae HARVEY ahYU R - /E - N6 (TH) RE (EE) KB
(H%) BED (BH)

P. oviforme OKAMURA E Xahl Fg(T)

P. leptophyllum KOTZING v. flexuosum J. AGARDH kv ahYU HREEB(RH)
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Hypneaceae WiES D0 F
Hypnea cervicornis J. AGARDH $XJ 485 g (TE) £H (Hk)
H. charoides LAMOUROUX A/%5 /U R (F)
H. flagelliformis GREVILLE R A185 /U  FHif (HH)
H. japonica TANAKA HEANRS5 /U LEyE @S FE (56 ALE (ER)
H. saidana HOLMES H 44485 #UES (TE)
H. variabilis OKAMURA &F (85 NEE(EB)EIES (T

Sphaerococcaceae & U EF
Phacelocarpus japonicus OKAMURA $o /A4 K (F)
Caulacanthus okamurai YAMADA AV&2YY NaR(EB)EH (HiE) 2
(JeaE)
Sarcodiaceae HDOITDH F
Sarcodia ceylanica HARVEY 7wV #ILES (FX)ES (Z8)
Trematocarpus pygmaeus YENDO I F7H44 g (Fuz)

mER A

FEE=ER - BAR= - =M 3 KEEYP (KEFLER 10 %)
A4 17+640F 2500

IR b s @ ) B8 Rl =EHIRC X 5, AELRABDOBIKESLLEES
L LTEEM»LRT I, RBELSRIL £ECT b TKESDESRD Lol
Mo X BT BT BE TH %2 BITUKER 30 Ex B LEORIAKEMECE LTIk
SEOF LVHE, REEND Y L0 ABNFEEEB B LW O KL BT 50
B, ZHAKOHKE L LTHERCKEELEF 05 LTRTEABEESLDT, K
BOMBWIKECEGRD 2 EXERCELYETHIECL - THRCEE LD = Lo
K5, AEHN EROMEBELOIFIZFCH LIMTCEETHAI R TV 5203 B DEH
23319 b 640, BILMEHM LTV B LR o THLRGENBEINDLTHA S 2, &4 L
ABONEXIBIR & HEHFH L ESRBANT5 2 LT LEW,

ETIBRTREABE’ R, 78, FREEEROIBCHTHLATVBRERL, &
BORWTRERRB LICAR Lo h, BEIRLBH, 58 ROBH, &Hh02H
FTHFOIR T 5B, £ LTIHROBHRITAZOEBBOBINCIEYL L, M, A, %
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JH, ¥, £F LHHEER, HMO6BFh TV BETIRRAKTH HH, TORELE
SEEERY, FAREEONMRERY ML, M T 1 BREDOLKTOEMBOMEIL
IBERD 9 BT L ATV TR 4T BN CBR S h Tk b, I SRRSO £
S RARCLELREOFATE NI bR TV B0 0bh b THH 5, RIZATOHERE
BOSTEDEINCTRIBIED, $806RNIFES “HV SExKoREDFELER
CEDESHC L » THFT XN ERYBRL, BROb0Liz&{EBY—FH LS
BRCL > T3, BREBECARORLERE THMICHBOZRDOHTHI 260 HiZEH -
T 1) [BRROER 2) #ik 3) 7o ¥ v BROZTORE 4) X 5) AREE 6) HEA
Hofho 6 Iy F Rk A DI BT AEENL X T <=, 2uEH, 779, &y
JY, V=2, TIA, AFAE, FUIUVE AT/, 0VE, avIE T</)Y
B, 74/ ) BAEZELCOWTHE LT OEMYOEEI LR, £iELELL 5T,
B, W, SERARECAEST, WHESKEIETOEXRL TS, flxi¥/ Y
CZERTRETTOAHL DD L 6%, oS, R, EMROCEFE, 7/
OREFCH O TIEOREE, DR A OO LV ERERAELRTV 5, FiEAT
iS04 E, EHOBENLRBEORELLXOHE, Bill, ALK, BERVUER,
R, B, MIOLTF TR, BuvskAh, S, REGEOREFTE TR
OECEEEOREM, 480 2 1 vOH, BICERVRCHAT BRI LL, REIC
BEEHRZI -7 0 L FICOWTEDORERTRE, t¥R5 & BRFCOVTFHF LVl
"Hb,

L EABORBECHTEO—ia bt B B ALK EMEDTET 2458
DELDHBAELE LR LEREREHTRELOT, ABOFIBZL » THESH
3O BT KERUIERCHEFREFETAAECIEES DO TRV THAH I,

(1L H % 5)
2 & ® B
£ A B W
(BM3VE451HLVEM39E8 AL AZT)

F A & (108)

W 5=

BB — F

B X W

g m E#&

SR Bt e A A T

KA — B e o
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