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EHEZ* RFEESR* HLoEE*Y: ARBEFFFHF00
REEHIL I LB LEERBIZONT
(EmOREBEALIYLEFOWE 1)

Masahiko MIYATA*, Megumi OKAZAKI* and Kurazo FURUYA*: Site
and nature of calcium carbonate deposits in a calcareous brown
alga Padina japonica (Studies on the calcium carbonate

deposition of algae-I).

FRIRBL X, HhicERo CaCO; 2UETIHOBHTH Y, FRHEARFNICIE,
B, HAEEE, IN BE &% HEEL LoMpPIcE AL T b i
ThBRREIZEbNS CaCOs ofEREIIY, FRARMBIVT 7 VARED 2B
bh, Brk Vv TFhhr—FoREoZcBOATR Y, MHOEERE b OBEIW
ERBERRVY, ZRALRRENEDL ) LT CCO; 2EFTZ00, $oh
OEHERFESH T 32, Wb BERAAERARRI T 208RRTH 5. FE
bit, BIRILREED LTSI, S5icid, HEOVWHE ZEMIZET 0P E >
THBSEMEREIEEH V2 B2 500 LEL 3, 0L SRBA» D, B,
Borowitzka & (1974)® i3, HRED CaOC, LHFMAL & EMEICL T, AKFEE 3>
DEZ HET 5T L e RBT. TOWER, TRCOARRKEICKEL rmRIE#EEE
23500, BB T, Bor0RKIBBRFETsZ LETRL I

EELZ, BREROK2%NE CCO; 2R3V IYFIBAXTVFY Padina
japonica » CaCO, WEMM & EEMETFEMGEX AT, E20R/SHEFER
EFEMETETRERNIZ L VRFL O TEOREERET 5.

HHEFE

#* %+ % F 7 Padina japonica OKAMURA %, 19754, R EE, L+ BIc TREL
Too BRAEBEB OBRMKERBKCTHEI AR BEL b0 2BERABL LI A2 TV
FUI, BRILASZEL L, AR 3 LE(ERE) &, HBARRLO T (Fim)
ORUHBH Y, E5IEDEET SO THER age OFCFITHMEHVETRD 3,
ZZCEEOLT (FY) WECKIMEERz v TEzoREEHEL 7= (Fig. 1),

* WHEEAPEWEHRE (184 FRE IS HFH R 4-1-1)
Department of Biology, Tokyo Gakugei University, Koganei, Tokyo, 184 Japar.

Bull. Jap. Soc. Phycol. 25: 1-6. 1977.
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Figs. 1—6. Padina iaponica

1. Upper surface view of the thallus. On both surfaces many calcareous bounds are ob-
served (not shown in figure). The heavy depocsition of the CaCOg is evident by its whitish
color of the upper surface. 2. Longtudinal section of the thallus, showing the two layers
in close contact. c: deposits of CaCO3, h: hair, s: sporangium. 3. Lower surface view of
the basal part. Outside surfaces of the individual cells are covered with massive deposits
of CaCOg (%x300). 4. Upper surface view of the basal part. Outside surfaces are covered
with many needle-like crystals (%2,200). 5. Needle-shaped crystals on the upper surface of
the marginal part (x17,000). 6. Lod-shaped crystals on the lower surface of the marginal
part (x%10,000).
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Figs. 7—12.
7, 8. Lod-shaped crystals on the upper (7) and lower (8) surfaces of the basal part

(x10,000) 9, 10. Crystals of indeterminate structure (9: crystals on the lower surface of

the marginal part, %4,500. 10: crystals on the lower surface of the basal part, %2,200). 11.
Transmission electron micrograph of the needle- and lod-shaped crystals on the upper surface
of the marginal part (x20,000). 12. An electron diffraction pattern obtained from one
crystal (arrow) shown in I1. These crystals were identified to be aragonite single crystal.
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BRIZERS, BEMIFEN R LETHEEL 72, B BNETEME TRAED
BFREFEITOd 0PN, BREREZZOEFHA vV a2 it F—F 4 FTHY
i3 7. & 1R Y BWSEIC L 2 BAAREEOBRIC, REEROBRNMIFE S
WENTATER, A2y 7B 2EEEL, TAa—AY ) —IXTHKLZOL, &
Bzt~ TR AL, ZhE DE-HENECTRE VAP v T —CHEL
Tzo HERAL EER S L CEENET BMs:, HAETM JSM-50A, JEM-7 Tp
B,

& #

FEFUF U A SR T TORBEO—IE s EMSTHEL LD
2 Fig. 2 ©5 %, 8Kz, wThoBsdb 2 BOMIEEL bR - T 5, EEHER
HOET (Y MECEIEEER0 4Btz TEARETEMSICREL 2L
5, MR AR BALT 38R B v idiERERHNBE S hi: (Figs. 3, 4), Th
SOWM TR SN BEHRIERIL, M 024m, BE Sum iETEb0bHY (Fig.
5), Frzzh&izhlic, m 03 pm, X 3 pm BECERER L LB bhi(Figs.
6,7, 8), &biz, ZhbnshR, BRERSEEL TERRILLEBEDhZTER
ORERBELIFUVITEEL 28, ZhixET (HY) MEOKIC age DA MERIC
B TEZEIZRbNz (Figs. 9, 10),

Fig. 11 1%, $FRBIVERERBZRET 02, Thb i BRMNETHEMSET
BRLILOTH 5, TOREEELIENEN Fig. 12 Th 5, TOEHHEM L, &
R, BREZER L L7 S VAER CCOy mERERTH ST LAWHAL 7=

% g2

BEOENTRYIVFIBOLDO—FOBOAFRIENAONBZ LBALH
Twv %, Borowitzka (1974) 5243, HRBOFKILEALE KD 3 >DEIZFEHL T
B0 TORBED LT, EELMNZhEERMIzERDLL THEOMN Fig. 13 TH 3,
Thbt, (1) AE: FRIERBMNCHEEANTH 5HTH 5, ZhxHEHEEETO
AR, Thbbaya ) ABRIROABLOT, 2FIAIETHEREN =y 2
Y ARHBEREICRLHERS Lo iBRE L 5, AR HRATEITH 5, (2)BRE:
HREEEZ O L ONRFARILT 3R TH D, LBOTRTOY TEROBCROOLID D
DT, BRI FEEN TS5, (3) CHB: WkicHEET SHIRRE, 5\ I3HE
BREABY SUHRERICAKIEAREIHMTH B, Thik, BEEOVIVFIE, &
BEOVRTF VIR, MBEEOVIVSVAVAREDBIRETROADS. Thbit,
FRTEHRO 7TV RN CaCO; 2LET 2DOHKHTH 20
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Type A TypeB
7 éééﬁggg
Chrysophyta Rhodophyta Phaeophyta (Padina)
(Coccolithophoridaceae) (Coralllnaceae) Chlorophyt a (Halimeda)
Rhodophyta (Liagora)
Calcite Calcite Aragonite

Fig. 13. Types of calcification process arranged according to the site of initial formation of
CaCOs deposits. This figure was made mainly from the description of Borowitzka et al.
(1974).

DEDXIRBEANLRZE, EEOHESEAFTUVFUTHELERE, S0 B) D
BNZRL, ARILBABIVOESER L LHEE0MA L I —HKL . LrL, £ERE
FHEMBEIZ L 2REAER T TRARERPORRILZMBIENTERVLEBLAED
THRAZELIT. BEOFEEY, TOoAERHPTH B,

XD S DERDAREBIZET 2 RTEEANT 2L R0 2 20 EHNHIF 5N B,
2D 124k, XEEFD pH o ERICHKSK COZF o#miABRILEZEETSLDOT
HOY, o 1ok, CF OREBRXEIC X 3 IRERIES, LEREMTHIEEYOR
RIE~DBEELEERT2LDOTH 24D, EHELIX, AX¥TUFIDLSICHEAE KT,
TR bbWEAKEESEET WA TARRKESES DI, ATEORG CHENEEICS
AR DTRACNEELZ TV B, ZZTIIRERD 122, FFFUFTOEEIC
PH A —5—DB—3 7 2BEE YT TRERM (20klux RRBHTF) LEFTIZEVT
#fkkimo pH OFLEMBLIZE IS, XARBRIZ, TAH VE~N, E7-HET
BRI~ OB PH OF{EHRED Shiz. ARRL X Siz, BWED age DAL
HMMIHETIE, LU= AERL 2RENERL, TORBREMLTTE-LED
NBREMOBMBER OIS, ThEREFIZEITS pH OBER~DOETLEFS1HD
BRRDH2DOTRELVRLEESRD, LIAT, COXIaBEAEKRETO PH 0k
8, THI, FRKBIZLURE- TV 3LBEDLRBIRLA2DLT, AEARKREKLA
VOREV S RIERE S, TOX D REIIE, BRILEEIET 305 5055
Wiy, MARVBFET IR LEIEL D 5. EED L, WHICHRELERT 5
HAHMOEEROHAR I DBY IZE > TV EDOTIRAEV M EEZRERNTTH 5,

BEKRABIZHIZY, HEHREZH DRV SR KFEREEERTOMERESE
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L, 3-EBERNETEMSEOWMBICBE 15V L BAE RSO WS, 85
BHAOHK, AFEHAREOAEHE K, BLIUEFREICHEEZ icliv B
ERFVMEFHEOHAFHIRICES BILBL ki 5,

Summary

In the present paper the surface fine structure and the nature of calcium
carbonate crystals of a calcareous brown alga Padina japonica were described.

The algal surfaces were studied with a scanning electron microscope at
the marginal and the basal parts of upper and lower sides of the thallus. The
needle- and lod-shaped crystals were predominant on the entire surface of the
thallus. The former was about 0.2 um wide and up to 5um long, and the
latter was about 0.3 ym wide and about 3 yum long. Among these crystals, the
patches of another type of crystals of indeterminate appearance were observed.
These crystals seemed to be recrystallized from resolved needle. or lod-shaped
ones.

The nature of needle- and lod-shaped crystals were identified to be ara-

gonite by selected.area electron diffraction.

3 B X &

1) Lewiy, J. C. (1962) Calcification. In Lewin, R. A. “Physiology and Biochem-
istry of Algae”. New York and London: 457-465.

2) BorowiTzka, M. A.,, A.W.D. Larkum and C. E. NockLps (1974) A scanning
electron microscope study of the structure and organization of the calcium
carbonate deposits of algae. Phycologia 13: 195-203.

3) Brinks, L. R. (1951) Physiology and biochemistry of algae. In Smith, G.
M. “Manual of Phycology”. Waltham, Mass: 263-291

4) PaascHg, E. (1964) A tracer study of the inorganic carbon uptake during
coccolith formation and photosynthesis in the coccolithophorid Coccolithus
huzleyi. Physiol. Plant. Suppl. 3: 1-82.

5) Pearse, V. B. (1972) Radioisotopic ‘study of calcification in the articulated
coralline alga Bossiella orbigniana. J]. Phycol. 8: 88-97.
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Hideo MIkAMI*: On fully mature plants of Yamadaphycus carnosus
(Rhodophyceae, Delesseriaceae) from Japan**

a /) VEREE, FONENR 27 ) Congregatccarpus pacificus (= Laingia
pacifica) L[S L PITH Y, HIRAEORETIEICHEZ KL #5403 E4
HBo LALINETIELNAKEOFERIZ, =2/~ VOZNIZHSTE-TH
, ZOFEHFTICO>CTHEEOMBIRY, REMDANR - FHHIT - BEHROCHEE
BERERON T B0 FHICEF™ a2/~ VEFF2RIML 241, T

2. Yamadaphycus carnosus

1. Female plant from Kirittapu, Hokkaido.

2. Tetrasporic plant from Kirittapu, Hokkaido.
cp...cystocarpic proliferation; tp...tetrasporic proliferation.

* LAY (062 FLERATEPRE R 242—2)
Sapporo University, Sapporo-Nishioka, 062 Japan.
MG BHERI IR (064218) 2 & A B O—I8

Bull. Jap. Soc. Phycol. 25: 7-11. 1977.
—_ T —
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A3, 19764 3 H15H, &
SEEME RO ZERE R
DEFIC>EHHICHREL

AEOFMEELFICAND I LI TETV D 5T, £25
BT ZEL OB IENICE T, TRERE O 2l AR
RIROTIRHET B LN TELDT, ZOWHID SN HE
fCL"o

DT ZOROELNIATS SR, MMM 3 {8, MalaTik 2 Mot

Figs. 3—8. Yamadaphycus carnosus
3—6. Cystocarpic proliferations.
7. Longitudinal section of a cystocarp.
8. Tetrasporic proliferation (cortical cells not shown).
ca...carposporangium; gon...gonimoblast; po...aperture of cystocarp; rc...rhizoidal
cell; ts...tetrasporangium.
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5EETANOEREDARTH /e ThdOHHS Fig. 1 [tk fko Fig. 2 1379
SRFEDORL NGO L DEFRARLIZS D ThH D, BEL = EROELI Iz fEFzZ1 5
X, HLVINEOHRMPHEML > THbNB, bbAA, FOEEBEIIFHELIZIIRY

57, BEREBLIZEVED LItnATRER TV 5. £DADITAFRIZ OV TIX
BEc=E"2 iz X D& hicE ) TH 3.

BRIV T FEOBEIIMEMAE LICIRET 245/ E Liz£+ 5, Figs. 3—6 1%
TERERONEETRT. BIb, BRIPAGIEAETECHE LS, BlXiE2—
3ET oo TET BHEIINEDT A IR Eh B, BREE 21 I/ NEDRSIT
2.5-35mm, MitEvEZ AT 1.5-1.8mm ¥ Th 3, Fig. 7 ImRERORETEE
Tte HIL 1ECREILE DL, BREFIIANCHE - TET S, T=F7 7 X bOEHIZ
13&F 0 rhizoidal cell RxHxHh 3,

MY REFEICOVT: AEOMSITEIL, MORTFHELCERICET2%NEE
AL, SERLNETRS 1.5-25mm, i 0.5-1.0mm ¥ T, ZDHAEABRIIE
[~6F) &RTH, ZOMEIFRA ERFERICE, Fig. 8 A latREAET 5
BNEOREBRERT (BL, ZOREMMIIRL Tohiav). MEORRTFEORRE,
NEDOPRIME VIRE D, RELEZOFIWICRSMERALA SN, 3 A0 T/
ST ORI LTI 4o THHERZIT R > TV 2REBD B2 BEShi

% 5

AN/ VERFEI/IN Y EERERBRYBLFART BB, £TFEREOHE
ERENDDILERD D, BIb, 2/~ U8 CRE1FCHI BN EFERBED S
hd0iExl, 2/ VEFFTRE2MINCE - THD TN EHTE HBH0L,
(KYLIN?) D\ 5 Delesseria BIE R S% b2 LNLARESRDOEEMEBMICTESD1IX
—EEZBL T, HLVNENHIAD 5—FIBOA TV 3LV 25, FZ TRORD
FLRB0IF, MEICOVT, TOMESRFEDOTESMNBERIDEI L ThH 5. Al
b, /7 ) OFEFETNANESEF OGS RICERE, BEL TETIOITHL,
2/~ 7 Y EFFTRELICRET S HHVNERICE > TET 2 /MERH 5. XL TS
SIZSEDOHEHIZESE, a/ 7 VEFFLa /) LORBICiZEOEREICE
L, BHRZEROHZZLXAM L o7 BIL, 2 /7 )V E FXOMESEFET
8 ARX W ®AVNERIZE b, FUL TNEDHRIEBEL Y ZORRBISIEE Y, KEA
BEIZ RV L 72T BRBH Ena 285 3 BEE CHSRFOMRE ©51 3.
hizla/ AN/ VEFF0ERFBET—BRLBET, 8 BERBREBAICLTr IV
BAETDN, TOENICIIERBERCELY, BEHLELOL, 2—3 ALE-STH
BFOZBHEDZ 2. —F, a/,»/ Y OFRE, TOEBROFERTII—I0BIC, £
L TI0ALIEREE 2- 3 Bt TRESITELTERT 5. BIb, EREL T2/~

-9 —
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YT bIiId R ERE (UARTHEE) THEORKELT, a/~/YEFXTR
B S RET RABOERE S > T3 LV 2 5,

ETHRYIZ, Kz /7Y %E FX1X Okamurina rigida A. ZiNova® (22 i
BPlL T3, &Z AT, Okamurina rigida |3h® Laingia pacifica YAMADA
(=Pseudophycodrys pacifica Yamada) %84l L L T Okamurina pacifica® D4 TEE
WEhin, Obiz Dr. ZINova p SEE~DOE D Iz L hi, [Okamurina pacifica &
Congregatocarpus pacificus (= Laingia pacifica) L i3ZE 2L T, BiEORLL
LTRFTEHNY VETEPLOMBRD VET. TZTRIRIOBOLFHE Oka-
murina rigida A. ZINOVA L EREL ¥, FLTED & A FAETEHEONSITEE:
boeBRTT) Ld Y, X—F, ZINova® ORI ki, Okamurina DERKIZ
BAESENRLLBD BT KYLIN? OV H Membranoptera Bl ;mT L DT 3%,
ZhizstLa s~/ Y E R BARENCR</ X 5iz Delesseria Bl £ F S %
b, H2MUFCE THPENEAREBO OB, LrL, EEBRSFEL, EHZ
k12 Okamurina rigida DFELRE R Twixv% Okamurina DR SHEETREEL
BRECERICE TV 30 o TUE2EOBEFIZ SV TS %, HELRNEASY
EibdLELOID,

Summary

For the first time, the fully mature reproductive organs in Yamadaphycus
carnosus Mikam1 were observed on the basis of specimens from Kirittapu, Hok-
kaido, on March 15, 1976. )

1) The female and asexual organs are borne in special proliferations scat-
tered over the thallus surface.

2) The cystocarpic proliferations are 2.5-3.5mm long and 1.5-1.8 mm wide.

3) The carposporangia are borne in chains.

4) The rhizoidal cells are present near the base of the gonimoblasts.

5) The tetrasporangial proliferations are spatulate, measuring 1.5-2.5mm
long and 0.5-1.0mm wide.

6) Mature tetrasporangia are divided tetrahedrally.

X [

1) =FLHMK 197) JtiEEE= /-~ YBROFA v A—20T (FR). B
19: 5-8.

2) Mikami, H. (1973) Yamadaphycus, a new genus of the Delesseriaceae
(Rhodophyta). Phycologia 12: 139-143.

— 10 —
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3) ZEHAHK (1970) =/~ YOERERU S v IS IzoT, BEH, 18: 67-
71.

4) Mixami, H. (1971) Congregatocarpus, a New Genus of the Delesseriaceae
(Rhodophyta). Bot. Mag. Tokyo 84: 243-246.

5) Gussarova, 1.S. (1975) Macrophyta zonae sublitoralis Insularum Kurile-
nsium (Iturup, Urup et Simushir). Novitates Systematicae Plantarum non
Vascularium 12: 111-118. (in Russian.)

6) ZiNova, A.D. (1972) Species familiae Delesseriaceae (Rhodophyta) in parte
Septentrionali Oceani Pacifici 2. Novitates Systematicae Plantarum non
Vascularium 9: 65-82. (in Russian.)

7) Kvuin, H. (1924) Studien iiber die Delesseriaceen. Lunds Univ. Arsskrift.
N.F. Avd. 2: 1-111.

Bohuslav Foot {§+ ¥k

Czechoslovakia 0 B. FooT - 43HK19764E10 8 7 B izl SR E L7z BEEE3 A
iZix B. ScHussNiG i DEMENSH D (FFK24% 45 129p.), HHR- TR S b S
DEME2 NERKS>THEL L IRRLVRY TF, Fort #+i3 A. PascHER DEXRT,
KEFHREROFEREIC L TXREBL 5 Z L2 PAscHER BV TH Y, AE-BL THK
BOGBEH bAER, RILUDOBRITOVTFRD RBKESFEFEEOEILL L 53 0
Y T, 19714z Fisher 2 5 R & hiz Algenkunde i3Eiz X TE/AT, HED
HREEBLOTHIEL L Do E(976E 7 B EREOEERELENF = 2 THrh
FORSFHIZE » TV REOTERAMESRR L, bHIEL V. A TFoorfl
+to#EEFBMLELET —H/%E— (= # 5L %)
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REREE": 7iJYEOHERE XII
URIFFFEYTY IS OREGEE

Nobutaka KUMAGAE*: Morphogenesis in Dictyotales XII. Vegetative
reproduction in Zonaria diesingiana J. AGARDH and Pachydictyon
coriaceun (HOLM.) OKAMURA.

T IV Y B TEROBICBESHE T 50T, BTRFEFL TERBMAIC
RB3ETTH B, LOALKRCBEBHIZSHET, EMRR L AR L2 REICE
BLTWBEREZ ALV, EHHROBEEETFRO SO LL T, Y44 ¥
Zonaria diesingiana J. AGARDH L ¥+ ¥ 54 Pachydictyon coriaceun (HoLM.)
OKAMURA REERME LI EUHLTMT 2L emY, 2ORBER L BE» SR T
POEDEFOL Ik Pl £y =4 A F IOV TRAEOKOERRMOHL VA
ERFEEZBZZLL2E LD,

HHE HE

MEHZ Wy =3 A X ¥ 557 i & HIZ19634E10 A 4 519766 4 A % TORIC
EMREBIRET LA NRTA R & TL0ELL kiz bl - TIREL 7o, BRRFMKKE 7
=) VEREIE E TEREL, NFT74vET 10m OFEL, AT oAV
G~ XYY U TREL T, EMFRAIIY VOATHIVERD, AiBHEKD TH
%LT\:O

2 g

1. U=t AXoEERE LIz 2EMIEOTR & F4,.

BRI EDOEERSICAECERL 2L 9ICLTEF TS, 2 A5 3 Bicgh %
WRERR OB L IR Y, 108046118 Eaihi) TRIL, ASKTEHKNT
Bo D%, BREIZ—RZIZIX 1 AEE TlziikT 528, 1965%EiICiz 4 AE THEBL D
Vg S hiz, LR TIXI0A1272 3 L BRE LI A O BMEFE QRSB b 3,
1171127 5 LESEFOREIFLEICAY, BN Smm [TETELDOETH D, EHE
FHiEEREOPIEIZ G 2L BB, EREO-BRLER VBT Y LFRAK

*EERLZENSSFE (822-14 RERE)IEEFRTPRE)
Takawa High School, Kawara-machi, Takawa-gun, Fukuoka-ken, 822-14 Japan.

Bull. Jap. Soc. Phycol. 24: 12-18. 1977.
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Bz H RSN HENSD 5, EIEEOWRKIZE & L TREMIESHEL THAES
DHESOL B LiilEFET 5 (Fig. A, 1), HoEmofimzssgiciuiL (Fig A,
2), RVRTHAET . TOFEIHEEATHAL HHTRSDOT, AT
WER £ xAMICE D (Fig. A, 3,4,), LML Z0%k, &R LLFICED L S
ZHET 3L 0n%w (Fig. A, ), WNERENFIEELANSZ0/NRIAFEES
ETEEREZAEL, DBRITBLERICE 5. BOOHIAH S S8, HH3E0
IR SR T Do FEfA &8 L 7o /iEAIARID % £ Th 5 0 THEMSE
BRAELAEET BTN TR TS 5,0

Fig. A, 1-6. Gemmae formed on the thallus in Zonaria diesingiana,
showing their developmental sequence.

IDX L TSN ENEE ABMICHI VL THEEEZ TR - FBREOE
H3Eix Fig. A, TRL 72X 512 /b fERIc X - THENRRR 5, Fig. A, 1-4 ok
SNTHIRE BN EERFICBL TRV L O T, UM S Wiz R ORBOMALSE:
AN RO TIARIZ 72 50 ARAROAEEIRTEMO SEASEA TRV L DIFE X, &I
Hm b SR TROMIaEZ T 5RE0RERKIZA 5, 95H BICiZER 2mm (2%
LU7ze EEMERIEREIHIL b o TRz Eh 2 FT 5, ki Fig. A,

s 15
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6 DX ICHRBEEL TR D ETHLOEAREM L REEL &, RIRIZRE
LIERET B0 BI1EoK bAT, BIREOILH oML b MiH+ 2, BOWRITIRE
BT 2T EH3E L, FHCBSIMIAD 1 o2 RRICHTY, 2 oemicFUEEREEZ o<
2T LRH B

g

Fig. B, 1-3. Gemmae produced on the rhizoid in Z. diesingiana, showing three development
stages.

2, Y= XoRIRICBIT BELEIEOFE K.

197448 3 A12H IC B THREL 7o v EERE0ER 2 W L 25, ik, £
ITHEPET B2 L RDEETHEY, iEEFRT 2 EBHABNICE 572, FHRP S
OIERATERITIZR D 2 DD FENMRE SN 1 23S L 7 (ARD S D MRS,
biehbEREEZESNLZ L0 LRICEIIEAL TS5 H5HE (Fig. B, 1)T,
fthod 1 2R DR ofifan 1 22302z L (Fig. B, 2), ThnHRL THEK
ENBHHTH %, Fig. B, 2 TixZel@mnd 1 ADFEMMAHRTH Y, Fig. B, 3 T3
BFEERELSRICELRIMBO S EASHELE N T 3T b1 5,

3, ¥ FHFSFOEMFEOWRE Z04E

SR TR SR U T REAS BT 2 7 HE LIRS kY, ZOFRIE
KifoZbic s > THE L 2 5. ERkOERE, TE, NEOHMRIZEZAZh—ET
HoH, EHEOTEMICERL Tit, ITREMICERZSENBI D, ZEOHMED
LRI VEENAEL, ORTEOLIARARFETAEMFENSESLL TL 3

PR | [
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100um, 3

Fig. C. Gemmae of Pachydictyon coriaceum.

1. Cross section of the thallus, showing the gemmae formation on its surface.

2 & 3. Germination of gemmae that were detached from the mother thallus, showing

the formation of an upright and many rhizoids. The projection grow into the thallus.
(Fig. C, 1) ABWICHID FL ShEMIEI3 AR T A RS 7 RzfAEL, 4]
i & W7oy DML S IRIRETER T 50 RIRITRRTRERITEFD L 0L, H
WARBRCELT bbb kv (Fig. D, 2, 3, 4), U CizERZ/h&L<
T2 &5 IHBOWEA TR bR AR, IARTORFOBRICR LI 3 SN
Prficin s, ZOHAEOEMNRL, XUDERERPLOEREEZITEINT, £RA
DOHEE—RRIE S5, RIRERSED L cFE0EERFREN 5, Fig. D, 2
DEFIHLKERELLBAETRT. LALARERSGEEAEZREZIZL1LEL, Z
DHERMOREMIBNERMICEDS (Fig. D, 4), KESREHEFEZ ABAIZU Y B
L7z8ab, ETFERBERAITEbIh S, RIRIMAFEICSEEL, ®RizzoElc
ERAZHET S (Fig. G, 2, 3), Fig. D, 5 T, 2 VA CEERMITE Y, &
HFOERVBTRDONTE Y, ARUOYTNHIOERAIAREFIEL T S REFTS
N3

% z

VoA F XERE ECESSER AT BT Lz o TR T TICEAY 2ALAEL T
VB, Z OEEMIERPIEAINES 5L MET B E v ) RITRES - EHY O S YA X008

— 15—
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Fig. D, 1-5. Various stages in the development of the germinating gemmae in P. coriaceum.
The process of their dcvelopment is fundamentally icentical with that of the germinating
tetraspore. The first formed rhizoid is usually derived from the wounded portion where
the gemma had been connected with the mother thallus.

ZLLFBIL T 2o 7 IV RHEM ORI ATHIC BT 2 9EROBLEWSTH B L,
TIVITHY, =¥~ RY, Zonaria flava® 75 ¥ TRAROERICHEIFEL TL B
TEBBEENTEY £72V <44 XY, Dictyopteris membrancea®, D. delicatula®,

=B =
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ANTXNARD, VIXAXO, oL YW, SHFISEW, aFyIgFU,
Taonia atomaria® i3 ¥ CRFOEEEORBRICHEDOTREN D Z LBEREINT
W3, EHIERE EICESENRSSORBILRTIVSIY, =€T73IY, axr)
¥, aFYIvFY, YIYFY, Zonaria farlowii® R ETLELATEY, Th
BRThERIBARTRAVLEDI S, —F, EBERXISHBLHHFEL RV,
19654F 7 A27TH iR TRES WMDY+ 5 7310 TIREMFEOTR X FE D
bR oize LAL19674E 5 A23H I BB ERBCHRES N T I/ olEEE
& L FI4E 8 A20H I2i2iE R CHFT CIRE S h i MEBA TR EMSFOERNRE
HHNTHY, EBEHCECTL ZOBOEFOTRMEND 5, ABY w4+ X OEE
iz oV TOBRE TRV,

BERZBICHY, HEEE VIR RILRELE SIS ETF R T 5 Bt
LE.

Summary

The gemmae formation was observed for the two species of the Dictyo-
taceae, Zonaria diesingiana and Pachdictyon coriacewm. There were two kinds
of gemmae in Z. diesingiana: one was formed on the rhizoid and the other
was formed on the surface of leafy thallus. It was revealed with culture ex-
periment that both were capable of growing into the adult thalli. Only one
kind of gemma was found in Pachydictyon coriaceum and it was ot the col-
umnar shape. It seems that the gemmae formation occurs often in these two

algae in nature.

5 B x @
1) MHEEAES (1907) BAASERZE 1, 1: 16-18. Pl 4.
2) HEAEE - HHFHRE (1952) 7IUSVEoMERE UL /v X0RFH
oRIR FH 10: 88-92.

3) (1964) 7 I SV BOWBRRE IV. v =+ AX0FR4e BiFE 12:

87-96.

4) ScHREIBER, E. (1935) Uber Kultur und Geschlechtbestimmung von Dictyota
dichotoma. Planta 24: 266-275.

5) FeH - EEEAR-#® B (1973) ®BFE VY XoREkicptvT o dE
HEE R KEF IR 4: 149-156.
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6)

7)
8)

9

10)

11)

12)

13)

14)

Sauvaceau, C. (1905) Observations sur quelques Dictyotaceae et sur un
Aglaozonia nouveau. Null. Stat. Biol. Arcachon. 8: 66-81.

Harvey, W. (1846) Phycologica britanica. London.

REINKE, J. (1887) Entwicklungsgeschichtliche Untersuchungen iiber die
Dictyotaceen des Golf von Neapel. Nov. Leop.-Carol. Acad. 40: 9.
RAaEE (198) 7IVSYVBEOWRBRE IV. ~F¥Y N Ly +57yomsy
BaT-seA. ¥AE 16: 119-131.

(1969) 7 Iv sy HoMERE VIL 4+ /4 0BBTFERICOW
17: 91-98.

(1972) 7IV SV EOWBERE IX. az Sy Ly T Y~ IX0OMES
Bo7-Set. W 20: 7-13.

(1976) 7IT SV EOWERE XL UHFISFLaryIvFUO
MmsrheF A, BEE 240 92-97.

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

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

.

O G.E. Foce: Algal cultures and phytoplankton ecology 2nd ed., i-xv+175
pp. 1965. The University of Wisconsin (3B LT# 4.600 /)

BHE S CHMEEROEBARBTOWTHIE L ME LR Fose #iRrRAD0B L5
TICHC R 5 2o DI1965E TH » oo BRIVEREBL, = OXEMSFITRI 5580
BRI RABECRAR, Focs iz hbomas X IEBRIN L CIRRC IngE:T
ExfT5 &L, HLDELXFLEBEHDHLLE LT CRE2REMIR L, B
KBIVBCEBTTHHEPHE TS V7 + VOLRAER L ABCOWTOEREZASD
SHEOREDHEDHA LMD DICFEALBYDO—oLEL D, EROBEHIL 380
PEEs X5,

(HBRFEHHER  TREH)

— 18 —
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AR E*e K MBI o FEERME* o R4 HRE* : Porphyran
D 3,6 anhydro-galactose SELEBEDRE

Shigeru ARAKI*, Tuyosi OOHUSA*, Munekatsu SAITOH* and Takemaro
SAKURAT* : The quality of ‘Nori’, dried laver, in special reference to
the contents of 3,6 anhydro-galactose in porphyran

Porphyra BORREEHERNT 4 5 ORI OV T, TTREL OFFERERD
You-», zofER, D, L-galactose, 3,6 anhydro-L.-galactose, 6.0-methyl-D-galac-
tose LUt ester sulphate LB EMNHALMIZENT, Th S OEMRIZET
BHFZED Sz, Rees and Conway (1962)% 3 3,6 anhydro-galactose %> ester sul-
phate DMREMEBTREICE > ThR VEBIT5Z LEHEL T3,

HELRIEHEORE, LIHE (FRY) LifaiEmRs L oBEIc >V THEAR
#HERA, B (40°C i) PTHESCBWRE 2 EX, AENBRNA D ETOR
% REMOEHE I OV THEL, ZOREEN ORI 3 ETORMR, 1) EifED
WS L—S0oBENH BT L 2) BEFECIZERFRBRLTWILEXLIBT
L 3) &BAT7 45 Rzt 3 3,6 anhydo-galactose DEENRBEHFEIZE T
BEpT L EETFHRELTREL M

FRTIL, FEHHDOEEE»OHMELICHRLVT 4 7 Vv hIZRET 2AEREBE
CEBRIBREL-BBOLEICESER S 3,6anhydro-galactose nEEZHAR, *
Dt E ERO X ) nBOER L OBRERML L T 5, ToOMIcEERBEME
BHBHZLERHLEOT, TALDERIZOVWTHREL

ERHBBLUFE

ERbEHzIE, TRUHEROEHSZ AV, 1974118 ~19764 2 B 0ifFE RFEHIC
AMEHEHIR (EREEEOAL) BIURERBEFNEDLR (BREHOA) THE -
MELSHIZbDTH Do ki, AERTIE 2, 3 OFHKSL, TTERAKIZEBT 3
BSOS L BY, BHECL SRROSROEREEAR L O HEL .

BB LUNE PRIl EHESERH3g ok 60ml 2k, ThzPEARE
T 2EERSo 5 ERH L 720 MR 40°C TH 15 ml 2 BERMEL 720 b, Tk

\WAKRBHRD (143 FHRMABRAHR 5-2-12)

* Yamamoto Nori Research Laboratory, Oomori-higashi, Oota-ku, Tokyo, 143 Japan
** Rk Bt - B - KB} BRTSIEERRAKEREUFERS
Bull. Jap. Soc. Phycol. 25: 19-23. 1977.

—_ 19 —
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L TA8EE BT 720 T OFBITMENS 9% =2/ — NV TEERELBRSE, —KDE
ERIREBEL =0 bk BE D, 5% 8 ) —N, T—FACHERER - HaL THD
BBLI, ThEHEALT 4T EL, BIERETFYr—2PIBEELR,

Total porphyran L 3,6 anhydro-galactose MRIFEF HARNVT7 454 20mg % &
Y, ThICEEREER (pH 5.6) 20ml 21z, # 30°C DIEREBPTEEL 2.

ZCEIED—ERE L Y, WO (3,000 rpm, 20 min) 1%, F0_EEKIC OV T
BE 7 =/ —VEREEEY TRIEL, ThE2KV7 458 (TP; Total porphyran)
L L7, %=, 3,6anhydro-galactose & (AG) 1% Yaphe and Arsenault (1965)
ZEaVv Iy ) —NEETERL .

EEOBHHLIERLVT 4 7P, AERBO—EBRBAL T3, Tk,
7= ) — A\ FilEE AV TRERZHIET 3 HETIE, BAL T 3LEES L Rk
WEEShTLESZ Lich Y, Thit) TP BEERAPEARERICRZ. CoHAER
{1z, UTFIZiRR 3 a-amylase L% {57 - 72,

FFEARERIC IR L IR T 4 T USRS a-amylase (5mg/10ml) Z
%, 30°C T 8@k fEE 1T o0 ZODYL, BIBIMLEL TRV, Z0OLR
& Pk CLSRRPEIT L 2o Z 2B L NIBEITRIC OV TERLERAKOFET TP &
L AG BEEFRFRRIEL . BB, TOBWIRFIZITELH 1% BE (maltose ¥
) @ Somogy RILMHEANED bhlc,

rEo2BEYOFEREE,NS, hEFh TP Ricd+3 AG BEoESHKE (AG/TP
x100%) #ke, (1)H|ENT 1T v 2 EEERERICEREEZOERIC OV TR
Bo4HE Ratin I, (2) ZoMENT 4 5 U EIKIC a-amylase EE L, FiTE1Ta
STeDL R IC OV TRO - ESLE Ratio IT L L, HEICHEL 7.

BRRLER

ANEHGHER (KHEH) LREREFAEIRK (BREHE) OFEROEEEE
EBOBOUREHZSWT TP Bizx¥ 5 AG ROESK (%) &<, TO#RE
Table 1, 2 jZ5R/L 7=,

a-amylase JUEF{OME (Ratio I) L2l - Bt o3fE (Ratio II) L Tig,
FTRTOEBFBERT Ratio I oFR 1% AABVCEEEZRL 2o Z0HEETHEF
N7 4T VRNORERBOREETTIDOEEL LN,

Rees and Conway |3 Porphyra BOBERLETERE - RENHORZ 3 EHH E
SBEAV, FRAOERFORELT 45 0FHERE T, 3,6 anhydro-galactose 33 5
-19% LEVEETEH T LERH TV 5,

BEOSOEELVEEESOERBB L UHROBHIC L > Tk VEEL, 2EREE
LT Ratio I Tz 4-11%, Ratio II.G#y 5-129 % TE{LL 7=, 7=, Table 1

— 20 —
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Table 1. The ratio of 3,6 anhydro-galactose content to total porphyran
observed in two types of cultivation system; the pole system and
the floating system. Ariake-kai in Kyushu Island (Cultivation

by the pole system).

Sa;r}gle Coliz::ed Colé::-:ed Ratio T* Ratio TI**
1 Ohtakuma Nov. 8, '14 5.12 % 5.60 %
2 » Jan.10, '75 6.48 7.84
3 u Feb.20, '75 10.97 12.26
4 Izumi Feb.25, 'T5 4.17 4.77
5 y » 5.23 5.45
6 Ohtakuma ¥ov.16, '75 5.73 6.58
T u » T.71 %.39
8 L I 9031 9.39
9 Kawvaguchi Nov.25, '75 6.43 T.43
10 Kamishinden » 6.63 8.99
11 Izumi Dec.16, 'T5 5.31 6.15

* The ratios

of 3,6 anhydro-galactose content to total porphyran immedi-

ately after dissolving the crude porphyran in acetate buffer (pH 5.6).

** The ratios
ately after

of 3,6 anhydro-galactose content to total porphyran immedi-
the treatement of a-amylase followed by dialysis.

Table 2. The ratio of 3,6 anhydro-galactose content to total porphyran
observed in two types of cultivation systems; the pole system and
the floating system. East area (Hyogo Pref.) of Seto Inland-Sea

(Cultivation by the floating system).

San;gle COIi:::ed (hlé:::ed Ratio I* Ratio IT¥*
12 Kobe-geibu Peb.16, "5 10.89 % 11,75 %
13 Hayashizaki Mar.15, '75 8.43 9.24
14 Higashi-futami Dec.2l, '75 7.68 8.02
15 Tkuha 9 9.46 10.50
16 Kobe-seibu " - 8.51
17 Gunge I 9.21 10.74
18 Hayashizaki Dec.21, '75 9.53 9.69
19 ” Jan. 6, '76 8.73 10.54
20 " Jan.16, '76 9.39 11.20
21 . Jan.24, ‘76 8.74 9.14
22 ” Feb. 2, '76 8.40 9.00

* The ratios of 3,6 anhydro-galactose content to total porphyran immedi-
ately after dissolving the crude porphyran in acetate buffer (pH 5.6).
** The ratios of 3,6 anhydro-galactose content to total porphyran immedi-

ately after the treatment of a-amylase followed by dialysis.

—_— 2] —
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S AME X OF EH TII—oDFIS 2R E, ¥ 4.8-94% (T 7.6%), KE
BEEF NER 04424 (Table 2) T 8-11% (F3g 99%) Lh v, ZEBRETH
ZEAERX OBHES Tz AG/TP HaMEL, RIS Td 3 REREFNELR O
ZHhIRECEAIERD bhvlce £z, AREIITTRERP 27, ZEROFLABK
(KEERTE) & BTHIR (RIMERE) L oRBRC B T b FREOERAED bR T 3,
ZNXOIZ2o0RE HIRICE - THBNS AG/TP hoERBHIESEORL S
ZLiEETALOLERXbN D, '

B, BRBFLIMEOINEMER X DRV IBRTITRbh, HERETIIEKROEE
PHEVCNEBEOHRTIEDA T 3008 SETH ¥, MRFEFEOHEBRIZHL > TH
A2 DBEFRBEOLRBRLNG, b o bELVHEEBRBOTHIZ L 5 THOFET
b3, BICHFMBFATIIIESBENEL, WRLBENMEARD D, LrbEhSOLE
BORCOIZHL T, AR TRIESMER EBNEL, »OZOEBIEKE VA
2B,

ercf,%%60%%F%mﬁ§ﬁ&kl5%ﬁ§#®ﬁEE%AMLE&LT
VWBELDEEZLNBN, THOFERAKEZRERND—2LLTHHEhE Y. LAL,
Eppley and Cyrus 2% porphyran 43 /EfD—o & Lrgfz;;«@%gm;;@g;:
T BRWHEICE > TOBDOTRAEVHEZELTE BT LR, FROFCIIHICEL
TR CHREShi- ATt 3,6 anhydro-galactose DEFRMNE &\ Rees 5
o#imama%zr,mm¢ﬁﬁﬁ§mm§%§§mm%aLf%ﬁ%a%gmaa
9o

E7, ﬁ%(ﬁiu:@@ﬂz No.1-3 'Ciiiﬁt%ﬂ#ﬂﬂwaﬁﬁu*f& > T AG/TP (a3 5.12%
2 10.979% ~LEML T 3, FREOERIZEER MK of (No. 18-20) T
bR OND. THILF—DEFEES bOMREBOETI R 5 REOH LB X
BLDLBbIB, LichoT, HIGHED No. 21,22 THbhi AG/TP T
BEORERICE D, BCRESACLREI LIZE 5 bOTRENSD I h

ZOBRETIHREOBEELHERL Ty, BEHICk Dﬁ?ﬁgmnnﬁ»xiaé%ﬁ
%%b&ﬂiwéof,L%O%EE&#K%&éBkﬁﬁ%@bfv%tvo

BREOHEBD D, boRIEEL - FEEE 7 i AR K BRE S 0T
R—BEIR & FOU KPR O RIFEIBR I L O LA L1 B,

3 B X @
1) Su, J. and Hassip, W. D. (1962) Carbohydrates and nucleotides in the red

alga Porphyra perforata 1. Isolation and identification of carbohydrates. Bio-
chemistry 1: 468-474.
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2) PeaT, S., TurvEY, J. R. and REEs, D. A. (1961) Carbohydrates of the red
alga, Porphyra ymbilicalis. J. Chem. Soc. 1961 : 1590-1595.

3) AnpErsoN, N. S. and REEs, D. A. (1965) Porphyran: A polysaccharides with
a masked repeating structure. J. Chem. Soc. 1965: 5880-5887.

4) Rees, D. A. and Conway, E. (1962) The structure and biosynthesis of por-
phyran: a comparison of some samples. Biochem. J. 84: 411-416.

5) AR (1957) EB(crml 23 Apis I A%, UK: 421-422.

6) YapHe, W. and ArseNAuLT, G. P. (1965) Improved resorcinol reagent for
the determination of fructose and of 3,6 anhydro-galactose in polysaccha-
rides. Anal. Biochem. 13: 143-148,

7) EppLy, R. W. and Cyrus, C. C. (1960) Cation regulation and survival of
the red alga, Porphyra perforata, in diluted and concentrated sea waters.
Biol. Bull. 118: 55-56.

Summary

Crude porphyran was extracted from 22 samples of the dried laver, ‘Nori’,
which were obtained by the two types of cultivation system (floating system
and pole system)’in Japan. The ratio of 3,6 anhydro-galactose content (AG)
to total porphyran (TP) of each sample was determined and compared with
each other. . .

In these observations, there w;as found a tendency that the AG/TP ratio
is higher in the ﬂoatingv system than that in the pole system. The results may
be principally due to "the differences in the cultural conditions of the two
systems, such as exposure period of thalli, salinity of sea water and tidal cur-
rent. To éluci_date this problem, further examinations are now~ i)eing under-

taker,
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FR{EF*: Fucales /—p 9. e IHOFE 1L FREL
{RARFZ R & DA BAR O R

Singo Nakazawa* : Notes on Fucales 9. Discrimination between

rhizoid formations before and after cleavage in Fucus eggs

t3< & Fucts evanescens DI{i%, BERLOI--oTETF2HBIZHHEL, Z0db L
T2MBEO—FREIRE L THBET 3, L5 0iEHY oL Tth s (Figl. ABC),
L»L Whitaker® zoffiic Lhid, BREABTHES, F. furcatus 2 L DY E
FHRBEREEL TH D, TOERESLMRL, TORMUOMBLICZART S
(Fig. 1. ADE),

FHBEBICHAD b A2 2OV THAEL THALRRICL 5L, BERIZZODHAH
HDH, EEBROEPTIIRIBEE LD L THETIHFBENZ L bho 2,
IREEMIRET, ObIERERRXET S L, TOWERE BonNer? 3 “R  18H”
DEIEFBLEIAT D, STEIZT, EAwZOITE S\ 5444 Fig. 1. ABC,
ThbLHBOHLTRIFBLEL B0, Ei2¥ 554z T Fig. 1. ADE,
FThRLLRIBEOD L THHELILD B0, FTRESHOBETH 5. SEIZZ O

a B a

c c Fig. 1. Development
of Fucus cvanescens
/' eggs. ABC: rhizoid
formation after cleav-
b age, discriminated as
ab=2cd. ADE: rhi-
zoid formation before
\ cleavage, discriminat-

A ed as ab<2cd.

D » E

* UBREEERAEYEHRE (990 WEHSRIIET 1-4-12)
Department of Biology, Yamagata University, Yamagata, 990 Japan.

Bull. Jap. Soc. Phycol. 25: 24-26, 1977.
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BEmdane, FELRIBLAELTLES2IP (Fig. 1. C, E) 22T, 20OHRE
DELIE, FLOoNRSFRELZLVDTHEINERFITEHEZSVWTEL THE
LB,

W EFEL LTI, e # F. evanescens DYREIEHEL, a) FHEL TV RALE
PEERBERL TORWIRic W TEMET IR F0iiBd v—2 L, ThIRIZERBEE
RLTH 5, ThEERKRAY vy FL T, SEEOMNELIBOPLLEOBRERET 50
b) F2FRRIIFERL T3, ERELBEL TWAVWIlicoWwTw—27L, OLRAHE
LThd, SELEBOBREEZTRY, 2L THREBDOBDOIOENIIC >V TREL
7-fER Table 1 OEENHALMPICA 70

Table 1. Measurement of ab and 2cd lengths in two cases:
cleavage after and before rhizoid formation

Cleavage before rhizoid Cleavage after rhizoid
Egg No. ab 2cd ab/2cd Egg No. ab 2cd ab/2cd
(&) (&) (&) (&)

1 81 82 0.9 1 83 98 0.8
2 80 80 1.0 2 80 96 0.8
3 78 76 1.0 3 75 82 0.9
4 78 76 1.0 4 74 80 0.9
5 80 80 1.0 5 71 84 0.8
6 81 80 1.0 6 70 96 0.7
7 74 76 0.9 7 72 90 0.8
8 87 86 1.0 8 71 86 0.8
9 85 86 0.9 9 79 9 0.8
10 80 80 1.0 10 66 92 0.7

Thbb, Fig. 1, C ika 3k )iz, fPEEME» L HORSEY ab LL, %
DA d ALERERMIOKRS ¢ $TOMERME cd L33, £5T5L, FENK
BIERATIC B8 Z 5 72 9Bic D Tik ab=2cd IZEV %A H 3. = NIz S TENSERIEIP
DHLEBEB-TVBILERT LD TH B, LicdioT d Hidfindhlt—FK+ 5,
¥7-30 abc [Z¥ATH Y, d FEOHLICHB, THERAD, RIREROH LT
DENRBZ 574 (Fig. 1. E) Tix ab<2cd 0fFEHRH 5, Licdi->T, Z0OBRS
D ab FRWIFOFRO FLEEEES, FBR~TFTH T2, 2E VI acb F¥M L
Y&, d ZROTREV. ZALTODRBIEMEFICESMIRTLESZZ LY
T& 3,
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HRIAROE 1 FEITR T, FEEXPLEES DX, DRERE 2 HYigEEL T
RE—DEERFEBATOELVILIREETHS I LMo TER, SRR
FERRL 1oiRtE (Fig. 1. D) T, SREIEIESROROPRIZS 20 bUARTHY, Lz
Mo TEROBOHRL I Y b BRI IFEIER L 3R L5, Thid HERTWICH DE:
AL X —%T53, ZDLHIZL T, BERLdD-T, RIBENTE B, SR
HLT “HLITRLIFE », Fhid “SETRRELFE »2RETIERLSCBIE
FleREFEN, VEEFTEORLZ LT3,

Z OWFEIIEROIEE R FEEAEERICB - TREALLDTH 3,

Summary

There are two cases in development of Fucus evanescens eggs, that is,
cleavage before rhizoid bulging (Fig. 1. ABC) and cleavge after rhizoid bulg-
ing (Fig. 1. ADE). These can be discriminated by observation after actual
occurrence of the cleavage and the rhizoid. Let the cleavage plane in side
view be denoted by ab as in Fig. 1. B, C and E, its middle point d, and the
top of the apex of the egg c. Then, if the egg was cloven before rhizoid for-
mation, ab=2cd. But if it was cloven after rhizoid formation, ab<2cd. -

X ik

1) BonNER, J. T. (1952) Morphogenesis, Princeton Univ. Press. Princeton,
N. Y. p. 206.

2) EEHE (1947) BEoRE. JeEMH, HR.

3) RIEHF (1962) 7—y AJMER. WE 16 60-64.

4) WiTAKER, D. M. (1931) Some observations on the eggs of Fucus and upon

their mutual influence in the developmental axis. Biol. Bull. 61: 294-308.
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BNERY: BRBEXALTSWIOFIIDEK,
EAREFEECONT™

Mitsuo KAJIMURA*: On dioecious and isogamous reproduction of
Caulerpa scalpelliformis (R. BR.) AG. var. denticulata (DECSN.)
WEBER VAN BOSSE from the Oki Islands, Shimane Prefecture.

EHixzTTizrwex & (Caulerpa scal pelliformis var. denticulata) OEZEHINE
22 &, ZOWREBIBIZ >V THREL AP, FEGC A3 H2H 9 A4 BIcE 58I
fRE S EARTEDAEFE RISV THER TR, FMRE/OTI ZitHET 5. &k,
ARz ETHICH Y, HEELKEE D - BRELRE KA EEEE R O
POEHBEL BT 5,

Fig. 1. Caulerpa scalpelliformis
var. denticulata.
A fresh sterile specimen with
colored rhizome (A) and a fresh
mature male specimen  with
colorless rhizome (B) collected
{rom Hishiura Bay, the Oki Is-
lands, Shimane Prefecture on
July 12, 1976.

* B CES R B LSBT (685 BRI ST AEMETY A7)
Marine Biological Station, Shimane University, Kamo, Saigo, Oki-gun, 685 Japan.

IR A TR BT No. 2.
Bull. Jap. Soc. Phycol. 25: 27-33, 1977.
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HHEFE

L6 B3 HICREL LEPHEREDOKE 1~1.5m OBREELLEHEREE
BOKE 0.5~1.5m it LizBAEL - 1I0ERA BLU7 B12B ICHREL =B EE
BOKEL~1.5m ORBRHEE, BRIUe—7 Lic#EL - 130FEET, RERKP
THOB#MEERL THELEE O LBDIZBIRRICITR oo REL EFEOIREL
2B X 30~120cm, HER 4~15mm, ErERTIZE S 3~80cm, [ 0.6~2.2cm T,
EZBEEOHITENIZEALEE, XERTEVIZAEBELE> TV T, —R—2oDEE%EM 1
oM IcRA3ENREL, HEOERX 1~3m Thol, BEL MBIIHEE
WK TIBLEZE 60cm, & 1m ORI AN, FEMDSHERELEHN 20km
WM EREET, LEERREM - THRER GERL 72,

IHERIRER S EAND, FRIPRIREERBXOY 3 KB =7 Y — b kil (285
x80 %55 cm) T 19~26°C Dif/k% B L TEEDBHAL LIZITR olce T OKIY
N CHRAOKEE TL BRI tho = > 7 Y — bkl (190 x98x20 cm) ~% L EHE
Sk, MEEORMMNEEICE 3EF-THD, RBECEL WO BEEE B &Iz
v b (45%x32x7cm) ZHL, HHLZEBTFERHEL, XNAEBTRLZEAL TES
BELEAFOBRELITR o 7. BATFIIHERZNT, ALSRET 800 lux, 23°C 0
b THRL, BFEREBEL

BRBLUER

R RRBEAKIE 25°C IZ3EL 727 A20E I b & 7223, 20 HH & RBEFiknsa
L, BH 26°C L5727 A25A 25 9 B 4 BERBRBOBRENTH -7z, BRI
REGEEEIC—EOEETESZ LAEETH 5, BEOWIICL > TECETEE
BREBHALD oo BEMBFORM 2 ~ 3 BRNCHEHEY OFESHED, Ho
RHE OIS b T LBE (Fig. 6), FRAMMICRER R X CEMIRE O
Wi ERENTEA EELT, ER L3 (Fig. 1, B; Fig. 2), Zhick - TR#
O ERILRREEAS CRBIHAIT 22 LR TE BN, EREEET 55yt
FIZEEHERETH YV FREORR—EERERP LXK E 0 THE1EREEZ XL DT,
Z ORISR TSR KT 5 L IZEMTH B, AETBEL TRYHL-EET
ERETIE, WThOBARLEA S ZROAT, MEORUMNONE ., BB
FORMITFR IR AHOFH 3D SIchiF TR EKICEE 1225, BomIEIc
BRYVBE LD o7 RBFOMKH 4~ SFE/HATICE 3 LA DOEREE T 2HS
REZEH LWL HERE BUBRBRICEDL 32, o BRI
W ohMCB LRI LBED o7, —F, HEMRBERELE 3. FEHREDERE
W0UBEBROBEFIIHESEETIILORBD VRENTH BT LHEL, Bk - T,
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>

Figs. 2-7. Caulerpa scalpelliformis var. denticulata from Hishiura Bay.
2. Fruiting female plant with colorless rhizome. 2. Part of an erect assimilatory branch of
a mature male plant, showing delicately reticulated structure of cytoplasm and papillae.
4. Part of an erect assimilatory branch of a mature female plant, showing inconspicuous
roughly reticulated structure of cytoplasm. 5. Very young papilla formed on a mature male
plant. 6. Young papilla with apical swelling formed on a mature male plant. 7. Fully de-
veloped papillae formed on a rhizome of a mature female plant.

_ 99 _
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TOEBBEDOLIRAEVZ LAD Y, BIZEMERB LERTIIZhN S - 25 (Fig.
4), BEMTHIARICED bz, —F, BMEETRZOEEREOFT—ERICHEET
HoT, ZOBHICIIEEREZT TR, REAOKERIC X > THHECKJIZHKTH
358 (Fig. 3), TALSMCRFEEOHRIIBD bhiholce ZOBHIcAEZIIFLE
BFERYHLTREET 5L, QREIB—HILADRARBD MR, SITIZERA
bh¥, BREOHRBICIIFEZEAZIRD bR ofce XMEEEORBEIZX VERY
HLUBEBTFOERESHENTED 2B 8RBECRCFRAELEBFINEL,
REDPEIZEFAENEL, BV DT b, HHEEORBEHNIZRONIERE~
DEEELIZERBFORACHK T3 b0 L Ebh 3, BEFHRHEIMIIEREDK
R—BEROERIISTHD, BHETCREBAOKBP—RIZEZZ L2 LdY, K
VELTIEBTABEC LIS BoTrbobZESZ bbb o1,

B S iR BETIE, KREE2~5 X3 ~6pm, MITER~HEY, GRELHE,
RA1{E #WE2ATHo7 (Fig 12; Fig. 17, a~i), L L, &FEE, BE $E0
BOSCBERHOLOLREbh (Fig. 17, j~q), —FHHEEMEBTFIT, k&s1~
6 X 2 ~10 ym, HIEHFEHOLONRE L, GRELE BRERE, HE2E5TH-
7z (Fig. 13; Fig. 16, a~k), L»L, @%KME, HEOROEVEELHOLNOLRS
iz (Fig. 16, 1~p), MiEDEBETFRL? IZXRADFEISIOFE LOME IR OH
B oice BBFHERIZESIZEREO LR TiemEc, TR TREIBIZE-TR
BRBTLHREL, MET IR EERCB LN SR, RBHETE, RFLEICA
bh, XERHTRERICL, SRS (@60pm) Kb R5h, HHED
FRITERB ORIz LB ROMaI Iz b R bhiz (Fig. 8), HHL 7-EEEFIZR- T,
EEZVCLERORBFENBL L EDOEES ~10 gm DfY (vesicle) A EHHH &
n, NEBOEBFOHEELBOERE»DEHL, Fhick - TIRIGEHL, BBTFIZL
RTR»LEME KicL TR #RICBHT 308 R 6hic (Fig. 10), F7zZick
Sllb £, ArbEHEhs0RR oM,

BEFOESERIIL SEEMNR K (ENES : Fig. 18, a, b, e, Fig. 14; ¥l
m=X: Fig. 18, d, f; #%#: Fig. 18, ¢), BETOEARIIEFEREMET Tt 30~
0% Tholco EBER-TRTA K FAREICEEL THRB L ko728 F (Fig.
18, g, h) IEBLIRRELT, TNEEREL A VOAKITIIER 10~20 pm OIRR
L), TORBWEOATERY 3pm oABREFEENEERE - (Fig

Figs. 8-15. Caulerpa scalpelliformis var. denticulata from Hishiura Bay.
8. Part of a rhizome of a mature female plant with fully developed papillae. 9. Aggrega-
tion of female gametes discharged from the terminal opening of the papilla. 10. Vesicle
still containing a few male gametes. 11. Male gamete (arrow) with two chloroplasts. 12.
Female gametes containing a single stigma. 13. Male gametes. 14, Planozygotes. 15. Thirty-
day old zygote germlings.

— 31 —



32 W OB $25% F15 WB5243A

Figs. 16-18. Caulerpa scalpelliformis var. denticulata from Hishiura Bay.
16. Morphological variation of male gametes discharged on July 20, 21 aqd August 18, 1976.
17. Morphological variation of female gametes discharged on August 4, 9, 18 and 19, 1976.
18. Zygotes (a-h) formed on August 18, 1976 and a thirty-day old zygote germling (i).

15; Fig. 18, i), EEBFOEEL Ld 572 b Dix 25~27°C, 200 lux % & T10HRILL
Eb#EXRL TV B30RR LA,

DEDOHER»OHLM & Sic, FEIHERKT, AEEBTEMETL S, S
FOFIER L O DOREBOTMHIEIX~T ATV & (C. brachypus) DFES LT
w3,

Summary

In this paper are reported the results of my observations on the life his-
tory of Caulerpa scal pelliformis (R. Br.) Ag. var. denticulata (DEcsN.) WEBER
vAN Bosske collected at Hishiura Bay and Suwa Bay in the Oki Islands (36°
5/ 54”7 N. L., 133° 4/ 427-133° 5’ 30” E. L.).

This variety is observed to be dioecious and its isogamy occurs in the
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midnight. Gametes are observed to be formed not only in the erect assimila-
tory branches and rhizomes but also in the rhizoids, and the papillae are also
formed on them. The only morphological difference between female and male
gametes is the presence of stigma, in the former and its absence in the latter.
Copulation ratio of the gametes was estimated to be 30-509% under the present
experimental conditions. An evidence that the female plants can readily be
distinguished from the male ones by their peculiar coloration and shape of
protoplasmic strands at their fully matured stage is described. Germlings of
zygotes at their early developmental stage were observed to be spherical to

ellipsoidal in shape with numerous peripheral discoid chromatophores.

3R X #

1) @S (1970) RARSHRILEE, v ¥ 5 OWEEMIL L Z ORIz oW T.
W 18: 8-11.

2) BEUE - ILHE3LE (1969) RBukzkEE 7 ux v ¥ Caulerpa scalpelliformis var.
denticulata OWEEMIOKHILERIc-OV-T. B|FE 17: 67-70.

3) DostaL, R. (1929) Uber Holokarpie bei den Caulerpaceen. Planta 8: 84-
139.

4) ————— (1928) Zur Frage der Fortpflanzungsorgane der Caulerpaceen.
Planta 5: 622-634.

5) Schussnic, B. (1929) Die Fortpflanzung von Caulerpa prolifera. Oester.
Bot. Zeit. 78: 1-8.

6) Mivake, K. and Kuniepa, H. (1937) On the Sexual Reproduction of Caul-
erpa (Preliminary Note). Cytologia 8: 205-207.

7) Yamapa, Y. (1934) The marine Chlorophyceae from Ryukyu, especially
from the vicinity of Nawa. Jour. Fac. Sci. Hokkaido Imp. Univ. ser. 5. 3:
67-68.

8) WM 48 (1953) A UY # LH KT LSy OWEMA. WE 1: 28-22.

9) \FEE (1969) FRBRE7 ¥ (VY ¥ OFEEMMEL ZOWRMIZOVT. BHE 17:
98-103.

10) ———— (1975) BRRIBET L / NV Z ORIz ST, FE  23: 24-27.

11) ————— (1976) BIRIE S # v % v ¥ OBEMIEOT I T, WE 24
25-28.

12) Hirosk, H., IsHiwARa, J., & EnoMoTo, S. (1974) Life history of Caulerpa
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HPEW: AEBTRAOBBICHRTIEWTI-I - (8)FFFTFk
BB Tetraédron. Masaaki TANAKA: The plankton algae of “Tame-
ike” ponds in the suburbs of Nagoya, Japan (3) Tetraédron.

ThETIAHBTAIO®EMN 5 HATicis T, 197344 AHh 5 197445 B T
BEShEM TS o2 bbb, RELER Crucigenia, Tetrastrum, Chodatella,
Lagerheimia, Polyedriopsis iz >\ T#&L 7z

SEIZ, ThbOBHOST 7 b L THE, YCIRHRROSZVT I e
V& Tetragdron iz o\~ TR, HWESH, HKERORBEMEBRET 5,

1. Tetraédron caudatum (CorpA) HANSGIRG var. caudatum (Fig. 2)

ffgit 6.5—8.5 um DREHAEMIZMAT B EAT. Kic—WEIIEL BAT 5. M
B 5 BIZiREE 1.5—2um O#id RoFiREREEL 5. MBI TS 50

FAYD, NUF V=D, jl—e=TD, TRYHVDO, 753250 hdmbhd.
FHTIIATEILERAT » 5B ESh Ty 2 %EE. ET'® X a—FhEkE—F—F
BAMEREREL L T 5, SH3 —FEAMRERLEL TV 3,

2. Tetraédron caudatum var. depauperata PriNTZ (Fig. 1)

MRgix 4.8—5um DEAK T, MIIDOEBORIRERE KV TV 5, SEOHEHLH
RYPNETH ol

NUH V=2 hbmbh b,

3. Tetraédron caudatum var. incisum LAGERHEIM (Figs. 3, 4)

MR EARCTHERMAT 5, MROKE &1 6—82um T, 1.2—19m 0EX
DHPREREE 4 5, HORTOBAGYI® B AVH Y —2bMEL -8R (k&s 1421
pmX14—20 pm), A > ERSMEL 7285 (K& & 8—8.5,umx8—9 ym) |z T
RXNBITH o720

]:,( \yx), N :/ﬁ' i .._2)8)’ AV ]:11)’ 24\°/( :/12)’ 7]{_:5 V2 Fls)’ ],/._.7:77), e
AVAY pbEbhB. B — KRR,

4. Tetragdron caudatum var. incisum f. flexocaudatum HorTtoBAcY1 (Fig. 6)

MR 84—88umx85—9pm DEAW, £& 1.6—34um ORHANC A - 7]
RE@EAEL 3,

NUFTV=P pbambhd. HEEE,

5. Tetraédron caudatum var. punctatum 1. elegans HortoBAGY! (Fig. 5)

HIE 7.8—9 pmx8.2—9.4 ym D HAR, HIRSBIIBML ABUC X > THibh 3,
RO 5 FBiziX, 0.9—22pm DEHELFIRERE 14, Hviz 2 XRick -2 b0
BAEL 5. 2 XROFPREEASLEL SABIT—EL 2\ HORTOBAGYI? RNy ) —
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PHWMEL 7BA (K& & 135—14um) 2T, 2 /MEITH T,
ANUH V=P pbabhbd, BERFE.
6. Tetraédron limneticum BORGE
iR 38.5—70 ym, ZEEIZ 1—2 WKL T, TOHIMIC 3EDMELEL 2,
TAYVHPO pbmbhd. I IEL AT 2EEE.
7. Tetraédron minimum (A. BRAUN) HANSGIRG var. minimum (Fig. 10)
MR AT, UEEINRIcE» T 5, Ml 45—13pum DRE S TH 3o
EBRFTRLESEFCRONZETH 5,

8. Tetraédron minimum var. apiculato-scrobiculatum (REINSCH, LAGERHEIM)
Skuja (Fig. 7)

HERIE 5.8—7 pym DA T, FEERRIEHIEIICEBAT 5, FBIITXE 2HTR
RFEEAL, MBI/ NAFHOBR TEIEDI T 3,

NYHY=D, L hbRbh b, FRTRFEATLH P OBREST LT 5,

9. Tetraédron minimum var. apiculato-scrobiculatum f{. polypapillatum

HortoBAcY! (Fig. 8)

HiRx 8—12 ym DM, MO 4 BICIZKBOILTRER &, MEORRERY
AU, MBREL/NIKOBR THICHEbI T 5, HORTOBAGYI® X BNV H Y ~0
B (K& & 56—9um) iZHRTRRKEITH 570

NYHYV =2 nbmbhd. HEHE.

10. Tetraédron minimum var. apiculato-scrobiculatum f. elegans HORTOBAGYI

(Fig. 9)

BRI X BITw 523, HMIfEOMEENEL < MAT 3, MAgix 5.2—74 pm,

AV wbmbihd, BEFE.

11. Tetraédron muticum (A. BRAUN) HANSGIRG var. muticum

HfiE 10—12 pm, HIRUEEX I TEE. B HBIZROI T, FMICHLEL S
it B, a— B—rhEkiHREM.

12. Tetraédron muticum f. minor REINscH (Figs. 17, 21)

#RgI: 10.5—13.5m =/ T, FWIARICEHL, FHEIHA TS 5, MR
13 TEA,

NUHY)=D, £ pbmbh b,

13. Tetraédron muticum f. punctulatum REINscH (Fig. 12)

HRIZD DR S 2% 7.6—8.8 ym D=A, FRXECHEFRT, HIEEL/ N OR
Bz & > THHI 3, BRUNNTHALERD H3EEL 72885 (K& & 18—21um) X v},
M YPEITH 570

KAwd, b7 2 V590, VR, =a—F=719 hbmbhd, HEHE.
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14. Tetraédron regulare KUTzING var. incus TEILING (Figs. 14, 18)

HERBILIUATE T d B S ALIZ Be, MIARIL 15—40 pm, ZEEERIE 5—15pm THES
OV 2, SERES hiHBohic, Fig. 18 0k 5z 5 —18FORREEEZHT S
LORALN, HAELORNETILERD B LOLEX T3, FRETRF—I
*& -7 :

AYz=FU0, LT AYHYO, TTRHO, ~oH Y-, (FD, ma—F=
TO oo D. A TERFEILEAND, KBRS »oBEShTRY
DEREC, a—B—hEKMEEERY, FHT —PEKEHEEELEL T3,

15. Tetraédron planctonicum G.M. SMITH

Mifi: 45—65pum, 4—5KNDERE FL, BMBPICIK 2 —3FKOEIVMELEL
%o HRMICIEK RON BEER, '

16. Tetraédron pentaedricum WEsT et WEsT {. granulatum HortosAcy1 (Fig. 19)

R TEAHAL B o - EAKT 7.5—106 pm x8.2—11.5 ym, £ EHicix 2—4.8ym ©
RPREEE AL, MR AR O BRI X > THbi .

AV hbimbhbd, BAFE,

17. Tetraédron triangulare KorscHikow (Fig. 11)

HIRRIZ—T % 4.3—6 um O=ZAT T, FWIEHIARI~EHT 5. FRICITLIR
EEEFEL, MBBEIERIC L - THbh 5, HORTOBAGYI® RN VH U —mbEEL
B (RES 14—168um), 12 0 2oiEL i k& & 10—11um) Lt
RTHRYPNEITE 572,

NYHY=D, LR, 2a2—FX=T hbbhb, AEHE.

18. Tetraédron trigonum (NAGELI) HANSGIRG f. globosum HorToBAGY! (Fig. 20)

MR 25.5—34pum T, ZWIE D - =AK. FEHHOLRREREEL 2,
HARGRE 1L 1 THEA, '

NFT V=2 poabihb. BEFE,

19. Tetraédron trigonum var. attenuatis RoLL (Fig. 13)

Mifaix 19.5—294 um D=AF, FHIZM OV D, MR THEE,
AR hnbh b,

20. Tetraédron trilobatum (REiNscH) Hanscirg (Figs. 15, 16)

MR 42—48um O=HHT, FLEEL KMICEAT B, MlgIcL > TiE, —
WHE RIS EEL 7-BEEIEL Rohi.

AV E, ANFY=DD, Fay0 mbkbh 3,

21. Tetraédron tumidulum (REiNsH) HaNsGIRG f. arcus HorToBAGY! (Fig. 22)

MR 9.7-14.5 pm DTN BEE L == AT T, HIZ4EH < $hiv- o ML T TR
5, HORTOBAGYI® AL Y —mOBUEL 725 (K& & 15—155um), o> K
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1 10um '

Fig. 1. Tetraédron caudatum var. dﬁpauperata 2. Tetraédron caudatum 3-4. Tetraédron caudatum
var. mcz.zum 5. Tetraedron f. 6. Tetraedron caudatum var.

Tetraedron nini ar. apiculat 8. Tetraedron
7 var. apiculat latum f. polypaptllatum 9. Tetraédron
scrobiculatum {. el 10. Tetredron minimum 11. Tetraédron triangulare 12 Tetraedron

f. punctulat 13. Tetraédron trigonum var. attenuatis 14. Tetraédron regulare var.
incus 15-16." Tetraédron trilobatum 17 Tetraedron mut:cum f. minor 18. Tetraédron regulare
var. incus 19. Tetraédron p édricum f. g 20. Tetraédron trigonum f. globosum
21. Tetraédron muticum f. minor 22 Tetraedron tamndulum f. arcus.
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DOREL B (KEE 2426 pm) ZHRTHARYNETH 57
NFYV=P, L FY pbabhb. BEHE.

Summary

Occurrence of 21 forms of the genus Tetraédron are reported from “Tame-
ike” ponds in the suburbs of Nagoya.

Among them, Tetraédron caudatum var. incisum {. flexocaudatum HorToBAGYI,
Tetraédron caudatum var. punctatum f. elegans HorTOBGAY!1, Tetraédron minimum
var. apiculato-scrobiculatum f. polypapillatum HorToBAGY1, Tetraédron minimum
var. apiculato-scrobiculatum f. elegans HorToBAGY1, Tetraédron muticum f. punc-
tulatum REINSCH, Tetraédron pentaédricum f. granulatum HorToBAGYI, Tetraédron
triangulare Korschikow, and Tetraédron trigonum f. globosum HoRTOBAGY! are

recorded in Japan for the first time.
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(BHRAEARRA)

HEEBHLBESOESOHEL,

BEENFITEERITFERVESL TV EL TAES BIcdEAITE3REL T
ZOFEOBREITRATHABEFEAEL2R L HENBENOOELTHDLI BT &
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BELBEESTIITETEES. (—R2500M L HREE) |
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SEERIIKOERE BEAOLREBLTFEV,

1. BHICHET 5330 B35, RXibs. HTgs, /—F, BEIGERZE (M
TEZFEX) EBBLET,

2. FERIELR1IEHDED, BRI (EADar—TRV, BELEHII¥r vy 7 R
a—i EREHEZ D OIARR]) B 2HERMTsI L,

3. FRIRmRICES, B BHRR, £, HE, S THR 6 BEUN, %
Dt 3ELNEREL L EY. EIR 1 H:IFSC 0% 41340055 A TH2. 58, 2L
DERTHI0FELBLLLTTE, 1B, REZEANVELEDHARFHIRE
HEBAIDOERFEEFBTHRT I LRV ET, COBBOEEAMEE L1
EHiz>& 5,000 HT¥,

4. FREAOBIC, FHBOKK, RRROK, RUKEOMARHBL LHFE+ 55
R ERLZABERITEI,

5. FERmoBBOmE, JEF, 4 RERREZERUBEIZ—ETIV, EHLE
EXICRY 27,
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7. FERBR%IOEEL T,

8. FERERIHI- TIRKROGBHEEEZLTESY,

a) FRE&ELD, *ﬁ%%’ A-4: 400$§§ﬁﬁmﬁ&&i)5‘l‘f1:$‘(‘o

b) EiTRTEREZES>TTFEV, I X912 EA, RPDTFiTEY i
KESDOEFEIZDZD, B2 TRBREACTVRVEZHECTT AV, KPERD
HHAREXTHHEEL, TALEANBMBERLFIZHARL TFE V., RiZidfif
BEFRTEREVCATTEY, IOBIZIZTTEEL - RE NEE - FEHR
FHEALTFT &V, RRUFRIZE DL ERMHEE Y o#fhiRA Sem Xz 10cm iz 75

: 5k 5&!@]/?—]:3‘1‘0

c) KRR, EHA, EEOFTBRELA, FEBORIILL2FTTE. f
X0+ BHICR VEDRI 1 B (#940058) LINORIEHRE (A4, 47, ¥
AR—RIZE D) BOTF IV, TIXHRILOFSCERNIL 400 BURNTT . 4ESR

. BoRAEERTEOENERRTAILELDET,

d) BFRT7ICTEFELLY, RBOBMEA— M VEICE Y ET, FEAL LA
BV JIEFIZTREIARTUVEF—=TFA 1A, NBRETRE—AF YL
KT BLIARTUVF—FAV2E, TV v IEFITILIARERT V47—
AVIEEFEALTFE Y,

(47]) Batrachospermum ectocarpum Sirodot, Summary, sec, min, hr, gm, my,

mm. cm, m, ﬁ_lz ml, 1 pg, mg, g, N, M, ppm, lux, w, amp, g (gravity)
25°C.
e) XBizBLYVI—IEL, SIAIHCESE 1), XPORYAEL, ERrHEENE
Iz D810 ) S IFEEL, BRIKROPZEL-TFE,
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“Biochemistry and Physiology of Protozoa 1”. Acad. Press, New York: 27
-128.
4) FLEE - E)IRTF (1970) FEEL MBI Zygogonium DAEMREM M. BE
18: 15-20.
5) FEMBRT (1947) iGEEORA. JUMEAE, FOR: 1-255.
6) %ﬁ%f( é;965) MR OEEE. SHERE (HEWM - BiIER). B,
FERIcBT 5EEE, T84 HRiBNEHHEFE 4 —1—1, FERPFTAY4EY
Ygwr AFRNFRERERICAVET,




BA 282 -—BX2BREE

(1977 -4+ 1.  BERFELRHE)

(1) XBE B -®A 5 - BHFEE - JERE:
gEER ALK/ Y OBE(L

FEEORENTHERLL )V OEESLKER, Brosi EORERZRICEAED
FEXTRETEOH “2h” BLIFLIEALNADT, TALIZOVTORFEELY
MEL, ROXIRERE X o 12050 - O WAL LV I EGFTTIL, M
SE - £R - AR - WIk - £FF - S5 - BT I B - 20 HE /AR
RSV THREL - BABENED bhicds, REREERIz>V TXEALLD
FECRSOKMMEES iz, 2XF Tk, oL 5HBRETREHLSTRHEAIL L
Stedd, BUH - BoRAYPE S22 5 LIKEICEERA SR, UErs, Znk5k
BRAZENRVERZSNBFEERDO—2ELTH DL V2 LALELLEION
3o ¥, BTEMIN/ VICLFEEOBETRED bhiz, (LUAEET)

(2) BREE - BEREB: FITIIYE U BEEREO LERHE
1 B¥- 2% RROSHE

FIUVRYE ) VOEBHERE GREEBLIVFREE) 2EFEOER KL L LIz
#L, Fhborew74va, 7423V, BH, RELLEOSEREZREL ik
L7

rau74)Vadkit 06—08% (dw.) T, BEMTELEL, KV THRESE, E
BRIOIETHOTNCELS R olte Z4a VXY VERIT, EFRLKRETTIIZLA
EEREL (40—62% dw.), RERTIREN -7z 24—40% dw), 742y 7=
VERIL, 3ERTELVERRED bhh o7 (1.6—26% dw.), EEEEIT 5—
8% (dw.) T, REHMLEFMETIHITZLEALRVALVTH BHREROFRHEN
KB, BREMLEFMEI VETEP o/, RESERICOLREAERIZL, FHW%
RET, EHIELIZ oW TI0%AEICETET L (BFKEKR)

(3) Infti - REHER: FTVAVE/ ) BRERGFOLEBHRE
2. EREHXARK

ENHEELILTIVAYE ) VOEFRLEUERATHIKRER - &L HAVT,
ZFOEELREREREL, HBEETR o/, RERZERRIZ L _ESTHIZETE
ENRECHR, BEALENEL, BREMIEFTIHOEERNE DEVA, F0B%04%
EHEEICIIZEACENTED bR o7, BAEEY Y OXAREET, EER -
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BERTHOTMPIEL, RERTHME-T. 7ru T v a Yy ) OXEGREE T, EFE
< HREE - RERMTIRLALENBD bhi ol (RRKEX)

(4) =hEg: AYE/ ) OBEERICH T SRBTLLORIFIIOVT

BEFN48, 49, 50, SUEEIC b/ » THEMEEEVEEL TV 2550 LDREN DI >
T3/ ViBEBATCKRDOENER I ol (1) FITRFE/YLRFE VO
BELIEHREEG T COFEBERLERML L OBER, (2) 75V 24/ VDR
MRFEDO R 5IBGE T OFLEMBEE L EENDL L 0BRR, (3) F—Mf TOR—FRME
DREB ) VBOBOEFEREZLEENR L DMK, 4) FIVRFE Y LRFE
7 ) OFREBROR-—BBEFA—BA TOELBEE LERE DL L OBR. L EOMRRITE
Eno2RYE /Y, FIVRYE Y TR, BEUIRHEBOBECELTEhEAEL
T30, FOBOESITThEREL - T3, FAEMBAKIC X - TERBENT S
OTIEAL, BRI > THEEBEENHEBINS, T IRV E VIZAYE/
Y LB SERBETTI b 5Tz, (RIAKEKX)

(6) AfEE—: /VOREEIERRPICHHTST I/ ROEEL L UER

7 VOEKIEROBRET, RBORR, M7 I /BEHHTIHE S, P
TBHLLES, EOREN, ¥Wc. TOFER, (1) BTH»OREEMM2 7 B010
xlem P EDEETIE, BLAERITOT I VEARHE S, (2) 10°C T23H
REFOERT, BERT 973.8mg/21! T, &KX, £V ® 69 n mol, F/h, 2
FA=rn 01 n mol DEMKRIHENT, (3) 20°C T8HRIERNESIL, HWERT
316.7mg/l.7] Tix, &K, Vv 24 n mol, 4, £ Ve >® 0.2 n mol
OEBBRHE I, T, BIBEALLT (1) BERESENL V., s TEIERE
Vo (2) EHEHHTRVOT, 7/ BoEidtisyv, (3) BRROEEPIZH
BTN BETRENS B, K ENFEThD B, (FEVE X KER)

(6) AfEM—- LB A: ODFEMAFE<ITIT

KL BRBHRXODERICOWT

J Y DEKICHETZ ATV YR, /Y OBEEKIIHLT, Mor0EBEH2T
WABZLBEESNSEN, REFAOFREVCIBHILELZOND, 22T, A7
YTIC ko THREES AZERS N B0, £z, HRERBLLED, FRIZENEE
BLEMEERAL TR N2 TV TROVEENPORSISMESHS R, Y, W,
Wy, O 4¥REERL. FRWEE L THERLERLAYIIE/T I /BT, Eh
CHERE U R, RN, RILAEL SRBMZDDOEBAL. TORKE, SENE
BRCHERAL 72RBHHIT, T_THASh, RETANERS N, REWENRT I/
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BOER, ERENTRET ABEIAZTVTOBEILL->T, £7-7 3 /BOBHIC
IoT, Bl o KEHOERL bRz, BHEOKELEL TERLLS Vva—20BE
127 2 VB L RRBREDRB Y RERENRA DN, ENERET ZEREIRNEr 5
2o (R Pa HEIX AR H)

(7) BURERME - ZIUBAE - BWIGEF - ENRR: BEICBHITS
Siphonaxanthin o #gE

BREEBREDOPEN ALY b it 540 nm HHEICHEERRNEZ - b0 (IFEALE
FitBIcA 60 3) Lz bo (BFMRICAONS) KaPh 5. BiIE & EHE,
BEZRITRLE U, BERTEICHEER 540nm FHEOWRINET 450 nm [HEic RIS
K% %> Siphonaxanthin p3EEG AN TEE D Fucoxanthin [F]{g)z KE/4 Red Shift
FRLIERTHIELWEL . 7uuT 4 aBROBERASY b iz ThH 540
nm FHEICEEL S KA Sh 32 &b Siphonaxanthin % 540 nm BhED (6
X)) ERRL, ZOTIA¥—2HRI I nnT 4V alfBET I RAREHRL S
RTTENTEB, ZnBEFEHN Siphonous algae (2B & 2 W iIEFTIEERE Ulva japon-
ica ICRME KR, TOBRPREDEBPRTICEETT EFEREICL > TEER
BRTHBZ LETRT 5, (BUEK - EWF)

(8) itbFRHEE™ - MGRE™: BEORKESHER

(1). BREDCTFT7AYVOEBELEREDOY LS/ (TAYH), FvIn=
7 (IFVFH), #=3IV (IVE) DEERCEEA T 2HERERDORIL A~
TRV EER M ARRIET B L, EFREOCKEIZIZ 500 nm~600 nm (2T B4k E
BIVHEREH BRI IROBERICEEA TV BT EMbholce (2). TF7
ZF OFBEETIZ, EEBITL 5 AAREOERTIZ B THHEE, M, ERET, &
FHERICZERDOD B LBER MAVEFRETAZ LIc > THAL K, (3). #£E
NS YIZDNT, EBREORILARY b EERRy b VERIBLIZER, ERRR
BEEARI I NVIZELVCHEENED LN, 7 4 a2 )XY LT 4avT=00
BHIZHHET B LEL LN IEERICBC THETH - 7

(*&IRK - EEBEEHESE; **HK - BB - kE)

(9) EHEx-THEE - MG HHEE: RIKEE
YFIHRTF LT CCO, BB LFERBICOVWT
UFUHRT LS (Halimeda discoidea) % Fiv-T, BFEDOHERE L RKLETA
kUt C.CO, mfE&Mic o\ T, LFHEME EFEMSERU X REFHETHRITIL /.
(1) EfEO#E: BREISHETT 4 74 MROMIBX VRS h, T OMRIZEY
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DEERH B FIR~A - THY, FEREFORETHI bANELE - T B, DD,
FRENTICITHRMICEXR R E@NTE, ZOEMIZRodEKST LiZdbn ) Bio
RBREEOKVIETEELLND, (2) ARKILHEMMRUCCO; DfgMA: HiEHRE
L HENEO EROEEMNBRIEL TV B Z Libhoi. BEREORE RIS, B
ENBOBREIIEFI RS BEL TR, B KESLLRAEDLDOLIIFELVEREN
Hboh, BEOLDZAY S VIROSIERRE L THES . L LEFRERY
BHENBOLTORERET FLEETSH Y, FREHO L ORED AL 7,
(X - &£8)

(10) HAXE—Hf - FRIFE: UNBR=HREL
OXEREICEIBE7OTOLE

ZHEE, TE, B0 L SEOTAKLE E~DBANEY, KEANE
LAEHELTE . TOBDHBELEL LEYHIZOWT, AELBREEET %0
BROFMEEIcE4ET S5 3mm D EOEER &, BRVOER 100m o
1{EELAEE RN 6B LT3 L L, ERERBLT, H AFELHEL
1973 ~764E 1T 3313 M OREEIY, BH Tk 21, 25, 30, 29, BRTIX 4, 7, 12,
13 LBbL, TSEIIEEE — 27 ITEL o R, ko COD (RERE (A3
ppm. #H 8ppm. LUT) KL 7. HEROEERT, KEOEHELEDTI—HKL
7o AEPEBHEIY CRETOTANED bN, BE7 eI, KEOEHEEFT
BhALEEIRLEEZBN S, (B Fu%Es)

(11) FpEe: BFRBRTEFROAS L5 KL o IHER

J VEFEHICHBRT 37 AV B Ulva XURIE T T 7 AV R Th o 7283, HFE, £
oEhic U. dactylifera S L\ FEE, U. stenophylla b LUCENBAET X5k
olte BB, FERTO—HTIE, EAFRFRETRRELAL TRV U fasciata
BLVEbREShz. ThbizvTFh b ARSROMBMOHAOEL & B 5¥IC
BEWEBRETELATV I AEERICANT, HROBEEERL V. LB, TOEDR
2, #7757 Galaxaura OFEUT SV THHRT 5, (BK - 2B - KE)

(12) BETEH#C: HELBOFHRHHRFE —(KHRREOBE—

WEHEEREOWR L NI HER L OBREMREITT 5720, 1975~T65EiC, R
B0 5 A T, XEHRBOLBE L EESH AEREL, toBRERE R
HL TV 3, FOHTREBLOMBETETOMRNE LN OTHRET 5,

EMEEBL T, FEHFRIESY TR, BERME»SKE Tm o
Bz EAEN, EBFLTEY, 774, 57U SHEEORBEGFETESRME
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DHKE 3 ~4m ZHid THEBYICHHL T/
EHEPEBEOHBEREBIV I VAT EY, =Y )RS OBENG L ERE
FIREROBE D /- HAESOHE L OEFESERTE -, (FAEK - BkeE)

(13) EwE R/ 3L: Cyclotella arentii Kolbe
L EDFEEEICOWT

Cyclotella arentii i KoLBg, R. W. (1948) ik o TR Y = —Fu b s -
BETH D, LobonTouoRiEEL bonrwic, CLEve-EuLer, A (1951)
iz & 5T Coscinodiscus Bic &hi-V, - Focep, N.(1972) iz & » T Cyclotella
Bizb ¥Eh7=h L T35, VaN Lanbicuam, S. L. (1969) o B4 Tix, KoLBE D
RBHABAEN T B30HTH B2, RV Cycotella BOBEFEEL TRIYFEDLAT
v BbICIKICET 52 OMEN, bAECERE, BE, BEOREROKRIC
HRAT5Z EAHEDICE > THRSN I LRERARET I L LEBbh B, £/,
Z OIS TEVRRBEAZ/ES 2y Melosira Bo b o L Bbh 3EHL Ros o
T3, WELIIIMLISOVTEEERC L 2BBRERL I L2 8ET 3,

GREK - &£9)

(14) BEBBFM* - RAFHES*: BFRED Section
Pseudonitzschia 0¥

BFREHTINETRASIN:, $HRBHEE S 324D Nitzschia 13, £ D
Xikiz N. seriata ¥\~ 9 B TRENR T 2o UL, HASLE OEEQETEHMEEIC X
BHETIE, N. seriata [ZFEHNRS Y —> 5y FThoT, LATERELILATRT
BRENHITE T R CIEISELIETH B, L SIFRAKROEE D Nitzschia
i, EL Tk 3ERH R MBS0, KEEES, BEIFORS X OEE
BT BAL BRNEECRHEL R, L VbaT N. pungens (type LI 1.
multiseries) v N. fraudulenta DHBLAFERL 7= TELRXBIAIT, BHOWIR, &
REiOFE, 102 MY OEETL L YEMOK, YEMEO/NILFIOK, 1p B Y olIL
DY TH Do N. seriata 243301k, 2L RHTILENTERD o7

(R AR *>*ERGRkE K. K)

(15) ®il @B* - BFHAL: dfifF - REHED Prorocentrum (DT

FKEBTH 3 PilEs LUKERED 757 b oo, 3k (1962) iz Exuvia-
ella DFEEEBREL TV 5, WEET 1974~1976 12513 THHE - SSRBIARIC RS
BBLLUTHBEL, XEL VT Ezuvigella sp. &L TED LR BEEHIZSWT, &
BHURLVTOBESE, (1) ~ABEHRz 2 @n flagella pores pfEEF 3, (2)
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THICBEEL T2 AR0RKE S spines RFEET 3, TLERBLIZ. ThoOBERIT
BrAARUD et al. (1957), DobGe (1965), LoeBLicH III (1969),Faust (1974) %35 Ezx-
uviaella baltica, E, mariae-lebouriae (\ ¥ b Prorocentrum [ZEBEEH TV 3)
OV THRIBERERLE—HKL T3, BEDRBIY theca REIZEED/NERH
FET3AT, ARB I O0®ICEET 3L, MO X flagellar pore [
WoNERE R FHEy central area DFEER L - TELLFHRSTFbh TV 5, =
N O DOBEER B L OFRROSEFNAE STz oV TRET 5.
CBARK - HE; A 0T 403 hRE)

(16) #§5¢ =F: Volvox ¥ Volvulina steinii & Astrephomene %}
Astrephomene gubernaculifera |22\ T

BEF{LL 7okKEORTEFEL, 1 ~2@EARKELEE S5 2V r— L ORICEES,
KEAkEMLTER L, BEBRITIZ L > THRE 3,000 Ix - 16R:RIMRMHA, BE 25°C 0
ST CHEELLLZ S, BENED 3, S Volvulina 3%, £, BRINR LA
MNBRDOE 1 Hiifid b Astrephomene PFELJce Thbid, FHFELBDL S,

Zhbid, BEBELIZTA 7 ERy P THML TTHEHT, v — U 8%L, #
BLEFEZSOVTHEL OTHET 3, (FENBIHE Y ¥—)

(17) IngEFEx: RFEI-JLTR

Euglena J§ (Euglenophyta) |33EE4 R oBMIMEET, HRMICEAILHIE,
F, AREEICHET 5, 4Bz EdreEnBErG (1830) iz & » TER#Sh TLE, BE
ETIC, IBIFI0EE 5SL OEBAHE SR TV 38, ThLOERICIIRTH%
b0b%<, BEERNTV 3,

PriNGsHEIM: (1956) (37 w—3EdkE VT, ZhPhoficxtLERMEML,
F—ny REOLDIOVT, EHEECHCRER TR ol

HEG 7 v— VEEBKE VT, FEEOLOOSEFMAMELED T 3, SEIL
7 n—VEROFE, BIUY, ETOBEREEHEL V. (#STK - )

(18) RIUERATF - RMREH - KR B: A—-YLToORREELL
BRERICB T sMRAMBEENE(L

Euglena gracilis Z. 3REH CHBRBREERT 3 L BGMIRLL, ERERCL-
THTET 528, RTIBL CTERRRRERT 5L, URMUANEREFETERL, B
SFRBIC Lo THMT 5L 5T B, T OREAESM X AHEEROMFE, TR
2L EMEOHBAD L TRz SEIZERE DRI LBHEROLERIZBIT S
BN OTLE, BROICEAEL HEREHET S, BIORLEREK (a7

— 46 —



SAFyK) & I rarRY7ieonTid, EHRIFEBERVT7 )V —Xx v Fo 0k
EFAL THRCBSL /. BLERKIEEMADEC-REHT, 72 7MAMI
PEEIZHEE L TERET 548, Sh S ARIRBREBRET 5 &, KicEBRIc, Fu T
ATRF ARBROHBARF 7 a( FOMBRABI S, I bar FY 7ix, HE&fER
BT 3 LR EE BB - TEXLT 545, KT CixiERikoRE L tiz, Bikick
> TRIBENERIZBEIT 5,

(19) *# Lt ® - *HEARZ R BA - TERALH:
BXECH) EROHME I FH

BERTEHHABOFOHS (1) LEREETKEEDHEBEEAOZOME (2)

wbtHYE Chromulina rosanoffii %, ¥7-teRLETHE (3) 2bt IV ERH
O—BEFE L, ZDO5L (1), (3) KOV TIEEERLT- THEL DR, BEE,
ERBEOKRZ, BRZEOHEELIIHT IREZHARTV 3, (2) oW Tik, ENT,
RARTHEBRINI LD LABRTEBNREREL T 2RBEEFHICHERL T, #5E
BEfToTw 5, TORE, MIHWTixd 58, cell cycle 8rUte & Y THEFDIT
Bizow T, Z0MRE2HLOTHRET 3, 18, HEEic VW TOREERLH
bETRIMT 3, CREOK - H - Y, K - £PR)

(20) *@pEAFYZ - **HL B R B - TERLH: BF
TIFEAESTADERLE EOHRELICOWT

BRBENOEREOHEIEE Y 25, Brachiomonas submarina LRIEESh 3B RE
Lico TORIIBHEAROPIL 1EDORER ST LBRFHLEN TS, LML, Th
BEETSE, (1) LREOEREOW, (2) 3, (3) HIE, (4) HEREENA
BLF, BXUThE0H@HAY, BeOBBObDOEEL I, ILICEHEROM
BORESECELLBT A L B8BEN. ThEDEENS, ZOES, FR
RO 3\ i3 AR ICEE T % Chlamydomonas 7z, ¥ DO BIZRIES A TL ¥
SfERMER B LEL DN D, EEit, FIRZ(kat, salinity, nutrients, growth
phase, cell cycle o stage Z Xici@ET 2 &%, /ne— LRI L 38827 T
W3, TORFIREE TR SR S h-Egk0MINI#EA ] B. submarina
OWEERTI L, 1HDOILTHLARIC bR > THBOEL VWL TTI LAY
DHRABRE LD THRET 5. (BEOK - B - W YRR - £R)

(21) HiF =% - FEH: THE770FF 748 (Acrochaetiales)
CRShA3EREROHF LVEHERITOVT

HEECEE7 7 e 27U 2B, BRENFERECEBERINDZ L, FiFlrsE
A7 —



WTHMTH B2 L PN, BLERHABETHSLaN5 (Feldmann,
1962), = DBEOBERTHBERITIIRD 3 oRbh 3, (1) ZHLIERBIITOER
HicEALZEIZE Y 2{ECHEISH, ThPho BB, OERLEET S, (2) &
BRI roEMICFEYTLEIR LY 2@RESh, FhEhOBRMEY &R E
£¥5, (3) THLAERE» DEEERTENET 5. BREIVThOBALEY
B, R Th s, FEEETEHAY_=EX I EKIcNET S Liagorophila-
like DEWEF~7-L 25, BEEEFERZLED 3200 FhELEEZLOTH D T
Eibhrolze Thbh, SR EEBIANEZBARL %, —HIrbEOTHICE
NT2Ef4% 2 ~6 ARHT 3. ERRIEEBOFHEE R s EBMICEESIELE
BHMEL, ThLOERMBICRMTEL VRT3, ZCERFRERE—Ry¥~Y
B (Derme=-:.) OFREBHLEZLONRLY, Tr7uxFvrBIIE S al)
LOTH B, (FBEERA - B - A K - AR

(22) *spf B - MFERAM: LRAFIVIEED
ERBOSFEEFROWE (1)

AH AT Y VBRBREE TIRERCUEERHRSIA TV 5. BATIRESRUBOFIH
DOAMARERIN TV BN, THBRTRTEROSEIEE HHERL LI Conm-
psopogen oishii 1BOHEEXOhTE, LAL, EHICI->TIL, BREDCAF
ATV o, B EEEIRA ¥icihE C. coeruleus ¢ synonym Th5 LT 5
b, AT, EFEHIC K o THBEPZYOEERSHZZ L2, 1ELIEXD
R ETERE, #ONOREDIAML b 5. WEFRIHRLSIAETT 20b
WBEAAAY Y TIZOCT, FRELEEROMEETo T 5o EOFER, HHHKIC
B LA A ATV E FXB (Compsopogonopsis) O 1TEDIENIZ 2 EDAF
AV IBMBETT S tmB LU C. oishii 13 C. coeruleus L3RR LT 2_ET
BT LRENBELM Lotz C. oishii BIUSEFHBEL THRET S 1T LY
IR RN R BT & - TiThbh, AFRFENLERES N, F (& @
CTHETSZ L ERNITH D LR Y, AFRIZOVTHLEL DARERIE
70 (IR LCTE; YMAKK - £PR)

HEEBELEESOREEO B

BESOTITEZITERVETLTVEL THE 8 BIZREFITE3REL TT,
COHEECERIT R THAREESSBLA LEERENLOEETHDA B Z &
Z7%->THY, 2HBBHBENIBOLDFLADTHHEBTVET. LhrL, BHE®D
250 F iz BHEYE (WI00FM) RRL Tk T, KEFUOA—BOZH 1%
BECHELEF32RETTH, BARTR~IALL, MEBO/E /MG 14278 (LESE
BELEBEMEFITETERAS. (—DO2500MLLERER) ) B
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