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Fe < il S TW I BEIRTR & DU K OHRD 2 >3 —cibilEh, 6 313EHK
KREFE I IR\ D EEEREE Phaeodactylum tricornutum (CDWT &Y B
XX 8mHELT, BRIk olce BREISH. COBFRIAEN 4% bt
FHhdC&ICH->TND,
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M. KUROGI and I. YAMADA : New knowledge of ecology and structure of Akkesiphycus
lubricum YAMADA et TANAKA

—RENZ yIILTNBYS, HER R v TEERRZ 2 vTENRE, IUHH
Y Ik - CTEENMOHIES N TR, BEWEERMACEKRESLT, FERCHN
THEEHHE T LEBORNEO LNWEBREIN Tz, LHMLEKRD RERDO/MA
REBICHENTHTNOFET D L 28E L, 2OMOBANICHEDOFEDREERE 2D
~izo

BECIVEE LS OMOWEE & HICB [ DTN TIIFEREOWED FELITH-T
Eieh, a7 FXOHFUWERE RO, KEOABHLHB CENH¥E, FED
BOBECOWTHHR 2182 C &,

DL LB

—MEEOHRELE D FAZECMA THEERIBELE OB RIT R o720 WIFHTRD -72
7, HRESDOBMAEDITR .

FRAEEEORICEROHABDITR - lco BERICRIEEDSHEBT LTz, 6829
B~7B1HOFETH B, 7812, BHICHHRELZE GLKBERZE ICX->TH
LINTWB, AREBTa V72 FXIMEEET L TWCH2REL D 6 516, 17
H, 9B10HTH2. 9 BZEITABINEN - D TCTRORTAERIT LS C &AM
Mole?t, HiCa 72 F¥EHDTITENHFELEN 512,

FLUL RN olca 72 PR OAEMSBELEOGRED /¥ v 7IHCH B, 8BS
MEOREXEHMNCITR-TELY, 2 v7TEFXOBFLELTW-DIL6 H30H, 78
30H, 8 H26HTH3. 6 H30HICK 1 mRpIBOTARLESICEL, 7H0ECLRPE
BOELEL TWiz. 8 A26HICIREEMIIAR LY, Fic'DREHEL0~20em -G < 7%
2TV, %36 ALIENE 5 BISHICHEL TWA, Rftho TN, £7/210826H
ICBDEBDHFEETD - 72N BDONDILIN 5 120

ZOHM, HEEBNEET LR U CRIPAZOHHRENFEE 7 BTAYIKEOELL D
BAHRTI LT 2RESN LD ETHD, TAIUREDOAFEMKIL19614 8 528

* AR EEIEYEEE GURMIL+&E/\TE)
The Bulletin of Japanese Society of Phycology, Vol. XVIII. No.2, 49-53, Aug. 1970
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HICERETRESN TN S,

—VESE, EOHERVERROFEICLZE, I v7E FREJIBRNEEEND /
B o 7INC B K EHEREARESDRBEICAHH L TN C &I 5 (Fig.l)  iBEEED
B BRESERAICRERLUTREL TR EZRAN - THEN. TDXS I8N
2R3 ESGERECTITRND, FRICOETIOTERNWNEEDND, BWETEN
EFENHHNIZN,

EBRIK, /Yy 7IROTERREICL, WeBEICTsL, 6 BRAENOHBDTS
BTHEECAEE LTI ONEETRANWNEEREI NG, 6 A5 8 BXTORA¥S
KEZJBEDO BREMcL--THDE, 68 9.0°C, 7H 12.5°C, 88 17.0°C&i
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Fig. 1 Map of eastern Hokkaido, showing four localities
where Akkesiphycus lubricum were collected.
@ Akkeshi Bay, (@ Cape Nosappu of Nemuro
Peninsula, @®Moireushi and @ Cape Shiretoko of

Shiretoko Peninsula.
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Fig. 2 Hyphal filaments and pits on cell wall of Akkesiphycus lubricum.
A-C Meddulary layer consisting of hyphal filaments in the lowest
transitional portion of blade to stipe in cross(A, B)and longitudinal
(C)sections, D-E pits on thickened cell walls in cross (D) and

longitudinal (E)sections.
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ISR - TR E L BRI TR 2R L TND. BERRORA, MEEDBEFAICONWT
A HBRRENTNIE

LLa 72 FEO IO THICE > THANTAHD L, FEOREBERADEET
BT ENDIND.

BRIRD SR D A ER ORI O HIE 2 S FROERICE - THRICBRWE T AIC RS hT
N3, FIDIRERE LTHELNZY, KRECHMOTREIHER, BAFIOENERNSKS
HEEDRAE Do TORIZMED EFITHNTRIANE L, HoTHE . THICESIC
o THRIZEZ LY, KOTHRCERCBITIIHHCINTEREDS L, MBICHEEL
THAR R R OB 2§ 2 (Fig.2, A—C),

EARFLUIEDOWNHDIRE LizBE2 bOMilacAa oD, BREL izMfEEEDRT & M ILER
7, BT MR T L T3 Fig. 2, D—E), ZOBEEFOED LT
BEREICE W TIREAD IR,

CD& SRR MIBE OEEFIL 2 Y7 HEHDOEND LLTVS (K. KVITEED
DELTRY 4 % 2 VEICEKZ D DD HTWS (Fritsch®),

U - B GIHD P EEROREEBEEA2ZRELOR, 2072 FFREAR G
PENCONI= X B ISV 5L, BN TThbhaDT, Bo@BDZbhTHaEN
I ED EIRIC &k - THEB2ZBR LD THH 5,

BRICa 7' FRICOWTRAHERZ W Wi UHZEBEECIEL B, %
IoREIC A OEBY R 5 - BB ARG EES, BEESRGREES R USRIk eE
HBg JHRE B HICkE U LT 2. KR ARHRO—EHEGEE ORI EHEEI&
IC& B0

Summary

Akkesiphycus lubricum, a shortly stipitate leafy large brown alga referred to Coilod-
esmaceae, had been regarded as a rare species found at Akkeshi exclusively before Kur-
ogi?) reported the occurrence in Shiretoko Peninsula in eastern Hokkaido. On the struct-
ure, the plant is described by Yamada and Tanakal as being composed of two layers,
outer cortical layer of short assimilating filaments and inner parenchymatous layer of
colorless cells becoming larger and vertically longer inwards.

The present writers obtained new knowledge of the ecology and structure of the spec-
ies during algal investigation in eastern Hokkaido.

The species was distributed on the Pacific coast from Kushiro or Akkeshi to Cape
Nosappu and on the northeastern coast of Shiretoko Peninsula in eastern Hokkaido (Fig. 1).

It was collected during summer, from late June to Jate August, in the investigation of
1968 and 1969.
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The presence of hyphal filaments and pits on cell walls were newly observed in anato-
my. Hyphal filaments are issued from inner cells to the center of thallus in cross and
longitudinal sections, consisting of uniseriate elongated colorless cells. In the lower part
of the thallus they are numerous and interwoven each other to form a distinct meddulary
layer (Fig. 2, A-C). Pits are formed on the wall of thick walled inner cells(Fig. 2,D-
E). The hyphal filaments and pits are not developed or rare in the upper part of thallus.

3l B X ®

1) YAMADA, Y. and TANAKA, T.(1944) Marine algae in the vicinity of the Akkesi
Marine Biological Station. Sci. Pap. Inst. Algol. Res., Hokkaido Imp. Univ. 3, 47-77.

2) BEARZEM (1968) 2 w7 ® F¥% (Akkesiphycus lubricum YAMADA and TANAKA)
HPRYEICEET . BEH16, 168—170

3) IIRERSSA (1964) FHE HEOKE

4) [REASE (1965) BEEAH. WHEBBE, RN

5) FRITSCH, F. E. (1945)Structure and reproduction of the algae. II. Cambridge Univ.
Press. London.
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N. KUMAGAE : Morphogenesis in Dictyotales.
VIII. Tetraspore formation of Dictyopteris prolifera (OKAM.)OKAM.

T IV YEIEMOYNX B Dictyopteris O CHIBIEIICHFRE I hi-DIZTY
¥NZX D. divaricata (OKAM.) OKAM. #iFCHd, TTEH 1 TBRBEOHE<H
SEFIFRE L THE REMEOAHT n=16256MNC L-H, %2 »F UBFicig
L UMBONES T EORBABIC BN CRABOREAEZHRE L. LMLZOK, Bl
BLEE PERNBEOME T NMITFEORANWLZEEL, n=320b07H3C
EZHALMCUTLUR, =Y YNAXICRBREEEIHDHbDEELZONTE I,

S, TYVYNXERBONTYNXD. prolifera (OKAM.) OKAM. DPELHEFDOE
BAR2BR L& T3, FICR~NI-& 5 RBER2RHTICRES XM o720, D

* ERERLH SRR ERRE | BESITHER)
The Bulletin of Japanese Society of Phycology,Vol. XVIII. No.2, 53-59,Aug. 1970
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BROGEDY, G, T, EESY KV YNXTHE LIz bDEL BRBTLOK
RIMOREMABHC0—64TH DL L, FITAETFRMEN GHEARTFIDL ODNBED
SDBIBEAHTHY, HREEBIIHIB2THD T LB ENROMNE 5720

zt;)ibcléaﬂkcmﬁ@ﬁlﬁiﬂﬂév\ttwfcfﬁﬂlk%ﬁ%ﬁlﬁﬁ%%ﬁ%ﬁﬁ@ HERY,
ABREHOMEECR CBHORERL X T,

5 %

FEHE19644E & 19664ED 8 BICHAUMNMIEET, FiAEDI08IC RGE BT cL
#£L, WFhd 7+ Y VBRI (40% formalin 10cc, Glacial acetic acid 5ce, 95%
ethyl alcohol 50cc, Distilled water 35cc) CREEUizo /37 7 4 VYA ﬁik_ckc’ClOﬂ@
w#&bL@BAJT/A4/&ﬁ%%tmébto

&8 B

1) HESRFRMEOERICONWT

AT ZEIEO HiI 2 S AT ARSI U o RO T ERE U TERE
Ndo MATITFREMIIEEEMIEA 2 EOWME stalk cell 2EIVHULAzDBICAEL B,
FIRBUEBEIBRY L2235 ICKkERBICONT, BbRBICAEET S (Fig. 1-1),
WO H L oRH0AREHEOFRECTabhD (Figl-2, pll-2), SBICK
>TTEBZZODHD 5 bRBAIDKIEAE L, WRIOKINS BHDICKD. REIDE
D%, MEOETHCHLLSH, MEE2OTMNCERVALTEEZDYD, 1
@mmmmuawg.bwocoﬁﬂﬁo&vm%@ﬁtén&&%a1@@Cwm&ﬁ
HY, THBEECROBROERENRON, BHEILIFERLTNS, REAOKED
ZHEEROFBMEZ D HT AR 2IT85. COBGMEOTERAC &7 - -H#EFZ L
<0 (Fig. 1-3), TOHBORHDHNWIZHZDBIZELL KRN, &b o BORITI
oD MO HMEE BREE BELFELTNBDICH L, RARITIREEAIIZIE
s=2pe g BAE TR NI O ML BN, SHERDERICONWTHENENDEBDAICZE
PR O5N, PL I8 ICRTESICEN->HBOHTRERTHZTNED, KAflici
FREE N ERISNTWRNREEID $B. Lich T, CORHICIKGEAIZSIERD
KL FE LTV RBORNCEE S5 LT BEAVERN. HHAD D ORI TTA I
B SICERT 2, COMBOESRNMOETE LW EL 1), COEICIKNH
DT b BRDIERD TR T 5O TREKIEIEOFRICBE LI K. HREICIXE]
BADHE D 1 DRUEMEIC B O BUNC R S L, P CIIET B0 (IRATHIOK D IC
HET Do BIAOK D 2O IS NS THREERIERICNS RRHRICR DAY, COREA
23 EDHKDYEMKIZ60—64FTH B (Pl 1-3), BIEBDOFIDICHEEKT B, BWICH
BTV REKREICEL -2 5ICRL PL 1-5), KEICEISICZDERIERL
750 (Pl. 1-6), HEIBOERISNSECKE, ChSOReakiE 1 20 L SECCIC
LT ORC3 Pl 7). COAMRMBEORRE D 2OREICHFZDN, BIEBHD
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HELFIRR REACKES, WIS ZbOICES, REIDBKKS SICTHRICH LD
5h, PEOMEEL2ETE 2 OWERIC/KZ3 Figl -5, ZEMOKZERE cMaOH
RECAIBL, EOHRS DICEE L TEMITRMEOBL %3 (Pl I-9), PL I-8icik 3
BORZRL TS —BEFORBIICOL ON-BEOLOTH D, FROKROM
MiC L 38T, EONARETRMIC /K28 E OMICHlaZEABMTEbh TS, M
SRFREEACREROEREIRONZDICHL, WHEATE ZEAERDNKR
o MUSEFEOHICIK 3 EOMMIEZLObOIPHADON B

Fig. 1 Formation of the stalk cell and tetraspore. x 230 ; 1.Growth of the surface cell:
2. First division of the surface cell : 3.First stalk cell. Nucleus of the surface cell is
conical : 4. Second division of the surface cell to form tetraspore mother cell and seco-
nd stalk cell : 5. Growth of tetraspore mother cell : 6. Metaphase of first meiotic divi-

sion: 7. Prophase of second meiotic division : 8. Mature tetrasporangium.

(2 EoETRERORASH

PE RSN RBE, BBEOHRREICAE LW E TS X 5 BEY
%o KICZDIDELSKHRERONV—T RIS Pl 1-10), V—7 1K1 FARCEE
>TOLBNBHDOVZNY, CORWMIICHDL ONIBELHD. ¥F7°Y AFIDH
BREFOHMCIRELTHY, TrehD0RANMNICEBRLTNRIESICRA D, Vv
~7 RS B L LB OB, BEORERREICHET 5k 51085 (L 1-11),
Openspireme BIDZERIEY F7° 2Bk D & HICHET 2 DCRBENARHCHE D, ©H
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o

Plate 1

1-8. Formation of stalk cell. The surface cell cut off two times the stalk cells. 1.Nucl-
eus of the surface cell : 2.Metaphase of the first nuclear division. Aster hardly develop-
s : 3.Late prophase of the second nuclear division of the surface cell. Aster develops
more widely at upper pole than lower one. Chromosome come togather on upper pole
and the diploid chromosome counts 60-64: 4. Metaphase. The nuclear cavity is depresse-
d at the poles of spindle. Chromosomes move to the center of the nuclear cavity : 5.Ana-
phase : 6.Late anaphase. Chromosomes look like to fasten together : 7. Telophase. Chromo-
somes fuse to form some masses. The upper nucleus is the nucleus of tetraspore moth-
er cell and the lower is of the second stalk cell. The upper nucleus is larger than the low-
er : 8.Cleavage of the cytoplasm. On the upper nucleus, the aster is remained for a lo-
ng time : 9. Nucleus of the tetraspore mother cell : (1.-9. x1150.)
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Plate 11

9-18. Meiosis of the tetraspore mother cell ; 10.Synapsis stage. Nucleolus move to the

proximal side of nuclear cavity and the spiremes are contracted into a knot near the nuc-
leolus : 11. Open spireme stage : 12. Early diakinesis. The centriole with a centrosphere
is clearly seen : 13. Diakinesis. X-, V-, Y-shaped bivalent chromosomes are dispersed in
the nuclear cavity. Nucleolus disappears : 14. Side view of the metaphase. Chromosom-
es are contracted extremely : 15. Polar view of the metaphase. About 32 bivalent chromo-
somes are counted : 16. Anaphase. nuclear membrane is obscure : 17. Metaphase of the

second meiotic division : 18. Mature tetrasporangium: (10-17. x 1150, 18. x 450)
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THMEDEDN, F 47X F Y 2HOFOICIZHLIRE 1 BOFRORE DN D
(PL. 1-12), HEREEOBRLIEELERLHET, 74 7F %y 2HOHEICKX, Y,
O & D2 Uic ZMiFEEN BRI 3 (Pl 1-13), WSRO ML oAR T
BONEETEEN, BEICHRBLEZFICKED, 2hThOBEOMICHERATTERI
3, BRKIIES R UEEICE CRET 3, REERIERICERL, MNRICk-T
FREECE R, 20OHIIHR2THS (Fig. 1-6, Pl 1-15), BEBRHOIIDICHET
2. BHIOWVE, BICBEIFOREEEEWCEDZ->TNAESICRAS (PLI-16),
PEEOBEIINKRY, LER/CENT3ICON, CHEbh3 Fig 1-7), F—20ER
ZTOHRESR2TR5CEEL, EOETEHHBICAD. ThETOFEMROL
DH L ODHEBRENHOE—NHIEBEREORHEICEEICTRDONDIY, B_OHEE
HICFEED b ULRBICITRbN D, TRBEEICIE A2 RERDKHE CEAFER D EA N
TOEFH->TRICK->TVWBRELSICRADS. BRERE—SAEBICKBEETRND, Fud
HKixERATx3PL1-17), FHHEERADEL 4HORR, 1Z&VEEHBICIEL,
ZhENOMICHIBEELRAMTLbh, MAHRF5ERT 3 (PL 1-18),

% =

7 3 Iy RHEm O LEEBIC DWW, Dictyota dichotoma 7 3 Y7 9¢ MOTTI-
ERM 2 WILLIAMS®) {3 n=16%, % K UBES, BH? & n=322l5MNL, ¥
= Dictyopteris divaricata Y'Y NXTHEFY mLUEik n=16%, BEE, BB &
n=32%#% LT3, Padina BTHRIKDBERI L DN, P. pavoniaT CARTER® &
n=16%, P. japonica # %3 v FYV CHA, BH dn=322B0NMcLTNVD, Zonaria
BTt Z farlowii [DOWT HAUPTY @ n=12 L WHSHENHBIRZITTHLRZ &
ieEing, £ty Dictyota, Dictyopteris, Padina IS CEHEZ I IXE D
RICEHBIRDOH B ENEADND, SEERL AT YN TR THRETH -
7o RIZUTZOBEPICH TV YNXD LS RBERVFRON DN E 5 MNCONWTISERE
BLARTNIZEDEWEETH 2,

BARB2IY Y NAREHET 3 E RSB ORMIOR D ICEBI K BIANIE L 578
WBIc B &%, FHIOBICVWH WS chromophilous spherule & FHh B /NRIEDTEIET
BHDNH 3Pl I-8) & TRRELBITHWED, HRERE, FICEREDFMEDOREL
IVIYNZEDHEL, FBEIRPEOHOETHRLENWELEDOBNWIRON S,

TIVIVREEMOS BT IV 7Y, TYYNARLEORTFER 2 AU EOWMEiEEE
T3, COWMEBOEIVH L OKEKE LT, A, T, BEZRHO_BCOWTRE
R OBAIOHHTT & - RO S U THEOMMIIC L2 L 8EL TS, L
NUANTFIYNZXCREBOMENS 1ETOUIVHINTO BN, BHEIFOLIRT
BTEERBN. CDZENDT B EFEMEOBRICIRIOZO0RNH DT T, 44
DEFENEDHEIC S DD 2MET Uiz,
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Summary

The formation of tetrasporangium of Dictyopteris prolifera (OKAM.) OKAM., was
observed. The surface cell of the thallus divided usually two times and cut off two stalk
cells. In these divisions of the surface cell, 60-64 diploid chromosomes were counted.
The uppermost cell grew up to the tetraspore mother cell.

On the first nuclear division of the tetraspore mother cell, the synapsis stage and the
diakinesis stage were observed and about 32 bivalent chromosomes were counted at the
metaphase. At the pole, a centrosome in a centrosphere was clear and the aster developed

well. The nuclear membrane was obscure at early anaphase.

3l B X &

1) INOH, S.(1936)On tetraspore formation and its germination in Dictyopteris. divari-
cata OKAM., with special referens to the mode of rhizoid formation. Sci. Pap. Inst.
Algol. Research, Fac. of Sci., Hokkaido Imp. Univ. 1 : 213-219.

2) YABU,H.(1958)On the nuclear division in tetrasporangia of Dictyopteris divaricata
(OkAM.) OKAM. and Dictyota dichotoma LAMOUR. Bull. Fac. Fish., Hokkaido
Univ. 8 : 290-296.
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7) KUMAGAE, N. & INOH, S.(1960)Morphogenesis in Dictyotales. J. On the meiosis
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Jjaponica YAMADA. La Kromosomo 46-47 : 1521-1530.

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

9) HAUPT, A. W.(1932)Structure and development of Zonaria farlowii. Amer. Journ.
Bot. 19 : 239-254.
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H. MIKAMI : On the reproductive organs in Acrosorium yendoi YAMADA
= L+ HMHX*

Acrosorium [Bis. Hymenena, Cryptopleura, Botryoglossum, Rhodoseris U}
Gonimophyllum DFHBEILC, 2 /77 VEID Cryptopleura 7' v —7 I EIh T
Do

Papenfuss” 7 7 Y HEED Acrosorium acrospermum [ZDWT, FOLEFERES %
SHMC R, Acrosorium [BOFEEEZPOINC Ulco —7, HRCEBCET BNV
287 ) (Acrosorium yendoi) I DWTCIE, TAETHRFAEDHLNHR LS TN,
EEIFI967ELE, IHHEHERBNICHNT, NV AN/ Y O, HEREEKRVTER
FFh#BT, BIE A. acrospermum DZh&HWBBRE 2RI, EOBER, £OND
HTHEHKRHZHB2HEI DI LV TELOTRICHET d. FLCABIELS, i
ELHER 2B D - 1AL KILAEH I L, RBHEB L LT 20

o BEKOWT

EKO—BRESICOVWTIE, ThETICHEY, WLEYY, FHEY, RUER® FcXb
BT ROz, BIb, AT NGB & V4T 2R RMIEOR haptera (o - THl
YCERE L, TS LT 5. AIZEHBIEMICES, haptera IXBA S EEORND
b7 B, KB LH2RNCEETHY, —RIC 3~ 5 BL LOEABRIEESTHO
Mk 05, EEMRAEEMICREELIMEZAEL, NMESRIRDNS (Fig. Do

* FLRRZE GRLIRMTERI243-2)
The Bulletin of Japanese Society of Phycology, Vol. XVIII. No.2, 60-66, Aug. 1970
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Figs. 1-10. 1, Apical end of thallus. x 370. 2, Haptera. x 110. 3, Female thalli. x 1.5
4-9, Stages in the development of the procarp prior to the formation of the auxiliary
cell. x 370. 4-7, Surface views. 8, 9, Transverse sections 10, Union of carpogonium
and auxiliary cell (surface view). x 370.

i, initial cell ; a, b, ¢, segments of initial ; cy, cystocarp ; cc, central cell; pc, pericentral
cell; stc. 1mc, stc. 2me, mother cells of first and second group of sterile cells, respectively
; sc, supporting cell ; cb.1, cb.2, cb.3, first, second and third cells of carpogonial
branch, respectively ; cbi, initial cell of carpogonial branch ; cp, carpogonium ; aux,
auxiliary cell ; stc. 1, stc. 2, first and second groups of sterile cells, respectively.
7 A NTIEDNT
7°a AN IEOEE L2 X, 1FIE at random [CTE B, FOFERARDELETH

IOHERE (co) & D A & - TRIOIRE (po) 2427 2 (Fig. 4o D OWTRALERN D

BRI (Fig. 4, ste. 1mo) 25087 20 AR (o) 180 4°C TRFMEEE (s) & 4

NVERT iDL DI A8 S h B, Figs. 5 ~ 9 i XRELBNICHIT 27 0 V7 DF

EERERLELDTH B, BB, AVFET Uik 4 YLV 20, EULLBEHLTY

T, ANVET Y (cp) &TFHMAL (sc) LIFEWICENT L CHB Y RERE KD, —7F, ANV




62 B OB $8% 525 HM4SE’A

R VORISR (o) M HEZRPEMIa 24T 2, Fal LRI NIZZHE
BIO7 v I V7 T, F—RRUBE-RPER—REREANDRAHHBLT 2 ri@iae %y
o> TEE 4 FOHYHFEIBIEI NS, LML, FIC Fig. 7 o S—RpMmEs
3L FELRONI.

Figs. 11-13. 11, 13, Early stages in the development of the gonimoblast (transverse sec-
tion) . 11, x 230 ; 13, x 110. 12, Surface view of the sterile cells. x 370. cc, cent-
ral cell ; sc, supporting cell ; cb, carpogonial branch ; au, auxiliary cell ; po, aperture
of cystocarp ; stc.1,stc.2,first and second groups of sterile cells, respectively ; stc,

sterile cells ; fu, fusion cell ; gon, gonimoblast.



63

E A9 RN ) Ol & ATERRE

O\ ,
™~ %wgwo%%%@

i
Y

Uspele D —
Sepir @
Ok %55

0000104900
000000090

00000

18. 14, 15, Transverse section of later stages in the development of the cysto-

carp. x 110. 16

Figs. 14-

, Male thallus with antheridial sorus. x 2.5. 17, Surface view of

x 370. 18, Transverse section of antheridial sorus.

margin of antheridial sorus.

x 370.

ca, carposporangia ; fu, fusion cell ; stc, sterile cell ; po, aperture of cystocarp ;

w, wall of cystocarp ; a, antheridia ; am, antheridial mother cells ; f, fertile zone;

cc, central cell.



64 B OB M8% 2% WMASES A

BROBRICONWT

Fig. 10k REBRI- KD NVKRT V& BSOS ZRULIZDDTH B, BRI
3¢, Bl M T=27 7 R FOE—MEIrBRS N3 Fig. 11, gon), Fig. 13ik
Tna==77 2 OREERRT. —/, REERZIc7 a7 OREEE, HRY
EBOICE » TREMBOLOICHZ, BRUFFIC, LEVICADN D (Figs.11,12,14,
stc), Figs. 14, 151X EDRICHITIBROFEZRT, Hb, PHTI=E7F X O
ERC—ARAHINE (fu) cx T 3. COMAMIEZDL B DDEIME XD HDI, 58
BAU 7z FuDIRE (co), STRARA (sc),  BOMRE (aw) K USERAH IVIIRIC B2 U 7z FRuDVEIRGIC
LEEALDTH DB, NTHEHELZT=27F X M ROEFNFNDORMIA 1 73D
DFRIET (ca) &40 2. AROBRIL, HKOETE CICHED w2k <& LICBIELTE
Do —IS, BOEHESICELZ7 AN T D LmLHKE D,

21
7 %%73 SO S
iy i

Figs. 19-22. 19, Tetrasporangial thalli. x 1.5 « 20, Surface view of tetrasporangial sorus.
x 110. 21, 22, Transverse section of tetrasporangial sorus. 21, x 230 ; 22,
x 110.

f, fertile zone ; co, cortical cells ; prc, primary cells ; t, tetrasporangia.

BHFBICOWT

BTEE Figl 6 IKRTEOK, KOFHBETRUBEOER FIC, ©ORMKeH OB
215U THET B, Fig. 17 SRHEBRICK IHTREORLERR T, HF MK Fig. 18,
am) i$ B D RE A HIC K - TET B,
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MaoRFEICONT

Mo faTF R 4T A BB CEIC L T, MoRTFER, FE. HBRBXERR
KBHEL, KROEHHL, KOEMWTE FICEEOTHIVAETB/IMLECHAET B,
79 5B B3 B R o0 PIERIE TN C FRiERE N © & F84: 9B (Fig. 21D,

% ®

NAYT RN VIZDONWTOLL DB R %2, PapenfussVic X357 7 Y AE A. acro-
spermum DENEHIRYT DEIRDELS5IC48D0

\ A. acrospermum A. yendoi
o (Papenfuss, 1939) NAY RN Y
V& o B & BEReRkRz—E BLHekELE

@) 7w ANV DALE | ROEFEWSEIRELIC AT —RICET 2R EBIE

(3) BE—RPHREN | —BCREC L OSRRL | AW T2 rEnD
@ g | 28 D ARTSEES | wmnm c2 rens
G ® R o i B AOKmIICET HELOBLH 2R EBIE

6 ¥ F B B AOSEWREICAT EROERBACHET

- e i, HOEEmGREIC
(W™ 4 faF 2 8| RO ICc—82xd Uﬁgm/&({;&{pn FIB I

LB EEBD 5B, N4V RR ) TRIVEDPBETHZ CERTR~WICE
37" 0 ANT OPRIRER LICDONTIH, LD Hymenena BEOEHIC—BREELIL
TW3, B, Wagner) (Fig. 191) ickhid, Hymenena DX A 7@ <CHD H. venosa
(L) KrAUSS D7 u # V7T, F—REUBERPERHRIE, —BICZREICHETL -
TRA—ETOOHHERY, AFt4 rOPHEIEZRL TNd. ZORICONWT, NS
VAN Y EDELWRENRZITOND, BICNAY AN/ YihiT2MEEFERHD
HEAMECEL Tk, BRCONIX SIS, BoTRUicE s, Acrosorium BAED b
DB LY OHEZRL TN,

Kylin®.9) & Acrosorium, Hymenena, Cryptopleura 1 Botryoglossum ZEBRIDKX
AMEE LT, 2omESETFEROMNBELZFCEER L. LML, BRSIUED XY -
.+.,but there are actually some specimens which seem to present transition forms between
them | L DBFHITEDONTND, oT, NV AR/ Y OLHER FICHIT S IELRAL
BT TR, ECONCEEDO b O#AOEEEFENND L LAND, BEEE
EOEMn BRI 2E-TDE, BOTHLILNWEES,



66

B OB H18% B2F HMISES A

Summary

. The reproductive organs in Acrosorium yendoi YAMADA were described on both

male and female plants were newly observed.

. The thallus of Acrosorium yendoi is composed of 3-5 layers of cells except at the

marginal portion.

. Apical growth takes place by means of an initial which cuts off segments alternate-

ly on two sides.

4. The procarps develop at random on both surfaces of .the thallus except at the base.

5. The first and second sterile mother cells commonly divide prior to fertilization, and

D

2
3)

9

5)

a total of four sterile cells are produced.

. The spermatangia are formed in more or less roundish sori which develop at both

the margin of thallus and the tips of the branches.

. The tetrasporangia are formed in circular, elliptical or often linear sori which deve-

lop at the margin of thallus, and the basal sides of the branches. Moreover, they
develop even on the small branches at the lower thallus. Tetrasporangial initials are

cut off from the inner cortical cells and also from the primary cells.

3l B X ®
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AN YVOEERERN T a by FiIonT
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H. MIKAMI : On the apical segmentation and the procarp
in Laingia pacifica YAMADA

KE2 /N7 VB (Laingia) REFRIC_BHOARZETEEVDN TN, DX A
7B CHD Laingia hookeri (LYALL)KYLIN (=, ~Y~35 ¥ FE) oW CTDOHZIZ
KYLINLD, WAGNERDZIC X U BRiC{Fbh, —F, MO—BHZXE L. pacifica (2D
WTb, ZNFETICEMNLD, [UHSD, RUFRFHSIECK > TREPFMADh TEI,

EFI1968FEF & D 1969FFIC NI T, 6HEE H RRRERT AR X R U BE B L
ECBNT, FEOEFHEEFICANEEZRAAER, BRHZZ, Z0HR2B/0
TRICHET 3. BRICADICEKTS, KEDH2 L DhIEKILIEAR#REC UEL
BABL LT3,

EEAIKCODNWT

FEEERPIEX VFF2RINT 2. ZOERFAZRTS5&, Fig. 1 & UFig. 2
IKRLIZE SIS, BICBIis 2TEMME (ac) 2H5, LvbBE—MOMISFICEAS MMafra:
SREPRDND. BICE_MOMIINC I 2TEME Fig.-1;1.2) il NTRTICEL, B
=M OMIEINCET 2 b DO—Eb FITBLICEET 3.

Figs. 1, 2. Apex of frond showing apical segmentation. x 370
1-6------segments of apical cell ; a—d------segments of apical cell of cell row of sec-
ond order ; ac------ apical cell;
1.2, i.3-weeee initial cells of cell rows of second and third order, respectively.

* FLRRE (FLIRTTFERI243)
The Bulletin of Japanese Society of Phycology, Vol. XVIII. No. 2, 67-71 ,Aug. 1970
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7BANT K DWNWT

FED 7 v H V7R Bic A4 Ure Rl NS WRF (Fig. 3,Fig. 4) 0 fiEiaici
STRERICERE NS, UL LEAOFEANERE R, BICEAloRANMIB NS bET S
BahnRohlc, Fig. 5KU Fig. 6 &, LROBEO7 NI #ELDDHBINEH
DOIERED 2R UIZbDTH B, 1272, Fig. 6 TE7 m I V7 LISNOMEINR 2 4
Ulce 8T, 7’0 ANTOFtERHDE, &2DO BRI (cc) & 0 53 B0 (pc) 245
B9 2. RICEOIRE (pe) 2 5 85—IR D Fd:RFARE (ste. 1me) 2508 T 5. RALFEZREIL
UTALNER (po) WEGICZHT 3. Z20BE, —RIC/NBEO SRR (<) TH
0, D HEBRIABO ik H VR v ERE (cbme) & 7% 5, Fig.7 @A LRSI Nz
—rD7RANTBTT. BB, HVRT VR4 KD 2D, 05 BEBIVE
“EHOMBEIBROREL, MORBICED. IVRIT VERBSEICEHLTHNT, 20
BHNFET ¥ (cp) &IZREN (s0) IREWCESE LTI 50 DR LM Do VKT
VRDESNE, HINCKR U TEGRED M ICF4ET BEE%E D Fig. 6), —7F, XK
AR (so) A DI MO P2 AT 2, B—ROPEMEEE ML V2D, —&
CZERG LSRBEF2ET 5. Chicd USRI —E & /NEcikiR2 2 L
—rDHENEL, RICETCABINTZr LR BENADNI,

Fig. 3. Thallus of cystocarpic plant. x 0.8 Fig. 4. Cluster of proliferations. x 28.
cy---+--cystocarp ; po:-----aperture of cystocarp.
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stc.2mc

Figs. 5, 6. Apical part of female plant showing stages in development of procarp.
x 370. Fig. 7. A procarp. x 370

¢cb. 1, cb. 2, cb. 3-++eee first, second, and third cells of carpogonial branch, respectively ;

cbme--+-- mother cell of carpogonial branch ; cc------ central cell ; cp-++---carpogonium ;

pc--+---pericentral cell ; sc------supporting cell ; stc.1, stc. 2 ceeeee first and second

groups of sterile cells, respectively ; stc. lme, stc. 2mc----+- mother cells of first and
second groups of sterile cells, respectively.

Fig. 8. Proliferation bearing young gonimoblast. x 58. Fig. 9. The same, more highly
magnified. x 230. Fig. 10. Early development of gonimoblast. x 230.

cc+---central cell ; gon::----gonimoblast ; stc------ sterile cells.
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HEVWEBRIKCONWT

ANRT LB E DS REHRT LR TELM 577, Fig. 8 @E NI =277
2+ 2RELTWE—7D/INER EWER 2RUICDOTH S, ML, —rORAE
2L e ANTDEE, =207 R ANT DHIREERL, ZOTE—F
DBRELUTRET D, HNIT=%7F 2 F OFHICHHEMIEE Gto) RHNh 3. Fig. 10
i, ZOBOIT=E7F X FOFHEERT

AREOBRIIEL U THMECHBRICHE - I2SPHM BRI WA EEFE N Lrd, 3
BOERE O REUIH T ICRSNEF1EE > THER (Cluste) 22U DDORET 554
BEN.

B B

KyLING2) &2 /77 UEL (Delesseriaceae) MHNC, RO 2IRA L T _EHRI2R
Iz, B,

Delesserieae--+++- 7RANTERNCR - TEL, ABERIECEE T 2TEMId2

{ BlL, E—foMEsNcNE4282% 0.
Nitophylleae:-+-+ 7R ANTRERICBEL, ERMSBRICEST M2 E Y
BDHLDERDZBLD ELHY, NEHHERLD,

ZUT Laingia Bid#r#E Delesserieae |ZELBE S Nz, &TAMETHRE(L. pacifica)ic
BITBEESRLDE, BCRNICK 5 ICE—AOMIESNICED THB M ELSBNRS
h3dc. —7, Laingia OFZ {78 L. hookeri ICDWTDWAGNERIDEHRIC LB,
ENBIE—MCRONT, BMOMIINCET 3L L TND, KRICERE L. pacifica
D7 ANV, INEFORIEMR - TEL, TO/MICBEL T, Delesserieae FEE}
DENEERRNCED LN 7R ANTRETIICDO/NEFE—BICHr T OEE-T
BREZY, AEOERECICHRMTICS< 2472, Lb/INEFOZELRENEN
—rDBREOLDICHEELZ LT TN, BCBREIRBICGEWERZ2b -/z2r vIR2
BI3ICEB, ThICHL L. hookeri \Zis\"Tld, BREZATNEZ/NEFIZMELICE
<EIELTA L (WAGNER?, Fig. 112), LML EWDOIBRICEFZDICE RN, ED
b, REUICBRIZINSRO—EE LTEOHRIR EIC—r #4725 (WAGNER,? Fig.
113),

DEQOHEL VM TBDELE, a /17 Y 2R LT Laingia BICHIBE®TH L
ZEiCiE, MLV ORENDBDELEBDbNhD, ZCTRE, Kylin® OE 5 Delesserieae H
Blomic, dpolkic ME—MoMEFlicNELH8EbD | FV—72RITD &KV,
AERAEITBECEbELZDOND. LML, EEZIZXWZE L. hookeri O authentic sp-
ecimen WNC L.pacificaD5ERBER, NAMTFEEZRTHEN. o TEICKRE2E
Nz ET, FeRH /N YORRCOZHLILNEES.
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Summary

1. The apical segmentation and the procarp of Laingia pacifica YAMADA collected
at Samani and Kiritappu, Hokkaido were observed.

2. The intercalary division occurs in the cell rows of the first order.

3. The procarps are formed acropetally on the central row of cells (midrib) of the pr-
oliferations produced by the blades of female plants.

4. In the material examined, however, procarps are found not only on the midrib, but
occasionally also on lateral pericentral cells.

5. The procarps consist of a four-celled carpogonial branch borne on a supporting cell,
and two groups of sterile cells produced by the same supporting cell.

6. The carpogonial branches generally arise alternately to right and left in successive
segments.

7. The second cell of the carpogonial branch is larger than the others.

8. The first group of sterile cells is once divided. Whereas, the second group of sterile
cells in general remains as the undivided mother cell.

9. The cystocarpic proliferations are mainly formed along the veins, and are frequently

borne in clusters of proliferations.

51 A X #®&
1)KYLIN, H.(1924)Studien iiber die Delesseriaceen, Lunds Univ. Arsskrift, N. F. Avd.
2: 97.
2) ———(1929)Die Delesseriaceen Neu-Seelands, Lunds Univ. Arsskrift, N. F. Avd.
2 : 5-6.

3)WAGNER, F. S.(1954) Contributions to the morphology of the Delesseriaceae, Univ.
Calif. Publ. Bot. 27 : 307-309.

4)OKAMURA, K.(1921)Icones of Japanese algae. 4: 72-75. Maruzen, Tokyo.
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V) (1932)Ditto. III, Jour. Fac. Sci. Hokkaido Imp. Univ., ser. V, {:122-123.
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FUY Y HORKEROD
E B & B 3
x*owm = )
1. AKATSUKA: Morphology of the cortical layer of some species of Gelidiales.

F Y7 YENOEBOAEEEE U TS (B4 : hyphae ; rhizoidal filaments;
Rhizoiden ; rhizines) DOFHE, BROHE, HOIUNTHELOZREIERAIH, BICD
WTHREE UTERONTEE EOZRIFANDOATNS,

UL UEBE S L OSBRI OBANC Hiz - CRIRROBEICE T AgkREgiganry
ZLIENDT, EHEXA MK RAEEEE U AR ERERA R 2RO T T OHMEFR
REHITTNB. CZTRIBIECONWT, REXTICEONIHBENAR 2 A6
OPFATERICRE LTt T3,

RORE, HEHE, LUMFE2B8RL00, EFEOBENOHEHNREOEVES
NN o1,

1. Gelidium amansii LMX., <=7 % ; G. pacificum OKAM., *A*7% ; G. pusil-
lum (STACKH.)LE JOL.,/\{ 7 ¥ /"y —RE# : REMIIEIE, BHREDHVEAD
ANWLAE, EFRERFCcHD Fig. 1, #MEEIC T OREMKEE, BEE, A
DINEAEBERL, MEOEMEARICH UTEEL %2 Fig. 6) ZhBOEAIZ L
U 3 EOMEYNCHE L BT H B,

2. Gelidium subcostatum OKAM., © J 7 ¥—HREH : EEMERAR, &K
XL CEMAICEST S (Fig. 20, CORERER, THOoEHTROBEZICRDON,
FEHO EBOSKCHBES NIV EET DD, RITHEHE : ARICH L TEECEHE
UHHRICEZFId 3 (Fig. 7)o

3. Gelidium japonicum(HARV.) OKAM., # =7 +—REH : KEHOHEMIGIE
ARY, ZORSRBEHINC, 4MEr—EE R 2FMERT Fig 3). FI-HEOME
DU UIBAEICE > THRICEZ S O RONS, ©F 79 LFAKFig. 7), HHE
BICRERMRIZARICH L CBECHUTTRICEST 2.

* REUKERZKEBWEEE RAPEEKEBE40507)
The Bulletin of Japanese Society of Phycology, Vol. XVIIL. No.2, 72-76,Aug. 1970
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Figs. 1-5. Surface-view of superficial cortical cells of middle part of main axis (upper
side of each figure means upward portion of thallus). 1.Gelidium amansii ; 2.
G.subcostatum ; 3.G. japonicum ; 4.Pterocladia tenuis ; 5.Pt. nana

Figs. 6-10. Longitudinal sections of cortex of middle part of main axis (upper side of
each figure means upward portion of thallus). 6.Gelidium amansii ; 7.G. sub-

costatum ; 8.Pterocladia tenuis ; 9.Pt. nana; 10.Gelidiella acerosa.

4. Pterocladia tenuis OKAM., /37 ——FREH : REIFILKEHD Seh i~
UIZEEH D VETEFERYE 2R T (Fig. 4). MM : SR, MO Sy kR
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I LTRlD &Y, MOEEID EARICED? > TOW L MR L TER 227 3 (Fig. 8),
COWEMIAIEIRED F « KA NI FICHRIBEINBDTANI YEORELE 2 5 h
%o TOMBBRICEEICHEUIIOREMEN LA ECAHICRLN, COMEND
BACHEH LT BEI BRI nicFig. 11), BREEDOERITT BBH%E T2 EEICH
0, BiESICEIMNCHTMEZHIIEERI BRSNS, REHEDE, Toluidine blue O
ICkBPpEICKD, BOREERIBRICREZY, SlRENCIZREER2E-T
BETRCENHDNI, SOICARBICK-T, BOEFICHEEBOBIBEINDE
AN HBo

10p

5

Figs. 11-12. Hair and hair mother—cells : 11. Pterocladia tenuis, transverse view

12. Gelidiella acerosa, transverse view. hm::..--hair mother-cell, n:-----nucleus

5. Pterocladia nana OKAM., F xRA N7 y—FKEE : AOFEIEIC L &AL
WEARMREY»Z<, IFH 2 NWEEESBOREMESHTHD Fig. 5). HETE
Bl A1y L AR RE b OB DI OREAIE SN (Fig-v 9,

6. Gelidiella acerosa(FORSK.)FELDM. et HAMEL, ¥ <7 v/ "% REEH B
ik~ 7 v EIClz BB XcREBEEcH I,  EEcx U< RoAic BEC & 519
3o COUEEIAD FAIEEL D bAERMICHEWCHRETH D, MUES - REMRGAR
ICEEAACW HEL 2D ROE#ZRT Y, REfE 2B EREMiaE2E18ET
3) D EofiigiEE OHEHEL DL Ch2BEmICH D, MOMiEo Rk 4 & c 5t
UTRIDICHIEY 2 Fig. 10), B|idEdh £ RAEIROLFREHICHWTHEILLE
2, BRETIRRIC X DWTHBIR TR, NERECHET20 L{BRTET, B[O
EEONDFH MBI RONICDOATH D, CORBFLMIEREBZE CIIADLEIC
BIELTW2Y, BEfEBCEREVWEEFZRL, —BROREMARIC < 5REREHN=
&H 2 Fig. 12), Thick L TRfEEcIk, <ThiIROONTIEZ2ET .

FUUVEICODENMFET 5T &K, FELDMANN and HAMELL® 7% Prerocladia
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ca pillacea . Gelidiella lubrica \CDWTHE LIz, ELWKIZRIATVIZN,
SEIBERHUIBLA N VBRIV YT VI YEDLDTH T, 7 Y7 HEIC
DWTREZODDIIBRTCE AN T,

DEDRRICHINT, BETOERE2RLICN. 7 Y7 VB (Gelidium) &4 /57 VE
(Pterocladia) & DFIE AL DIXON3), FANY, FELDMANN and HAMEL?, Loo-
MIs®, OKAMURAIC X VB4R Lohich, ZhOORBCEEINIHEIRZEELT
SEHERBAD S 7adE R X CEERRIC 3010 DMIBEES IO BBHD 2 ATH D, LMLThHD 2
BERZTTRES UTHARBSTH D, HHIFRICK D REFHIION & ELF &S K & 7% fMifE
BHNWRELIZ, ZOBEDHEICEISIEEZOBEECONTOBREBIBETH S5,

/%% DIXON®), FANY, ®XUKYLIND 9BFRR L7z, BEICE B0 EEFROEIC
EoTH, REMEOBEEINCHETINHEIFHV 2525,

RO, BEEBRHENCZRWCERAR=4EICECHELELHITET, SHEECH
IZo TEB2HEONHRKESROKEREICERH L ET,

Summary

The structure of the cortical layer of the middle part of the main axis,with special
reference to its shape and arrangement, is described on some Japanese species in the Ge-
lidiales.

1. Gelidium amansii IMX., G. pacificum OKAM., and G. pusillum (STACKH.)
Le JoL.——The superficial cells in surface-view are circular or elliptic and irregularly
arranged, and also circular or elliptic in longitudinal-view.

2. Gelidium subcostatum OKAM.——The superficial cells are of elongated ellipsoid
whose longer-axis are always perpendicular to the main axis of the thallus in surface-
view. But in longitudinal-view they are compressed and elongated.

3. Gelidium japonicum (HARV.)OKAM.——The superficial cells in surface-view are
somewhat angled circular or subelliptic in shape and are often arranged in a group of four.

4. Pterocladia tenuis OKAM.——The superficial cells are elongated oviform or pi-
riform in surface-view. In longitudinal-view, however, they are of beak-shape and are ar-
ranged obliquely to the surface of thallus. Hairs develop from ovoid cells which are
dispersed on the thallus surface. Sometimes elliptic nucleus is observed by staining.

5. Pterocladia nana OKAM. —Most of superficial eclls are ellipitic in surface-
view. In longitudinal-view many cells are rhombic or ovoid and are arranged obliquely
to thallus surface.

6. Gelidiella acerosa(FORSK.)FELDM. et HAMEL.——The superficial cells in sur-
face-view are circular or elliptic, but arranged a little obliquely to the long axis of the

thallus. In Iongitudinal-view they are oblong. Cells beneath superficial layer are of
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dumb-bell shape and are arranged obliquely to the thallus surface. Hairs are observed.
Above-mentioned results suggest that the shape and arrangement of superficial cells can
be adopted as one of taxonomic characters.

3l B x ®&

1) FELDMANN, J. e¢ HAMEL, G.(1934) Observations sur quelques Gélidiacées. Rev.
gén. bot., 46 : 528-549.

2) et (1936) Floridées de France. VII. Gélidiales. Rev. algol.,
9 : 85-140.

3) DixoN, P. S. (1958) The structure and development of the thallus in the British
species of Gelidium and Pterocladia. Amn. Bot. N, S., 22 : 353-368. )

4) FaN, K.-C. (1961) Morphological studies of the Gelidiales.Univ. Calif. Publ. Bot.,
32 : 315-368.

5) Loowis,N. H.(1949) New species of Gelidium and Pterocladia with notes on the
structure of the thalli in these genera. Allan Hancock Found. Publ. Occas. Pap., 6
:1-29.

6) OKAMURA, K. (1934) On Gelidium and Pterocladia of Japan. Jour.Imp. Fisher.
Inst. Tokyo, 29: 47-67.

7) KYLIN, H. (1928) Entwicklungsgeschichtliche Florideenstudien. Lunds Univ. Arsskr.
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M : MORI : Observations on the spore-formation of some Zygnematacean algae.

T I FeRHEME S RIC K - TREERICEET 2120, BENICREBRTRICELTF
zygospore 247 2 IMEA DR CEBEF I BMEICHE 24 U CTHABIITF parthenospore &
RBTEBHBNT WS, i<k ROSENVINGE (1883) #% Spirogyra groenlandica
ROSENVINGE I[CDWTERH L TWB D %% TRANSEAUNES. hyalina CLEVE {22
T, ¥ JA0(1935)1d S. polymorpha KIRCHNER | DOWTHEL TWW3iFH, RAND-
HAWA?Y & S. condensata(VAUCHER)KUETZ., S. daedalea LAGERHEIM ¥4 U Zy-
gnema collinsianum TRANSEAU, Z. czurdae RANDHAWA [CDWTRHL T3 M8
BEFEBROEHIC OWTIRBRTWIEN, Fio#Ea2E T U CEEMIC KRB Faplano-
spore {2783 C &b dH D, TRANSEAUD (3+¥ I FuBoSEDO> b5ABMMTFE24T 3D
D21 HITTEDS BB CDEDOT DA LETELEEHL, 743 FuBTR
S11 D5 BTENC DT RLEL, Z055 7TBRIABEFOLICLDEL TN, &
IZRANDHAWACY 7wy 2 FuBlI00ED 55, CORF2ET 3 HDIXBBCZOEFO
HTHIET 2 DIRKIET, 74 I FuETHED S 528B N/ ABIfF24L, 78
PCORFOLTHEET DL LTS,

EELNOOEYMOATECERZE L, BAROKHOBHZRHEL TWZE, v
IFRRPT7A I FrOBAICONWTHEL, FCHARTERCETINR2E8/07T,
TOEBRREHRET 5, HECHIc VHRRHBIE 2 W oi2 W TR 2B D - o fE
REEMFHELEAEE 20 ICBREOEZRICOWTHER 2V 2Wie BEKZEL

EREETICE <HLE U BT 3 & e 85 W 2 Wiz SUl KRR B85S,
BRIZERPHAVELICHILEBE L BT 3 RETH 5.

i =

T I FapHEROBEAICIEES Uiz 2 KORRETHMN T 2EBTEIZOHIE S
B84 U TR U CREES scalariform conjugation 21572584, R URRERCRE

* RERRF SRR (FEARRFLHHEAD) Uto High School, Uto, Kumamoto
Pref.
The Bulletin of Japanese Society of Phycology, Vol. XVIII. No.2, 77-81,Aug. 1970
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D& oIcb OB ENCESE 24: UCHIERES lateral conjugation 2IFR5BE&ENDH
2. BEATORE P& U CHERRETROMEICA Ul &S MR ETFEO—ImC
AT 5HD% TRANSEAUD & Spirogyra borgeana TRANSEAU [ZOWTHEL,
RANDHAWAD (& Zygnema himalayense RANDHAWA [CDOWTERL TWBH, E£E
& S.weberi KUETZ.(1958,20/Apr. Fig. ICDOWTHE LIz, FELESOHATH S
MR R TR O RIEC R EF B ORI AT 3 b D% RANDHAWAD . Sirogoni-
um reticulatum RANDHAWA CRH U TWB3DPEE YRR D% S. sticticum (Engl. et
Bot.)KUETZ. CRALKETH_E, 1958,12/Apr. Fig. 11) THIE L/, BAFRIEHEAET
HIE L TN =R ORBFEMICERINDZCERERBIITHAND, ThiCik 2 @0k
HRETEr A0SR ETRICEATICENT DD, COXIRBEREACL-T
A i 3 DB S TFICDOWT TRANSEAUIE Sirogonium sticticum GEEZE,, CLEVE
& Spirogyra hyalina CLEVE G, [LE91ZS. castanacea COUCH [ZDWTRRT B,
gg@gg L DZFELERARD/INIT,S. setiformis KUETZ.(1958,8/Apr. Fig. 1) D&
U REAICIEA U ESE ETEIC 2 BOMEREBFENEE L TNWIOTERSI NI HE
BT IEEETHBEEADND, COXIBBECREFEDLDL D RENVESTNT
2BL5THBN, COBAFCRMEIELROHNFESIEED 1 {1 U, B
SEFRENETCHRIZIINEZINTNESY, D74 I FeDEICATIERRESTIC
WEIUARRELICHDBDTHR N EDBDHDEINDDENHR DN, BEFDENDD
& S. jugalis(FL. DAN.) KUETZ. DR#E SN TWBDTIRBTOHERZRDI&
3, BATFREBZARIICK - THIBISLENHBLDTID 74 I FrICDONTD
ENoTNBZ DB ARIZNETHDEANT ER2EEDTWIZZNWZDT KRIEGERD D
Bicf - S. setiformis & iz, PLHi@HAD S. decimina (MUELLER) KUETZ.
(1959,2/May Fig. 6) i 2 HOEAEN 1 HOMERETECEL TWANEEER S
DHERRETFREOMICOARIY, b5 1HELEREAICK - TN, FARHKATH
kD Sirogonium sticticum (1958,12/Apr. Fig. 12) ICHE LSV H T TN DI 3
EEDEATFRROAEM 2R L HICE DBEVER VRN E2RL TN S,
WRECHEATFOBIRERZDDICONTIRREWN, ¥ I FrDEATORERFICIE

WETHEIWEE-TE=AEE2 L TWB DM Zygnema stellinum (VAUCHER)AG.(J\
i, 1951,May Fig. 16) LA Hh, ThICREREOEHEE24ETIHDO1D 1. B
HE2ET20RBEBCHIZMTHIND Spirogyra spreeiana RABH. (Fig.10) %
1 L® S. varians(HASSAL)KUETZ., S. weberi KUETZ. 742G, L TRESDES
BHECATBCE0DTE L L Wbt Zygnema spontaneumNORDST. (Fig. 15)1c .5
NhBKSICEAEBEDENDODICAELDT W, Fio Spirogyra weberi (Fig.9) D& 5 7 B
EOTRESEIERETEO—HICET 0T, BHBREATFOIRICTE 2, B
RBRID Zygnema fanicum L1(1959,25/Apr.Fig.13)ici&, &L CRICES LicEZaE0 s
CABTRINDEFIREROEHECEE LTI DNH ol EDS5BTRENHIE
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HEEETIC, MNWHREHRETFICHX T 2b0EEA5N 5, RANDHAWAY [
Zygnema oudhuse RANDHAWA TIZDZ EETWMLTNDE., EARICEBFIHEL
THREICHSHET &2 B PILERTD S. weberi(1959,19/Apr.) TRNWANWSDHEDDH -
170 T S. weberi(Fig. 5) 2+ HiD S. cleveana TRANSEAU (1959,3/May, Fig. 7)

Explanation of Plate

1. Spirogyra setiformis(ROTH)KUETZ. A large zygote fertilized by two male game-

tangia.
2-5, 9. Spirogyra weberi KUETZ. 2.Scalariform conjugation including two parthenos-



80 B OB OEI8% H2F HM4SESRH

pores in the female gametangium. 3.Lateral conjugation including a parthenospore
in the male gametangium, two parthenospores in the female gametangium. 4.Lateral
conjugation including two parthenospores. 5. Scalariform conjugation including color-
less, smaller parthenospore in the male gametangium, larger parthenospore in the
female gametangium. 9.Conjugation through end wall of filament, zygote exceedingly
elongated and bearing a protuberance at its end.

6. Spirogyra decimina (MUELLER) KUETZ. A female gametangium conjugates with
two male gametangia and is fertilized by one of them, the other gametangium re-
mained unmatur.

7. Sgirogyra cleveana TRANSEAU Scalariform conjugation including a parthenospore
in each gametangium.

8. Spirogyra wvarians (HASSALL) KUETZ. Scalariform conjugation including two
parthenospores in the zygosporangium, globose aplanospore in the unconjugated cell.

10. Spirogyra spreeiana RABENHORST Scalariform conjugation, zygote with a protu-
berance at its lateral side.

11-12. Sirogonium sticticum (ENGL. et BOT.) KUETZ. 11.Conjugatoin at the end wall
of filament 12.A female gametangium connected to two male gametangia and is
fertilized by one of them, the other male gametangium remained unmature.

13-14. Zygnema fanicum LI 13.Two parthenospores connected side by side by short
protuberance. 14.Zygote with a long protuberance.

15. Zygnema spontanewum NORDST. Scalariform conjugation including zygote with a
protuberance.

16. Zygnema stellinum (VAUCHER) AG. Trigonal zygospore bearing a protuberance.

T, ELORICES U mRBETFENICKNOBRARTF I IREIC M TBERS N, B
FClk RANDHAWAD 7% LTINS & S ICHEREBEFEICA Lo b DICREED L DD
212, FICHREBTENIC = DODOBRBMFITERS NIZOZERID S. weberi &5+
D S. varians(Fig. 8) X THONIZDENTD L DICILILEY #° S. castanacea COUCH T
TWBK5ELTRES Fig. 2) 2HFEREA Fig. 4 &bICHDNIIHAIEZEE DK
MR HEMFRETENC 1E, HEREFENC 2EORTF24ET 30D -z (Fig.
3)o RANDHAWAY & S. daedalea LAGERHEIM DBIZHAF2HIE L TA SV T
BEEFICHEL, NEWHRKERRETICHET 2 &L OREERTNS,

% =

Y I FeRHEYES U CEATICREROBHE2AET DR, KL CRESTIX
BEBOHIMCET T 0EL, BEABOENLOILChBELDT W, TOHEN
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HERDLEEFOFROERREBETORBEOBMAICL > TREDIBDEEADND
DOTHMEBTIERTETEN BH T2, BHOBNZ ROV BHTS C&iCi
3, Zygnema fanicum(Fig. 14) DEATR/INDOEF I ECERE T 2 DR EBE DR
AED L BN O ERRETEORICE - It BEEBOBV IC b BENCEibD &
EZOND. Thifl, MHEETENO b OKEREBETFRBCETI DL HRENT
EMBTNIE, RANDAWAD 78 Spirogyra daedalea DBEAEHIFICDOWTKEZ VDL
BCNSWHREEEE LI CERTELWE LRITHIERE DN,

Summary

Some observations were made on the spore-formation of Spirogyra, Zygnema and
Sirogonium collected from Yatsushiro Plain, Kumamoto Pref., Japan.

Zygospores are usually formed between two gametangia through the conjugating-tube.
The lateral tube of gametangia is rarely fertilized at. the endwall of filaments(Fig. 9)or
two male gametangia conjugate to the same gametangium(Fig. 1). In the scalariform con-
jugation, an abnormal protuberance often grows on the lateral side of zygospore and fa-
ces towards the male gametangium(Fig. 10) . These protuberances are formed because the
zygospore-membrane begins to appear before the fusion of both gametangia is not per-
fectly perforated. When the fusion of nucleus is extremly slackened and the nucleus still
remains apart, it is considered that two spores may be formed around each nucleus con-
necting side by side by the protuberance(Fig. 13).

Sometimes a parthenospore is formed in each gametangium or two spores together in
the female gametangium. In the former the larger spore grows from female gamete, and
the smaller spore combined with the larger one with a protuberance also grows in the
male gametangium. The writer agrees to RANDHAWA's conclusion that female gamete
makes larger spore and smaller spore becomes from male gamete. It was newly found that
three spores are observed in the conjugation of Spirogyra weberi ; one of them separa-

tely in the male gametangium and the others together in the female sporangium.

5 A X &

1) KRIEGER, W.(1941)Zygnemales, In RABENHORST's Kryptogamenflora. Akd. Vlg.
Leipzig. )

2) RANDHAWA, M. S.(1959)Zygnemaceae, I. C. A. R. New Delhi.

3) TRANSEAU, E. N.(1951)Zygnemataceae, Ohio State univ. Press, Columbus.

4) YAMAGISHI, T.(1966)Studies on the genus Spirogyra collected in Japan, Sci. Rep.
Tokyo Kyoiku Daigaku, Sci. B. 12 :73-105.
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T. FUJIKAWA und M. WADA : Die Zusammenhang zwischen der
chemischen Zusammensetzung von Porphyra und den Umgebungsfaktoren 1.

7Y DASREE 70 LEERE OBEICONWTIE, BETL D BRI TN A2,
BREFCOERS2, ZRCRBICHTRIDT, FASOHEMEOERLTICEZER
HEORBICH B, CTTREEEE /) OLEERE ORI OB o2 HMR2EBICIG
T3 2AELL, FHERNCESE L CREIEREDEE /) OISR s OB
HIZOWTL BN,

£ B K5 %

1) JYiEgEE =AY/ Y Porphyra yezoensis UEDA %P EL, UTICONRS
BREC L2 ERIERERSIZ. AEFRY) =F v /BIOKE (48X 35x30cm) OxHEIC/<
47 (RE3mm, BKHEIC24) 2ANTER Uiz, BRERBMULILT, Brd&/
) MEICEDNTWIRES Uiz,

2) ¥ ZENEHAHGEOAICKY, SERIERPFE 10~14 FRCHIT 3 BERTHREK
75000V y 7 A8 D & DT Lo ﬁimwﬁoﬂﬁ%éﬁmﬁ?é&%m Br=——VET
ZOKEO LE2H oo :

3) H{Rm HEAEEKE L CRERARRGERREI OBREOMEKEFE L TAW:.
(dy5=1.0257, RSERRE, FERSERRE, 7 vE=T7RENGE 20~30r/l, TIBEE/KIC LDTES
BEZONIZN. ) TOMKICHKBEHEZMADIRIEROBERORERZ AWz, UTF—D20
EFEUTREERE WS L&, COMEBROEEHETOOET D, REESE 1H—
KNOgj, 409 ; KHyPOy, 27 ; NagHPO, « 12H;0, 24 ; H3BOg, 0.2 ; MnSO, « 7H,0,
0.29 ; 7 = Vg%, 60mg ; KI, 20mg ; NagMoO,-2Hg0, 4m ; CoCly-6H0, 2mg ; ZnSOy4
« TH3O, 2mg ; EDTA « 2Na, 5.4¢; 7K, 1£: [@£ 2 #li—CuSOy4 « 5H20, 2.5m¢ ; K,
14,

4) 9rFYVT BEHERERoIL/ VI, BTEWTCERLIZ-THRL, FaEEKT

* FUNKZRFHMARCF TP (EMTIAE) Dpt. Food Sci. & Technol. Facult.
Agr, Kyushu Univ., Fukuoka, Japan.
The Bulletin of Japanese Society of Phycology, Vol. XVIIL. No.2, 82-87, Aug.1970
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5[, FHKT2@ELEN, PHLTHREL.

5) SiE FEHCONWTIEERY TORZIFEDIZD I TIRBICHERZIELTH
<o Na K& HEL, SidSO4& L TBaSO i, PidPO4s& L€ Gomori ¥, Fe
Jo-7 -+ truy vk, Mndi@bek, S kSiOs&lLTEY FF o7 Vv—k, Ca
EMgid ¥ v— M EEE, 22K Dumas ¥, HKsHI500~550°CCIRILBRL, #Hid
RBSBE (V77 2 L EH), BWBAB7 VA ) A (vvF val®{H), B
TNH ) RBYEE (v o+ -bEER) O3 T, FNENS T F—-X, =¥/
—X, RV ) =XELLTT =/ =V RBETCER LIz, FTniE, HELUSME105~110°Cag
BYNCRd 2%, LK CaCly FHEBRIMCHT % TH Do

6) RBERRBR FLOTHEIRICRT EHERTHRO/VORBREZZED).

7 SIRBREBIF CROMOBRI, TELOTE2RICRT. CORRDENIL,
EREAEEDOEZ HERANT, EBRES2, 4, 5, 7&, ALLS3, 4, 5, 6024
%, TNEhEZTELICHTRY, //Vva~XRME 7 © YBERNOTESE, ROR
ELrva—X, XEEL S T VBOMZEEMAZRDI. MREOEMRE, EiE2D
DEZENOBONINBEOEHROTHEE L olze UM URREHRICT 2120,
PEDOFESREZRFOZKEC BT 2 HEESBEOE T, TEMEMIE T2 (HLI=2
RFZEER, Lii=-Tie=-Tz1=ls3) ODHZERUIz. KEEFEDOBHAIERES1, 5,
7 DOHHEDZ D FEHKEDHETIFEE 850

CZDERTIRIEREIDVIZINDT, HEHMCLIHROBEEHEL TN, ELT,
bé@?oﬁ%éﬁﬁ?éommmm%&oéﬁq}%ﬁéM,¥ﬁﬁ§é& ZDEE
Eﬁﬂé%ﬁ@ﬁﬁ@ﬁ%ﬁée%&bfyﬁ=3xxumxéﬁﬁé%inﬁ>kﬁéﬁ
ZORFICLBYENDHBCEEUze TOHZLOBIMIHERD TORDB, LI EDOEN
BREEIRICE LD,

% %=

BIRICHNT, B DRZVMESEBEEDIICER L TNWD, DFVEET/ YO
REEATZE 1 OEREY, 2COWKCETNIREEOBETHD, RMCHFED
£, Fva—x, 7T VBORM, HB3NKCNSOREERIE COEBRTEONIC
BOTEHOETVEBLENLDEEZIOND, FEDHA, Fe & Si 2BNT, HK#E
EEDE 2 53 3 KR OZDMEIZ, 2158 2 KEOZOMMEICHRL TINSND
T, RRFKORFBEORRIE, BlH-DICRNIEE 27K (55112002 /45¢ TN
THaflio TN bDEEALND,

Na &K [CDWT 3 RIENEEOBERHE D X< ZWDE, Na ICEFHROBNHK
WD, Na @3p>8, Kid f>5 #HEETEONEN. COMECKE, FKBEEFOM
Bk <EbhTNWS, HLKDEAE, <5 THBH, KBEROBNEHEHT <
ZNDT, COECHIBEEEEE2RDTINEEZIOND, ChzRvhid, NakK
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LIREWCHETRCBLT2bDEEADND,

HABEEL TNE 7 VA — RO EEAOIIRICONTE, NaDfés 8 M HEH
RENWD, FIROXSICEENKELLRVPTNOCHERTHD LR LEN. Kid,
RFEB LN DORFORRISEEHEN L E LB B

Mg CalcoWT 5 /7 Y BRPOEEI HEEREZ WO T, CanERIEBRENKRE KD,
Uizhio TMgIC b RIBED BE24T 5, ZNHEBEEOYRD 2hSOMNESHHE
EMENEELTI N,

FeldEEICHELRZ S ITRDTVERATHIDT, B 2HEICIEEDE N, L LUFesgERk
KEOEPOEADERICES L TWRZENDELT, KEFNCERL-ZEERICIA
DNDORERNH D LT TE B,

Mn OAFEEIEE V. >3 2BHRELTEINTH S5, - TMnEERNE, HKPD
REEBELHCK > TRECELGINDZ LD EEALND, T/, HREE S V—a~
X, 7T VBEOMZEERAD, B<3TREHIVHEHKAZ ., Mn HREBEMGICEREIC
BRLTWa M5, ChoETFOEEZ ST TNWDATEEMLH B,

PiConWe s REBEEO BEEIEHICKEN. KAMWKHOPRBELDOT, TOXE
DAREHMEHRFEEE UTMAI PO~ ITKFELTWB L EbN 3, HBEOEED, 4
FREEOINCENOEATENTCEHINRDOND,

S DENMDRELTRTD BANSNCETH B, DF VD SIKIEKD HEEMICL T
SR S ITHORSEEL DN D,

Si iFFel FRIEHICHERZ S ITDT VST, CCTRATS &z TR AMN
Wo FMHKADOHEEEL2~3%BETHAOH, S>HCRBLS nPRERONE
o

LBRONTBERIERICK Wz, F3RERELTIN. 2BERICIINREERDL
BOZBRELTTND, TOTEND, /) DLEREE, P LARGKPORKERE
KkoTREEE DL ELOND,

BEOHCRALIL 7 = /7 — v« REBEEEIE, BE1~2%L b3, 4
HBIEOBEREINR, FI7I78Y, vV v-a, < v  -bOIEICHEIELLZE
TCHDo CLTRITIEVT e=2~3%LT B, HT 7 R ANTIERBES ORI
BREDONKEN, ¥ FV-adb< T -bHRAIKRTH D, SRBHITERME 2000l /45¢ TR
IIMKHER DL, FHIRKVENELOMETI18.1, 0.54, 2.14%, #F120.78%, Th
Tk U CRBROM UKBER D=, HEAICHE (R$6.25£93) LT—20.9%TH
Do HIZ 7 VTR, RaEE Eo{BRLAY) rEELRCEE GElLTh778Y
) BBAL, MoVICIRERE URLTEFRAMEMNT 3 & R LE S,

& BT BRD B DEDYRBENE, BRIBEMNZI V. THIZEZBRCHIBE DK
HRDZENINE DN ool & &, SBHPEIENL, /) DEEIPRN il EEZS
h3o
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BEBRO /Y B, ERRRTEAXEER /) REFCITL o/, FAFTRILEER
K&, BEEROEE2 L TRW-ERRTFKEREL/IIBRICE CBHN-LET,

Zusammenfassung

Man hat groenmengen Algen, Porphyra yezoensis UEDA, mit der Liiftung kultiviert
und iber die 14 chemischen Bestandteile diejenige Alge analysiert. Aus diesen Resultaten
sind wie unten erwéinte Haupteffekte und Wechselwirkungen auf jeden Bestandteil nach die
Denkweise der Versuchsplanung ausgerechnet worden.

1) Der Haupteffekt der Beleuchtungsstiirke war in diesem Experiment unerwartet klein.
Aber der Haupteffekt hat sich in stark beleuchtendem Fall auf Mn positiv gezeigt.

2) Der Haupteffekt der Hinzufiigung der Glukose oder der Zitronensdure war auf jeden
Bestandteil im Bereich des Fehlers.

3) Der Haupteffekt der Ernihrungssalze war hervorragend. Durch dieser Hinzufiigung
zunehmende Bestandteile waren K, Mn, P und Gesamtestickstoff, dagegen waren die ab-
nehmende Na und Zucker.

4) Die Wechselwirkung zwischen Licht und Glukose, sowie zwischen Licht und Zitro-
nensiure zeigten sich beides nur auf die durch Licht eingewirkten Bestandteile, Na und

Fe, verhiltnismiBig groB, doch auf die iibrigen klein.

X [

1) BRHEEZEL #H)I3CTF (1957 /) OoARICHET IRELENTE] . BEOKmE
LR/ ) OEBRHSCOWT, BUKBIBHER, 18, 21~30,

2) HEWA (1965) ABFREN 7Y 79/ ) ABECHIITTEHCEET 098, WKIF
PR, No22, 1~26,

3) E-L/IEEES, FHEHEKR (FE&REmT)

4) IEE= (1965) EERIBSEEBEEL, HAITREHELt, 5
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LB emamr  kmmEEwR rva-xEm o omem | SERTE
1| #HBed 1 mxdT 1 ®OEd 1 Amed 1 %E;{%ﬁr‘oé
2 |EEOABRy  200m/45¢ 2 18mp/450 2 s 1 %ﬁ%‘/‘”@@
3, 2 2 s 2 WmeT 1 om/ase 2 - [ZRUEPRK
4 7 2 7 2 71 BMEYT 1 [oRX<FEN
5 | #IRET 1 N s 1 s 1 ﬁgﬁ%<é§a&
6 7 1 7 2 7 1 9mg/45¢ 2 3EDIEKN
7 7 1 7 2 18mg/45¢ 2  EimMed 1 g XVIEORH
8 7 1 600af/45¢ 3 HMET 1 P 1 %%&EFEB &

HBEL > MR- 23 ) (BRRRERETWEE, H43-3-285H),
133 ) 8594 A, EHiRg12H, KiE13°CpIst
*OREREESE 1 KRAR, 2 RIEERES 1 DUNC40nRT,

®hDl, 2, 3ikEDEFOKE

£ 2R BROGE WEEW% L/ ) ORE®G

%% Na K Mg Ca Fe Mn P S
1 1.33 2.80 0.325 0.654 12.7 x10-3 3.11 x10-8 0.258 2.24
2 0.98 3.24 0.306 0.574 12.6 4.31 0.678 2.30
3 0.90 3.13 0.297 0.557 12.6 4.45 0.694 2.21
4 0.88 3.14 0.305 0.585 14.4 4.17 0.675 2.27
5 0.86 3.02 0.187 0.597 12.6 4.83 0,729 2.21
6 0.79 3.09 0.282 0.603 20.0 4.69 0.716 2.19
7 0.72 3.01 0.294 0.563 16.4 4.59 0.713 2.27
8 0.74 3.16 0.305 0.573 18.3 4.65 0.713 2.34

B s ERp MR AI/Fv <vrva<vrvb W 8
1 54 x10-8 16.9 3.14 57.9 7.90 5.16 103 g
2 21 19.2 6.50 41.4 6.63 2.95 78
3 27 18.1 6.78 40.3 6.81 3.50 84
4 34 18.5 6.57 40.4 7.12 3.53 70
5 26 18.6 6.49 39.8 7.38 3.02 92
6 32 18.3 6.36 37.9 6.90 3.44 87
7 35 18.3 6.17 39.0 6.61 3.35 86
8 40 18.1 6.32 38.6 6.34 3.68 87
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BED 75 v BomzE (1D
g o=xe T Ok e

T. HORI and M. CHIHARA : A review of the recent study on the Class
Prasinophyceae (II)

(V) 735 Y/ ZBORREROBTFHRMSRHELE ¢

MANTON #1280 k22, 7°F5 v J &l (Prasinophyceae) 13, (1)ififgeE (cell wall)
BRE, QEEED 205, QUWBEEH (scale) Thisbh Ty, (HEEH (motile st-
age) DHfEIZ—HRIC unmineralized scales TRP/HONTN B,

—7%, PARKEME, £ XY XBEEEDOY X+ OHT7°F v/ #IFICLoxophyceae(Ch-
ristensen®) % &HTNB S, Loxophyceae |CI3¥iESEH (flagellar scales) Mg\ Pedin-
omonasi®:3, Micromonas pusilla’® , Nonomastiz3® JS&FENTNDDT, Prasinoph-
yeeae ZEHT DD DFMPBERIFICHERE BINIBENH S5, TTTR—IBT
7 ¥ BROSFVEO—DTH D WEHAIEFNCHSMNCShTWS BRD 42
W5 LT B RICAMOBEOWELES CELOILbO 2B, UTEESEOR
BIZOWTHAT 5,

& 5 75y ) BROBBOHEEE

B& % P. P Platymonas

%R squamata gilva spp. spp. spp. viride ‘marinus pp.
2 " & - B i}

%l @ m o -3-4.5 465 [EDET LR YY) 4.5-8.0 7.5-12.5 12-20 [35-1aT 1)
X & & x3-4.5. X4.5-6.5 X4.5- 8.0 X 7-11

@ () x3-4 x2.0-2.5 )

M ERE- | 1 2 48,16 4 2 2 4 4
REOEE HWE 1-1.5
RO RS 3-3.5 2.5-3.5 a1 2.57 s1 . 0.5 <1

»| (ER9ER © BT 45 :

ol B -4 + - + + + + + +
Ev/AY + + + T o4+(2-3) + +(2) + +
"B B - - - - - - + -

g HBANE 1 1 2 23 2 23 - .-

7| wenEe 1 1 2 2 2 1 2 2

g = + + + + . + + + +

.| RBEOMFIR | BELOLEN | BELEO LN slit hainig L, | slit hains D,

9 FIRF Kz osimsl | Hix9 77 CU/ APl | v/ R

L] £ BB (AXB | BBHY (XXB
Do o

&, +I1#E21}5hb.' —RFHELENC &BRT,

* RIEAREERAEYRHESE (TERTEETHRT 20 1037)
** ENRIEEYSEEY RS CRESARX EEARD
The Bulletin of Japanese Society of Phycology, Vol. XVIII. No.2, 88-95,Aug. 1970
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3 Micromonas squamata.
a. #fl B &
b. #ifd - HEEEEH
(Manton and Parke, 19604 V) #&5)

(2) Nephroselmis gilva
[ S 2 ADHiEL Micromonas
squamata L[F UL DICTIE 1 ED
BEFrcoOENTND, i Frid Hi
FEDHDHAMERED DD DL BI
BRERIOD SRR D FFE B Do MfEEK
HEOEEFIRE &b 8 AR (Y
0.23x) (¥4,b) T, HEEEEAICH
5B &5 7% EIF R (spine) (B
IH0.20) 78N — 77, HEEEER
1% 6 IR (0. 224) ([X4,¢7) T,
Z OFEEICIEHLD SISO 72
wBrHD (M4,0). ZTDIC K
T &, HEBIEHREC 9 FICIE 7
gEHcoDOENTHY, THANHE
HWEHDWDWB“9 + 2 "k & IS

(1) Micromonas squamata AFEiZ7°F &
J BROPCIRED FBN A EEE LTHIsh,
i —BRONCHS NSO H Do

ZOMMIEZRE R, kOSP4 B B RO
Hd, 1T 6 BEHDNEIIBOEIRER (EEZE
0.15~0.4p) (K13,b) © 1ETOOFh TN,
HEBIC IR 7o /R (hairs) ' BN Do FHIC SEimah
CikAtD/NEX D P UEN 3 ADINENAOND
CEH DN, ThMEEDRIGHOREWED
EAEHMPCChhTE D ELNIIZDIC, FHS
BHLTEZDBOEBEALNTNS,

#%

FA
EL/AFK
Jns—t&
I FayFyY7
FERE

[%] 4 Nephroselmis gilva.
a, a’. MifEkEG. b. MfEEE .
c, . HiEEEF,
(PARKE and RAYNS, 1964k V) &%)
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U-BERICH 219 , BICIZ/INENHBND,

2 EOWBEHEOR - 72 HAPOHTNG (R4,a%), #iB LICIZ SO REENE
BOTTNBD, Thid Micromonas PRICR~R2D Pyramimonas THHOHN D, HilEd
D&, N. gilva OWEHRIGZETRERE D > TIY, Micromonas \Zid/aniFh
EHBROEFREEAEE DICLFALTH 3. —F, TOMBHRTIRRS Halosph-
aeral® L H~RBL, ZORARXNTLL, BEFONSZDAEND/IX—YETH N
gilva E5ELIC—BY Do

B ED X5 %EMND, N. gilva i& Micromonas & Pyramimonas & OO BHHIZL
Xro 72502 HbDEEADND,

X5 Pyramimonas spp.

a: JIRREE b, ¢, e P. grosii OMIBEMEH . d, f: P. grosii Q¥R g h, I,
ji P.amylifera OXIBAEEF, i, k: P. amylifera OYiFEEF, 1, m, n, p: P. af f.
obovata DA, o, a: P. aff. obovata DYFEREF
(a: MANTON, 19664; 1), b-q: MANTON, OATES, and PARKE, 1963 V55
(3) Pyramimonas spp. COEILH2BER - T, MEEBHLVHEEN 2 BOBE
TRBONTNDIL LR TH Do 4 DBERIE, RIS Halosphaera 1=k 4

TW%o Pyramimonas J&D 3 BEIDBR 2K 5ICRT. MiGEE *BH & 3 & bicH

2B OB ETOOENTNDEZICIE. CCCR—BHEIOBEB2EEE IR
ZEiZT B,
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DISHEE U Ici2IT 4 ATBO/NBER <5 3 (#10.071) (X5, e, j, p)o ED_ LBZNETND
BICRERRNE2Z b - ZlEAR (0.3~0.58) HINEV—RREF DDA TNS (X5,
b, c, g h, I, 1, m, n), FHCHE! 4 ABRIREEH (P. aff. obovata) (X5,1) ZFREMT
Hde

HEOEBSH /NEO IAERER2 b - BETH D (K56, k, 9o D L2
R BEROBRE S OO ATV (0.33%0.34) (5,4, i, 0)o ZHHOBERIEH
DODRICHU - BRER (BES0.330) 215 TN TORMENCI 2 ORI
»B(P. grosii and P. amylifera) (X5, d, i),

HRESSH1E Halosphaera % N. gilva LREIBKIC 9 FICHEATNWIONRFETH D (P.
grosii), MEEBULEE A KTHBH (P. grosii), 8~16&K(P. amylifera) DT bdH
B0 WEOELENOEMETINERZb>TND, Thik, BEERETHDIS, WhY3
“Flimmer” & ix#E 2 RIC UI/INETH Do

f—IhavRy7?

— Rt

a

C
6 Halosphaera spp.

a: JikIEEE b, o d, g MWEEEER
ef: HiEBH
(a: Parke and Adams, 1961% ), b-g: Manton, Oates, and Parke, 1963. X V) #&%)

(4) Halosphaera spp. REN:G#ED Halosphaera I3 ZDAEFBEHR LD 1 27 —~JI
Pyramimonas PO IEEWE (X6,2) 2D 3T &ML MNICK 5 12,

Z OO EEMBILER 4 BOWEE2 b B, NELELATNS, ULMNLABEENE
WEXICE, MRESNMNELL, BB 2EAHDINE 1 RIS T ENHD. TDLXS
LREBICH D HDIE, ZORBERASKITNE M. squamata LRE|BTELTHH D,

HlaE 2 B35 B OBRIEFCERICEATN D, —F FOREBCI/NS WEEBO
gEE (0.1x0IT) (M6,8) HFATHD. BHIMUICIEE 3DEEL LT v— RRBIREH

(X6,d) Hmnh, EOMICKE, ROLEIRIESCARER (EER0.32) (M6,0) ©
&5 BB L7 OEBIARE LB R (X6 b)EMH Do
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B R, INBOBR (BEfEN0.4x) (X6, MMEERICHEICESILTHY, E0L
AT Eioid 6 ABOBREER (0.25~0.274) (M6,6) BB > TV Do EDEFIE N.
gilva 2 PyramimonasCHLHNIzbD LR L 9 FIRFITH B0

(5) Heteromastix spp. ZDEIL 2 D REEM
F|ebb, NERFORECDOTTND, MEEEXD®
&b 2B0, BR2RIC Uiz 2 @O clldbh
T3, RHIOBI/NED 4 ATRRER (10.07x)
X :iggv-fz: 7,7 g @R LF2L L THEATNDZED LIS/
el AR FOBRER (K0.14) (R7,04%, EERO 4 ARG
gy, TREOBERERHS LSEATNS, Hic, Z0
d BolicE30BE L TAROEREH (0.4~0.6p)
(X7,5) MFET B0

WEL I 2 BOBRE PO TN, BB
fagtR ozh& D P42 HBIO/NGBREFcH D (K
7,8)0 ZDOIMllZ/INEDOBRBER B -TND (X7,
fo COBBBEIIMEEREERRKC, EEOBRER
HEDOBERD EIC A TS,

H. longifilis Ti&, %3 OABEEBR RN, —
5, YKEED H. angulata <i%, k- HBL DI,
3@ BMFrECIdhbhTWa, H. rotunda O
Ml & BB E L ic A DN EBO/INESER 1L, Pyra-
mimonas’® THHNIzbDELL AUEBEDObDTH
Bo iz, EMiEIC®T B Heteromastiz & Pyra-
mimonas }5 X (¢ Halosphaera (O Pyramimonas-stage

X7 Heteromastiz spp. EOBLRRIEEICRZNNID, TnDOBEOMO M
a: MigakEE b, o d: MiRIgsE ERMEBEETHY, PuEd—D0 HF RIS V-
e, f: WEEEH 7°(Class) DHICFE ED BT ENTEBW

(Manton, Rayns, Ettl and (6) Mesostigma viride ZDRESIZIEHICEHED

Patke, 1965& VIEE) 322l Tn20T (88,3), IBTHEBICZOE
EDDND. 2 EDMEEIMO< A FDOXSICILH, ML, FFDXST
HBo

MRS 2 B (FiICk3BEEbEAOND) OBRBTOOEATNS, EEEL
TIR/INEOMEMBIRBER (0.3X0.2p) (R8,6) P FBEALTND, ZOBRIZHSEL Y b
GIRSETS OB NN DHTWBMREDO Z &) ODFETHHELTWNWD. ZOEBD
Eicik, ol0BETHAHONTWRNWERICKRERBRZ Lic— B0/ 27y B
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F (B&0.6¢, WOZ0.51), (M8,b, ¢, DT &ML, HWEY » FOREZERW-M
HE£EEHH ->TND.

8 Mesostigma viride.
a fIRAEEEE b, o MBAEEH d: MIRREER OS] e MMEVHIRIEER f MR - EESER
(Manton, 1965. % V) B85
EIDZA 7 OBHGHEBRER KD BT o L/NEN(M110.032) 00ERTH S (K8,
f)o ZOBOBERITAMOBEMNIIHHET, MIEOREST, REBAFBOISICT
DEELT—HRICBERSZ LTV, COBABIRRTI-MRSHLHEEY . r2EBI5
LTWB7 7 A< vy EDMECERZER LTV, COBRBIREC 2 XOHEEOR
WICETTEARLIEN > TNT, WHIO BB &Ko TN B,
8 FiCiE, 7 hair-points DISMCIZ/NBIZA DR
WELYy rOMBEICL-T, COEEIRT 7Y/ BlOHRTIE Pyramimonas [CBbHIE
NWESIKBbN 3.
S5
wE
-
$havRYT
b
#
EL/q K
FvTY
R

Y992

731F

9 Prasinocladus marinus.
a: JEREE b v/ A PR o d HEEsER
(Parke and Manton, 1965.% 0 B&E)
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(7) Prasinocladus marinus Af&i37°7y /BRO XA 7EBTHIN, BELF
DEFLEED 1 27— JICHEEMR (K9 ,a)20< 5, ZOHEEMEIE LICRRTEE
B (1~6) LRIEBCERL-I-EBE2b-oTND, ThbbE, HMBEERECKE, WhYwd
MRast ke <, RRDICHIBEI (theca) DI Z DD AT Do CHICIEEN R — ADEE
ATHWENDOTH (1] 288, —KICWbh BHFEEE (cell wall) LRI LICEABZC
ERTERN. BEREHOMIEE 2 ~EONEBTOOFATNS, TONBRMIEEEA &
AL vy ~BicERE b DINSWHFOBEMEL TTEmbDTHBW

WEEMBAIE 4 ZOHEER D - TVDY, 2K T OMEACK > TITEIT DL O TH Do #E
ENEZDLB, 2BOBHAETOOENATNS, —DiBREA T (X9,0), MhidER
ghchbsd (X9,d,

FicE v/ £ FICRERFYUIAON DB, TabB, HOHEMNCH DEREDOER
Wi, MPECHBARD > THBLIZE V) 4 FIC, ZNERND - THET SH%0—
HAERIRICBALTNS (X9.b). ZOHHTRE V/ 4 F2OOLEREEEBAL
IO EPEE L TNDIDT, BORBHMO—EAL v/ 4 FORICEBLICIZNWD A
AWTNBLEICHE Do RICIRNRD Platymonas BIZINWTHELIOL v/ 4 FEED A
ph32 (X10,b), ZCTCREDBARALONT, MEEIE v/ 4 FOEALRIKEALL
BIDTNBRTTHY, 7’FY /7 FX AL CDETRIL-TND, EBICT T/
JFXATHE, EV/AFREY v 7 2E20EAZMOGT 7" VHEORBIICIK 1 BD
F5a24 FiH-THRiEZE RBILTNWBD (X9,b), Platymonas (P. suecica and P.
tetrathele,’® and P. subcordiformis’®® ) Gk BB OGN

Plasinocladus DYFETHONIZ NEEIREEF 1&, Pyramimona, Halosphaera, Het-
eromastiz, X DOEBTHONIBR— ChODOBHICHWTIE, WIhoBa&bLHA
BESrBoRERE UTHEET 32— & REEN LKA CE %\ Pyramimonas & Ha-
losphaera & TR ZO/INGIIRBER O LIC, ABOSBEEF »—KRiC 9 FICHEA TN B,
—77, Heteromastiz T, NEBFZ/NEOER T, EBO/NUBHHEDOBESD
EFILT NS, COEIT'FIY /7 FXATHRBETH B, MEDRL BRUL, Heter-
omastiz OBEIGRFH isodiametric THBDITKH L, 7°F ¥/ 7 5 X ADZ NI elongated
THIRIZTTH B

(8) Platymonas spp. Z OO MLFHAMBRIHRBO 75y / 75X 2 &%
KELBTHW3 (K10,8), BEEMIUIFICLITHEIDT, ThOoMBEOEDOHEIEE L
LTARBRKED BN IMNT NG, ThbSE, 777 75 X AERECERTH
BN, 777 FEF ARRBICEDHEELV > CHBRITT, EEMICIHRBILO T T TH
o

4 RXDHBIINBELBRATOOTNh TR, B 2BEHD, 2BICR-THATY
Do EBIXINED 4 AFEIR (0.05) C, ARPANKZETTND, BHH D HH -
THY, HRCEESGHZ (M10,d), MNENEOENBERT, REBAHEDO LY
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AW
SRR BEE b
Bt theca slit hairs
s M IR
Iny-t
R
N =MbY
% ,
gL/ 1 K JH = 0392
Fv7T

#324F

X10 Platymonas spp.

a: MfakEE b v/ 4 FiEE o theca slit hairs d, e: $EEEH
(Manton and Parke, 1965.X b #&E)

BOEKCEFILTWS (X10,€),

MBRARMTOOENTNS (K10,2), REIKENCIKMIIILEL S BB TR D
DHAENTLE S, ThbBE, HEMAEISANBUHBEL EEEL . + DETED)
—ZhBABEBAY v FEWY, BEEOEIHAZITHCAIDNTNDE— %)EEé"é
hWTULES, TORICIKCDRY v 2B Uic ARBOREICK VB - 72 £ D (theca
slit hairs) & % 2L 51c43 (F10,0)e Zhid7°FFEF XB (P. tetrathela and P.
suecica) TRADNDID, 7°FY ) 7 FAATRELLRITITHNBIDOT? , ZoWEES
D H—DDNEFHEERTH D LB DN D,

7’5V ) 7 FAADETCRRIZLDIC, 7’'FFEFRETTY ) I FXREDWEDE
BERERRZC VA FEECH - (K9,b,X10,b)y ZOEOE V/ A ¥ iZMiEEDOR
AZSIFTNBY, Thb'iciz—HEroDb D& (P. tetrathela and P. suecica), %75
FANSDHDE (P. convolutae) 18323 , —F, COBTRBELV/ A F-<tVy
7 ZAQEERT Y7 YBEVNCANTNBY, Fr7vBel{FELRWEEL DD (P
impellucida)® , FOHPAIE, EENICHZOEERZRDICLRHIECRETH
30 LUV / A FORRESIXMMOEEEIFA L TH Do

(G SCRETREXE | 8= HED07'T7 ¥/ BRObE (1) #1841
5, 33-42, 1970ICAHLTHRBRLTHV T,
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BEBI AV A ITIBIT S
F 7Y DL RN
w A & B
T. SEGI : Districts of abundant growing of Gracilaria in Formosa and Portugal

L DNEB IR OFN P A VR SEEM Uiclie, RIS A =T /) Gracilaria verrucosa
(HUDSON) PAPENFUSS 7842 iHC E T 2 b2 112% U 7= 0 ©Z DB R SN T 5.

B AT/ Y DEREL
NI DERICTE » THIAIC D
DHL, BT ->NITE
|9 %, MO LEICIETTIC
FEE NI AT 7 ) DFEE
nNTnd, (BHFEICTES
i)

B A=) Oz
AEOE FICiE4 & LT
—HEICEZR/OAT /) i
BERTHD, (BEEICT
LR

* ZEINTRSKESES BT AR=TE)
The Bulletin of Japanese Society of Phycology, Vol. XVIII. No.2, 96-98,Aug, 1970
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(1) BEOLIE"

BEOKESRRG2EZNER (PEBNERRSZESKCEEH, &46] C R RKERY)

) LFHMUCE, HEEK GEARGE, ®HEZER (AHBRGHEM OoRWNTZD
ffr—r (LXK EMTEBETE, THAS, PHEWNLD) 2HE L0, COLRETR
O IRE -2/ — (@B, Chanos chanos, milk fish, HAICIEZZ) O (6
) BETULELDTL, FOLE 18 FhalciREnd, ZO—HoMicAT /Y h
ZRICHHINh TN, COHEMEMMOTHET, A2/ ) 20l L Cilic—mcigEs %
WCHBFEDPNTINNREL T RERAT / VICHETADTENRIETIDATH
BENS, BERENIZAT/ VIXTRNTCHACHHSWERFRICSNBHTH 3,

HHER EERCEENC
=)
LETEDONIZAT /Y
RO —AIC Il & EN
TWBo(FWV FHMCTE

HiRE)

(2) FNEFNVOLZEH

B=EN A3/ ) OFHE
BAROE—EICZRICHT
Biehi-4=x /)25
YO AEICEHICORET
B3, (Kvirrmc
TELEER)

M CR BT WASE L THEZR I A 7 7 K% (15854EAIT) 75 Prof. A. FERNAN
DES &R ANIBAL DOS SANTOS [, jfifiiFs MANUEL CARDOS ALVES [G&
HICY AR VICH > TREDECHIE L2, &, ERFERIFNDOTHAICK 7
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FH VORI, 2B LT UIES T D& Sio Martinho do Porto &3 HiRIC
Elo CTRBNDORICHIHNTHDH, ZOL—HOWHRICITEN - LICRET N
EYP—ETAT /Y BLRICHB T oM THRLTWD, 22BN O RFEICKER
HTCOFHHITTHRT D, ChbefHACHENShE2LDZETHD,

7 RO iRR T
I N

T. SEGI : Algal exhibit at Monaco Oceanographic Museum

- 2GFEEEYIRE O RN
BITEIC I MGOC B7E S B A2
BHNTH DN, BACIEZFEDOTE
B R 2 AT LE L KBRS h
Tnd, (BFIICTEERDY)

HEENH AT TGRSR SR U, IBEBRICOWT, A TIRER
SNENEIRD DETRD D - 1z OTHBN T 5, BIBHE IS D < Sz o EEEEAD
BRI, Zocld, FRIGRIAMNL Fia DIF2 Ui gsio AGaoitmic, 74/
V) Enteromorpha, 77 /1) Porphyra, A + 2% Polysiphonia Z»ZEICHK 4%
THTELLARTND, 2 —1 5 SROWNS BRI & U TRREN 5720

e e L B (D) S &2
D S < R:-L

T. SEGI : Mrs. KHAN LEWMANOMONT’s visit to Prefectural University of
Mie
ZAEN Y3 7 DETL A& Y REKEEGE 7 — 58 (Mrs. KHAN LEWMANOM
ONT) 7ZMWEEL0FHf)2 % 2 2 HEIEE N T BEIIIZED 1= DFRER - I AR dinico

* ZERNCRSKESE GERIABTH)
The Bulletin of Japanese Society of Phycology, Vol XVIII. No.2, 98-99, Aug. 1970
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AR 2 7 AR, BEEEANHZEL U THRELIZDDTH D, Mo TEEN I
YRR Uiz, KEZGEF VL« FoxA—ltEF 2 0T VHADY —FF «
—MBEANERERIT2Z Uiz tS, ZOWRIITUZEBHOATH D, THEIZENEREE 22
Eih, FHET AV IDIVH YRENFEUCRRBE AT DTSN icEEO TR
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