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T A E L D
Pseudophycodrys rainosuker TOKIDA

oW T (PR
= Lk BHEx?*

H. MIKAMI : On Pseudophycodrys rainosukei TOKIDA

S 4 7 A 7N (Pseudophycodrys rainosukei) W& NETHER, 7V o— ¥+ VB
B, PHTERUBTED YR B EnoliEs iz, BRIk - TIEADBARE LK
0 AERBEERCTELC 2o TV, EER1706F4 B, BEMBICHNWT, 7
A 7 A a 7 D5k (BEEEROITE) 207m0) ZRICERET DL ENTE /I, 1€
STHEEOZDMOEFICOAEB LTV ENTHREND, £LT, BEMHOERZ
FELUEER AEOLOEUEDS S, #OMDEELFRA ¥V N 2HNIODENTE
TeDTHE LIz,

Fig .1. Cystocarpic plant. Fig. 2. Tetrasporic plant.
(Scale in centimeters.) (Scale in centimeters.)

* FUBEREE CRLIRTH IS 243-2)
The Bulletin of Japanese Society of Phycology, Vol. XIX. No. 2, 39—43, Aug. 1971
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BRCRHEY Ick VRS hizind, Fik20mBicEl, 1 ~3EoMEky 0, g
MR URIRZE©D. FIIK DFELEINL T/EL, NI RRERS BEIC
FELTNS,

&BSICDIT

Fig. 3 @& WRHOAES2RT. Hb, RICEHT3TEME (a) 28L, £—i
SNSRI L, SFlic W TREICEFONESH (in) 1ESH
3. BAFIOTEMIL T R TRICET 24, FZMFI0EMIEE, 20TRTHBL
ICETIERELRN, 2005, FEOEENDPPTITATHS 3mBICET BHEICK
3¢, HERS—MFIOTEME (a) ISESMESHIEDAZ LD S (Fig. 4, in),

TaAnFIZoNnT

KED7 w7 Fig. 6 IRUIZHIK, BROSFMEICHE > TREMICERSh 3.
ANVET VI 4 rEEK 02D, XEE (so) ETHEOPHEREZD - TS,

BRECO0VT

TREROHBEICONWTIE Fig. 7 KRULIZAKTHD (0PEAN), b, ==
7'7 2 + OERPICIZ/INEOTAMREE LS, BT IO L THET R, 3=
AT OERFELVEAMBEND, LEDIC elongated cell 2341, PETENDIZ
ZRCREEBEAET 2, 4k, FEOBERIFWECHROESR T CEhEA—EOA
2EL, 2~3XRENUEDORAZZERZTNHNS (Fig. 5),

mARFECDONT

MARETFBEAEOEER OBRAY FIclkS 2k A BEL T4T S (Fig. 8), Fig. 9
REEHRIC X BMSETFEDOEFZR LIz DO TH D (REMEIL AR TRYT) . Fig. 10
CRLIZE S, ABOMAMITEL, REMEKXD&TSHDTIRARL T, ENERO pri-
mary cell NEOFLET B,

Bt ]

B, 2 777 VBl (Delesseriaceae) D4HIL, 72 N7 MEOHRICH > THET S
Delesserieae Hifld, 7°mA V7 HMERICEBIELTAT S Nitophylleae FFlE i = AR
ThTND KYLIN)3),

SKOTTSBERGY & Delesseria phyllophora J. AGARDH [=#-5\T, Nitophylleae
BlOHIC Pseudophycodrys Beiitic. —75, FH @IH) &, 4RESAORHLEE
K5d, KYLIN OFFC K BEELERNDDT () 22 ) ~g—id Pseudophy-
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Figs. 3-10. 3, 4, Apex of frond showing apical segmentation. x 370 : 5, A fertile
leaf of a cystocarpic plant. x 1.8 : 6, Apical part of female plant
showing development of procarp. x 370 : 7, Transverse section of cysto-
carp. x 28 : 8, A fertile leaf of a tetrasporic plant. x 1.8 : 9, Surface
view of part of tetrasporangial sorus, with surface cortical cells dotted.
%230 : 10, Transverse section of mature tetrasporangial sorus. X 230.
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a---apical cell ; 1-8---segments of apical cells ; ig, ig---initial.cells of cell rows of second
and third order, respectively ; in---intercalary cell ; c---cystocarp ; cc---central cell ; pc:--
pericentral cell ; stc; me, stcz mc---mother cells of first and second groups of sterile
cells, respectively ; sc---supporting cell ; cby, cbg, cbg---first, second, and third cells of
carpogonial branch, respectively ; cp:+carpogonium ; gon:--gonimoblast ; s---carposporangia
3 fu---fusion cell ; rc---elongated cell ; t:--tetrasporangia.

codrys BICFTBI ¥z, DRI,

1) T4/ 2Ara/ N NCREEFOE—MINCZ L 78 (P. phyllophora) ICRHOHND
MENESFHEH TN &0 ,

@ ZATBOBRIGR LICBELTETIDICHL, T4/ Ara/ A "TRRED

TERTICOAETIREZH DT &,
REDRAIEZIEH Uizo LTATOBICKHY FTBKYVFA / Ara/  \eBT, £
OMBORCI R—ERINES B E—-MIICBRTE BRIz, ST, BEMED
HRICE I CEBZOBBICENE, 74/ Ay 2/ OERRKR, BEREOEWRHIIC
BNTi, BMCE—MFIoNELERoNzN (Fig. 3),

LU, DPEUTES 3miXICEd 3END, RRHEICI S NS RnFeE
LT3 (Fig. 4. in),

RICBROMBMBICBEL T, T4/ 272/ N NCRIROGALADEFTICIZENhZ
HELR0. COTLREBO7 v i V7 OREMBIRKEBHIBONATNDZ L 2R
LT3, BE20ZHEICH Fig. 6 ICRUEL SIS, PMICR-> TRERICRET S
AEO/ A AINTBREBETDCENTEI, WHoTTA/ A2/ NikdbDiE Nito-
phylleae TEID £ >/3—Tid2 < T Delesserieae WHRIDHDTHICENDNB, H
Ic, Fig. 7 IKRUI-RABBROWEHZ2ADE, =75 X0 BEAEDCIX FEL
7~ elongated cell #tZHh, Delesserieae HRIDHABRIEEZRL TN,

—~H, T4/ A7)  \OEMIFED A1 I VCONTER BRICORIZK DI, Eh
itprimary cell &DZ&T S (Fig. 10)o CORICELTWRIE, AL Delessericae f
D550 Claudea, Sarcomenia, Caloglossa, Cumathamnion (M.]. WYNNE and
K.DANIELS)®, Marionella 35%7% Laingia (WAGNER)? @ ZEEBD HBE&E LT W
3, 25T, KYLIN (BiH) OBFEICLhid Delesserieae FRID A ¥/ —ICHBNTI,
AERDE I ESTE L OBERELANC LK -TVWD, L LS DERC
= O i, 2 /\/ Y (Laingia pacifica) BFRT, ThI7 2 V7L LIS M
{= Delesserieae FEBIDMEE 2L BN, UHBEERICE L CRE—MFICNMESH
BETBENSEOCTHELEECH BT LB R Uire T/ AFAINETI NI VI
EOEBEREBR LD, 74/ 273/  "OHEEOMEIHCET 3 ERLRCON
TIRBEDTHLZNWEES,

Rt LR W Wl EES A BB R R L E T,
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Summary

Both tetrasporic and carposporic' fronds of Pseudophycodrys rainosukei TOKIDA
were collected at Kiritappu, Hokkaido.

The branches arise from the midrib.

The internal rhizoids which make up part of the midrib are present.

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

The procarp are formed acropetally on the midrib.

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

The carposporangia are borne in chains.

The elongated cells are derived from primary cells in the vicinity of the gonimo-
blasts.

The tetrasporangial sori are scattered on the intercostal region. The sporangial pri-

mordia are cut off from primary cells.

Consequently, the present species should .be placed in Delesserieae instead of Nito-

phylleae.
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K. KONNO : On the marine algae from the coast of Iwadate facing the Japan Sea.

ARG OB H » T, —HIXE NS R0, HFEbI<EFTLTHY
RO HE—R e LT OO FHEICETF L iz,
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The Bulletin of Japanese Society of Phycology, Vol. XIX. No.2, 44—50, Aug. 1971
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O 2.Enteromorpha clathrata (ROTH) GREV.
7A Y O—8&
3.E. compressa GREVILLE ©574 /1
O 4.E. intestinalis LINK Ky 747
5.E. linza J. AGARDH JARNFAIY
6.Ulva pertusa KJELLMAN 7 57 A%

O 7.Monostroma angicava KJELLMAN
Ve by
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exe t=s Y
11.Chaetomorpha crassa KUTZING Y Y2 X2
12.C. moniligera KJELLMAN Z2< Y2 X%

Q13.Cladophora fascicularis KUTZING
A RZ s
14.Cl. japonica YAMADA FA AT Y
15.Cl. rudolphiana HARVEY &<V ¥4 4
(O16.ClL. stimpsonii HARVEY %X ¥4 7%
(O17. Bryopsis hypnoides LAMOUROUX # /3 /"% &
18.Caulerpa okamurai WEBER VAN BOSSE
THAL IV Z
19.Codium adhaerens C. AGARDH /A I )V

20.C. fragile HARIOT IV
® # (28)

O 1.Sphacelaria iwagasakensis NODA
ruakys0—8&
QO 2.Dictyopteris divaricata OKAMURA
IR
3.D. undulata OKAMURA ¥ T Y NX
O 4.Dictyota divaricata LAMOUROUX )
BRI T IY
O 5.D. flabellata S. & G. 7 IF 7/ YD—F
QO 6.Dilophus okamurai DAWSON 727V v7 3
7.Padina japonica YAMADA } X+ 9.5V
QO 8.Sphaerotrichia divaricata KYLIN
AY=-XY, 7YX
9.Desmarestia viridis LAMOUROUX
TN Ty
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(O10.Punctaria latifolia GREVILLE /& F%
11.Colpomenia sinuosa DERB. et SOL.7 7 wa /)
(Q12.Petalonia fascia KUNTZE &+ fav/vi/ )

(QO13.P. zosterifolia KUNTZE
RN LIYIN)Y
14.Scytosiphon lomentaria LINK  H¥ ./ Y

15.Chorda filum LAMOUROUX YNV
16.Undaria pinnatifida SURINGAR T # A
17.Coccophora langsdorfii GREVILLE A ¥
(Q18.Cystophyllum caespitosum YENDO 4 7 &%
Q19.Sargassum confusum C. AGARDH 7 Y AV &/
20.8S. enerve C. AGARDH wETT
021.S. hemiphyllum C. AGARDH A Y%7
22.S. horneri C. AGARDH 7 HEY/
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25.8. piluliferum C. AGARDH < AZX YT 5
26.S. serratifolium C. AGARDH /a X)) =x/
27.S. thunbergii KUNTZE IS /A4
28.8. tortile C. AGARDH IVEY
il % (66)
O 1.Porphyra palleola NODA +vY % /Y
2.P. pseudolinearis UEDA v 9 7V A /)
QO 3.P. yezoensis UEDA AHE/Y

O 4. Acrochaetium catenulatum HOWE
T7I/uyFvaAD—E
5.Nemalion vermiculare SURINGAR
VIVIRAY
6. Gelidium amansii LAMOUROUX 5 ¥/ ™%
7.G. vagum OKAMURA avsy
8.Pterocladia tenuis OKAMURA A /X7

QO 9.Hyalosiphonia caespitosa OKAMURA
AV AEFXx
10.Chondrococcus hornemanni SCHMITZ
FINRFIINF
QO11.Dermatolithon dispar FOSLIE J J<X%=EF%
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(QOl2.Heteroderma sargassi f. parvula MASAKI

Q13. Lithophyllum okamurai FOSLIE v J 4K
QO14. Amphiroa aberrans YENDO 7% Hh=/F
(O15. A. crassissima YENDO AN) PV AT
(16. A. echigoensis YENDO TFIH=) F
(Q17. A. ephedraea DECAISNE <A Y h=/F
(18. A. zonata YENDO YANT=H )T
19.Corallina pilulifera POST. et RUPR. &Y /X
(20.Jania arborescens YENDO 7"V %X
O21.Carpopeltis affinis OKAMURA <V /Y

22. Gloiosiphonia capillaris CARMICHAEL
A7/
23. Grateloupia divaricata OKAMURA h & /Y

24.G. filicina J. AGARDH L A5/
O VAR. porracea MERT. 7Y nhh5F
025.G. kaifuensis YENDO o ER)
(026.G. livida YAMADA LI LHhF

27.G. okamurai YAMADA *¥av/eE
(28.G. prolongata J. AGARDH A A 57 /Y D—F
(029.Pachymeniopsis lanceolata YAMADA 7 X5 7

30. Gloiopeltis furcata POST. et RUPR.
7rmz7/Y

31.Nemastoma nakamurae YENDO v h% /A }
(032.Schizymenia dubyi J. AGARDH N=ZX+I
33.Hypnea charoides LAMOUROUX A/35 /Y

34.Caulacanthus okamurai YAMADA
AVESIY
35. Gracilaria bursa-pastoris SILVA &5 %
36. Gymnogongrus flabelliformis HARVEY
*FxV /Y
(Q37.G. japonicus SURINGAR A XY /Y D—&
(38.Chondrus crispus STACKHOUSE  + 5 7
39.C. ocellatus HOLMES VAL ]
(40.C. pinnulatus OKAMURA t©52a Lt

41.Gigartina tenella HARVEY x¥ /1
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42.Rhodymenia intricata OKAMURA
< yaynNY
43. Lomentaria catenata HARVEY 7 ¥V ¥
44.L. hakodatensis YENDO 2RV 7 ¥V F+¥
45.Champia parvula J. AGARDH 7V F¥V Y
(O46. Neomonospora yagii YAMADA A +¥ X%
47. Wrangelia japonica NODA F 4 )7
48.Centroceras clavulatum MONTAGNE
FAAXR
49.Ceramium kondoi YENDO 2V Fv A ¥R
(050.C. rubrum C. AGARDH A ¥ ZXD—R
51.Campylaephora hypnaeoides J. AG. =a°/ Y
52. Acrosorium yendoi YAMADA /NA W R/
(QO53.Dasya collabens H. et H. Y7 D—F&
54.D. villosa HARVEY FIHAEIT
(O55.Heterosiphonia pulchra FALKENBERG
IIREYT
(O56.Polysiphonia decumbens SEGT YR [ 7'
57.P. japonica HARVEY E AP R YA
(O58.P. morrowii HARVEY EX:-PRYa
(O59.P. urceolata GREVILLE Y29 ¥ a9 /Y
60.Chondria crassicaulis HARVEY =9
(OF61. Laurencia hamata YAMADA H¥ YV
062. L. nipponica YAMADA o5V Y
Q63. L. okamurai YAMADA IVFYY
O64. L. undulata YAMADA azryy
65.Symphyocladia latiuscula YAM. £ Y LFH %
66.Rhodomela larix C. AGARDH 7¥Y<V%E
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28 1 BN HRE2TR o120, BHITENTHZY Uicild & - TWHEOTRRA L8 o
RbH ol BIRICRUAXS WEE2RET DT LMK, FHRECIVHKHER
DOHERCH I ICSTEEZBMT 3B R o7z GREREIKY X FICOEIZfT L.

AREBCTHMREOBRNOHKDH D DDLU TIE, BEO YA IFeO—EC, £
DEFEOURIFBRLBECHMOBERELY, BIPRTIEEFRT, TOAFBLLALET
B0 R SN, Ectocarpus iwadatensis NODA L 3%4Z%2525EE LTWIThidi#Eo
FETH Do

RicEEEL LTV F =79 (Monostroma angicava KJELLM.), XXt T/

(M. arcticum WITTR.), YAt bz Y (M. grevillei WITTR.), bX e T/ ¥
(M. undulatum WITTR. var. farlowii FOSLIE) ODWIhbit ARENZ DN, O
S5beA et/ VIIAAEACHEER2ZRTbOEEbN S,

FBBED 7 0l 5 D—F@ Sphacelaria iwagasakensis NODAD NEFHICHNTD
ERIhiz.

KEE<TR, 7/ VB0 294/ Y (Porphyra yezoensis UEDA) & ¥V %/ 1

(Porphyra palleola NODA) O 2 BMI iz, BEMER S B—HIrORESINT
Wit b D TE A /- IC SR EfE LT MADhBDITTH D 1967EFHY 12K
STHEFYBMOEAREE LT, RLOTHES NIz A %X (Neomonospora yagii

(OxaM.) YAMADA AUMERTABLTHY, BIEERL TS, 7 ¥7 U7

(Wrangelia japonica NODA) HAEBET B, YK A b7 (Polysiphonia decumbens

SEGI) HEE4EF L HMLEEEKLH D, EDOMAF LB RHINDHDELTHERD
REICEEICESONDT I Y7 (Dictyota dichotoma (HUDS.) LAMOUROUX) #%#f
EINLINo120, BAREL, BUORELS—LE 2 Mz /29 Dictyota flabellata
(COLLINS) SETCHELL and GARDNER 4 X/ 7 I (Dictyota divaricata LAMOU-
ROUX) &HFHICHMT DL ETH Do

Summary

Concerning the marine floral study on the coast of Akita Prefecture, there is K.
KATO and T. KATO’s algal list that contains 50 species from the Iwadate coast. The
present author made some investigations every month throughout the year of 1969. As
the result were identified 115 species’ which include 1 species of the Cyanophyta, 20
of the Chlorophyta, 28 of the Phaeophyta, and 66 of the Rhodophyta. By the present
study 57 species are newly added to the marine flora of Akita Prefecture, and some
new knowledges also are obtained from a distributional point of view.

X [y
1) MEEEME - DB (1963) HKERKXUERREEREE O
B . %8 11:62-70.
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NobpA, M. (1970) Some marine algae collected on the coast of Iwagasaki, Prov.
Echigo facing the Japan Sea. Sci. Rep. Niigata Univ. Ser. D (Biol.) 7 : 27-35.
Nopa, M. (1964)On the Porphyra from Sado Island in the Japan Sea. Sci. Rep.
Niigata Univ. Ser. D (Biol.) 1 : 1-13.

NoDA, M. (1967) The Species of Ceramiaceae from Sado Island in the Japan Sea.
Sci. Rep. Niigata Univ. Ser. D (Biol.) 4 : 9-31.
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AAEE X F AL ZRITDONT

w B —*

S. ARAI : Notes on Scernedesmus in Japan

HAE L FF AL ABIZOWTI, ThFETRED, LR, KEY Fiok-T 29E
12BN IS N T W, EEI, 208, SoICLEBOME) SFE LR om
NG, 10208 FED HAFED L 37 A L R DONWTHE Lz™0:0.80.9, 4F, X5
CH USRSz 2 7 BREICOE, ZOREORKE, BIEHE XUFEHZFICON
THET D, ThHDLDIK, TRTHEAFED L FF ALATH Do

o
Cetaforsse

* B RIEATE H ISR
Kasukabe Senior High School, Kasukabe City, Saitama, Japan
The Bulletin of Japanese Society of Phycology, Vol. XIX. No. 2, 5155, Aug. 1971
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Figs. 1, 10. S. ecornis var. disciformis

Figs. 2, 11. S. ecornis var. disciformis f. obiciturus
Figs. 3a,3b, 12. S. denticulatus var. linearis f. granulatus
Figs. 4, 13. S. armatus var. boglaliensis

Figs. 5, 14. S. granulatus

Figs. 6, 15. S. granulatus f. verruco-costatus

Figs. 7, 16. S. circumfusus

Figs. 8, 17. S. circumfusus var. bicaudatus f. granulatus
Figs. 9, 18. S. armatus var. ecornis

1. Scenedesmus ecornis var. disciformis CHODAT.

MIRADK & E7-10X 3-5¢, coenobium i, i 8 M, B4k 5, ML =FIc—TFHE 1
CESNICTSIT 5, SR IERERT, HomRERR DT, T
HIHR, BEEAEELLCALTHSB. UL, ZHBELEICHRUMEERES b - RS
THABLRNL D, (Figs. 1, 10)

FReEH : HEREARB (1968, W), HAHE,

BEMAKR, WIhd CHODATODFEHBODLD (HlEOKEX7- 17x3—8/1) 0%
INETCHB. TORIL, S. platydiscus (G.‘M. SMITH) CHODAT (=S. arcuatus var.
platydisca SWITH) &, i, BHEOKES, BREOELLTHYBRASACT N,
BEOBSICK, BAZERTIMEMICHRTDY, BELTHWEVWHEIFETH B,
FRCRME, &, REMOBABRBEMBERICEGARBTHD2, S 19371 ©
FRURFDBLIBBUKIC K 2EBCEBL, BOTISWEELE-TNS,

2. S. ecornis var. disciformis f. obiciturus UHERKOVICH.1)

MBEDK & E9-10X3.5-4.54, coenobium 2D < A= FCR—FHE Lic i Fd 3
KT, S. ecornis var. disciformis L& R U, BFIOR OISO B0 FI0HME
EELRWEERSDETERERM4RL B, Ml 1 EOMBEERNT, Mo
WIh L2 b= TEE LTV, (Figs. 2, 11)

PREEH - TRRAHMAE (1966, W), BAHE,

DR, ZIDMIENFRRELOTEE LU TWBET S. ecornis var. disciformis & &
>hdh, MIBBEORENST DL, 2P S. ovalternus (LU -Ed H 3. BES
133D TH L BRI CRWE

3. S. denticulatus var. linearis f. granulatus HORTOBAGYI.

RO A Z E10-15% 2.7-4.44, coenobium 3 4 HIfAN 525, MBIZZEHICHET—
T EICHIRE O BiiNC 7 > TERICRAIKICESIT 5, SMRETHHRC 2 ~ 3 AR
iz b5, MELmEICERH S, (Figs. 3a-3b, 12)
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AR ERAEIHE (1968, VI), BHEGEBERE (1967, VI AGHEENIRER (1968,
) . HEHE, .

ZORBIZ, MBEBEIXENOHDC 2T, S. denticulatus var. linearis & £:<
RULTH 5, rHifEkIZ, UHERKOVICHW DFiiE k< —WT 3, 72, HEXETH
3 S. denticulatus |\ {HHET B EINEDE 2T AL RATH Do BT,

4. S. armatus var. boglariensis HORTOBAGYI.

RO A & Z11-13 X 3.5-4.54, coenobium i& 2, 4, 8 MiEENS/KD. ML, ERH
Ficid, POXEK—VE LYY, MiEEREz AETERL TS, SR, &
W ridge SMIMHICI4OBIRERZ DD AMIKIROA, S OICTHMKC 6-82 O
1RXOE#MEZ DD, (Figs. 4, 13)

e - BERMEFE (1968, V). HAHE.

CORE, TRTOMENELRERE b OHTEARERASND. Bl U@
UHERKOVICHW DF#ie & <HLIL TN, A TRFE.

5. S. armatus var. ecornis WOLOSZ.

DK & = 10-16 X 3-6/, coenobium (X 2 Fi-id 4 MM OB, MG, EHRHAIC
—EECHECHESE L TR, Mg, BEECHACIRLEESH D, oML
BYHIEV. SMIKIBE OB DA FICH - T1-1.500 1 KDERELNH D, (Figs.
9, 18)

FReE - HERBEAER (1968, ). HAHE.

COHEE, EREREEEERITIE, MEOKE, BHADIRES S. ecornis LELILIC
BRERRL TN, BARLIEBEODDEEASGNSY, BEORH LI HOR,
Wohd UHERKOVICH!D QIBULEDDIVARTH 572,

6. S. granulatus W. et G. S. WEST.

HFIDFK = X 13-14 X 6-T4, coencbium & 2. 4 MMM OK 3, MEIAECEL—F
ISR Rk S MR MBI TR IRV, MFIEED L
ICE#ICE 5 T 5-6 Fl0 BHOLEDL TR L TV Bo (Figs. 5, 14

iRaE  BERMBFE (1968, I) HAHE.

CORIE, MESFENGHENE < BHIhic, RMEEE, WIhd SMITHD OF
NEDKBTH olzo B TIEBE,

7. S. granulatus f. verruco-costatus HORTOB.

MREIDAEE 5.5-8X2.5-54, coenobitum 1 2, 4 MlINDLD, ML, EHRMH
ZEICA—FEH FciE R, Mz nEhEE L <o D REA V. MKz,
BN, MEEDATICERNE I EARRKICSHOBRAMIEL TS, RIS, M
BOEICZ » TREAIC A S LB L TWBDNETD, (Figs. 6, 15)
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B - TRRENBHE (1968, V). HAHE,
COMIE, BAREEZHFORIIVARLEATCRANZIND, BHIh-BEE, W
b UHERKOVICHI) DHDICHBLPRABTH - o BITIERIEE,

8. S. circumfusus HORTOB.

RO A Z X9-13%3.5-5¢, coenobium %, 2, 4 HENOKD, 4MEEED L XX
SMARERE 2 BRI & D NS WBEA B MBI B < &% U CERKIC—FIic—F
riciAiTnd, MEMEREEN. SHEOHEBICES 1~2¢ QEEN PR - -5 1
~2Z&HY, ZoicHEORESMCEEEOARIECE, FICA/NDENERIICHE
NTND, ZOERFE, B HDINEELELRCEI BT WL TERICZ > TN,

(Figs. 7, 16)

B HERMESFE (1968, WD, AEEFAZE (1968, W), HAFE,

B S N fEKIL WIh® UHERKOVICH (D%‘a@ob@a;<ﬂubtméﬁ\ £
PAREDH DB KHTIRAE,

9. S. circumfusus var. bicaudatus f. granulatus HORTOB.

MIBIORE S 8-16X3-54, coenobium i, 4HfENDH4%2, MEKHECEREL—F
IC—YE R, MEOMmEICIE, B 120080 1~2850, SMIEIRO—F D
KD, EARMOAEIC 4 4 &HNDRDPENWHN 1 KD D, SR, KADOE
HHEHEFIL TS, &, MBOMERRICE, BHiCE > T 1ADOBEENRS,
SRR D SRR IR E O ERiD— TR, (Figs. 8, 17)

B - BERBEFE (1968, V). HAFE,

ZOER, SMiErE0LECEHROEN 2L OATEABLPRICRAIcE 3, Bl
BSEE P AP TEHBELAON D,

Summary

Two species, three varieties and four forms of Scenedesmus are described. Following
algae are reported as new to Japan : Scenedesmus ecornis var. disciformis CHODAT,
S. ecornis var. disciformis f. obiciturus UHERKOVICH, S. denticulatus var. linearis
f. granulatus HORTOBAGYI, S. armatus var. boglaliensis HORTOBAGYI, S. armatus
var. ecornis WOLOSZ, S. granulatus W. et G. S. WEST, S. granulatus f. verruco-
costatus HORTOBAGYI, S. circumfusus HORTOBAGYI, S. circumfusus var. bicau-
datus f. granulatus HORTOBAGYI.

X [

1) FUKUSHIMA, H. (1957) : A list of Japanese freshwater algae, J. Yokohama Mun.
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Univ. Ser. C-18, 71:1-12.

2) [LEEE (1960) : EMEREOEORES, BOCEHEHE, 10 : 41-52.

3) |UERGEE, 1 (1962) : HEMEWES BE, AEREBERELR.

4) KEHFE (1964 : HERK7 7 7 + YHE, EEL, KiK.

5) FeHE— (1966) : HARED Scenedesmus abundans (KIRCHNER) CHODAT &k
VCZDFEICOWNWT, B, 14:15-21.

6) —— (1967) : ARSHADRES, HWELEM, 71 24-26.
7 —  (1968) : FERERFTRLA(D), HEAY, 8:5-12.
8) —  (1969) : HEREL 7 AL (1), HELEW, 9:1-5.

9) |UAHEAE « S (1969) : REMKTHAEDIMBE £ 7 X b X B, FEHT, 44 :239-247.

10) CHODAT, R. (1926) : Scenedesmus. Etude de génétique, de systématique éxperi-
mentale et d’hydrobiology, Rev. Hydrol. 3 : 71-258, Figs. 1-162.

11) UHERKOVICH, G. (1966) : Die Scenedesmus-Arten Ungarn, Akad. Kiado, Buda-
pest. 173pp. Taf. 1-20, 1-824.

12) SMITH, G. M. (1916) : A monograph of the algal genus Scenedesmus based upon
culture, Wiscon. Acad. Sci. Arts. &. Lett. 18 : 422-530, 9 pls, Figs. 121-146.
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31| Lo B EE DA
SRNONBERICNT (28

4 H JE*

I. IMADA : Distribution of epilithic algae on the upper reaches of Yoshii-Gawa
River. II. Further Ecological studies of epilithic algae in the Kongo-Gawa River
Mitsuishi-cho, Okayama prefec-ture.

196748 H (1] V) ICiE EAMERIKEHEOEREN 28220, NBICRRDOH
BRTRSI-DTE2HREL THET B, COWRLHED DICHIZD IBEE CBEIZ W
RN RAGR PRI AAERE L, BHLERORREW 2%, REOKE2ZHE
o IRIETI R R BIE B EELICE < B#T 5.

1. BREH9TENADESE

Fig. 2 IR & DIC# station O, &KIES5.0°C, KE1°C, BEBIER
71Tt /LTH o0

KMnO4jB#BI%, St.C D46.11ng/2 BRI St. A 48 29.53m /L CHRABETH » 70 St.A
~St. C BRRFIEDIENAS, St. Cid 2 D0DJI| &AM UREMIHRE L T W, St. EIZESR
DEL ZROFTEYIOFESTFTES WAL, TlROK, & &k St F,
G) TEDEEIEDN TN,

2. RERUNE
BIBCHE LD L2 A LR TITR o1z,

* RSAHRER EILRMSE ST
Wake junior high school, Wake-cho, Wake-Gun, Okayama Prefecture.
The Bulletin of Japanese Society of Phycology, Vol. XIX. No. 2, 56—64, Aug. 1971
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CYANOPHYCEAE

BACILLARIOPHYCEAE

No.of cells par mm?

CHLOROPHYCEAE
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Lg L
30 v - -7 -
4 KMn0+.Cons. “17.5 L
8 U w1, ‘C |6 L35
0 ) 5 i
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10 L
0:m2 /£ KMnO:-Cons
mng/L
Al A 8 c b E F 6

TS oD e Fig. 2. KEHEOKED X VKB BETES
DREIEL fit, KMnO, it S8R0
BIBOC KT B S EOE 2%

ST.G 10
Asterionella-Synedra

Navicula. Synedra
ST.B 29 ST.A 30 Navicula-Synedra
o o

Cymbella-Fragilaria

w o

W a

Fig. 3. &Ml)lDy A sasie 7 A g
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Table 1 b b

H

Algal group & species Station

Cyanophyceae
Hapalosiphon hibernicus
Oscillatoria agardhii
O. curviceps
Phormidium mucicola

Bacillariophyceae

Achnanthes hungrica
Amphora ovalis
Asterionella formosa
Caloneis bacillum
Cocconeis diminuta
C. placentula
Cymbella affinis

. gracillis

. sinulata

. tumida

. turgida

oSO e

. ventricosa

Diatoma elongatum

Epithemia zebra

Eunotia arcus

E . gracilis

E. pectinalis var. minor
Fragilaria capusina

F. construens

F. construens str.

F. construens var. venter

F. crotonensis

F. pinnata

Frustria rhomboides var. saxonica
Gomphonema tetrastigmatum

G. owvalis

Melosira granulata var. angustissima
M. italica

O 000 O

00

O O O GO W

O
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=

—_—— :
Algal group & species w A

M. varians
Navicula anglica var. subsalsa
N. cari

N. cryptocephala var. intermedia

N. exigua

N. falaisiensis

N. gracilis

N. pupula

N. pupula var. rectangularis
N. raniosa

N. rhyncocephala

N. viridis

Nitzschia linearis

Nitz. scalaris

Pinnularia microstauron

P. viridis

Stauroneis anceps

Synedra acus

. tabulata

. tabulata var. fasciculata
ulna

. ulna var. amphirhynchus

i nn

. ulna var. impressa
Surirella elegans

S. robusta

Tabellaria fenestrata

T. fenestrata var. intermedia

Chlorophyceae
Ankistrodesmus falcatus
Bulbochaete sp.
Characium limneticum
Closterium juncidum
Closteriopsis longissima
Coelastrum riticulare
Cosmarium ciculare

C. constructum wvar. ellipsoideum

OO
OX©)

OX@)

O OO0 O O

OX©)

o O O O

OX@)

OO0
OO0 0O00|u

00O O
OXO)

OO
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Algal group & species Station | A |B|Cc|D|E|F|G
C. impressulum O
Desmidium aptogonum O
Elakatothrix geratinosa O
Microspora willeana O
Nephrocytium lunatum O|0l010
Qocystis lacstris 0|0
Penium minuta var.
Schroederia setigera O
Ulothriz aequalis O
U. zonata O
Table 2 FHHICH DN DNHEOMAE ()
\ .
[ a5 ]c o]ElF
Cyanophyceae | 3oo| 300 133 | 1600 | 300
Oscillatoriaceae 300 | 300 100 1600 | 300
Scytonemaceae 33
Bacillariophyceae 2070 i 2700 | 3500 | 2330 | 5300 | 1450 | 2000
Melosiraceae 500 200 | 100
Tabellariaceae 400 | 300
Diatomaceae 200 33
Fragilariaceae 475 | 600 | 1250 | 433 | 1100 | 1100 | 1100
Achnanthaceae 200 | 100 33
Naviculaceae 425 | 500 | 900 | 398 | 2900 | 350 | 400
Gomphonemaceae 200 | 200 | 100 | 200
Cymbellaceae 300 | 480! 233 | 600
Epithemiaceae 50 300
Eunotiaceae 250 | 200 | 300
Nitzschiaceae 20| 200| 300| 600 200
Surirellaceae 50 | 500
Chlorophyceae 355 | 319 | 149 333 500 | so| 99
Coccomyxaceae 25
Characiaceae 80
Coelastraceae 25
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Oocystaceae 25| 99| 66 235| s00| 25| 66 |
Ulothricaceae 200 33 ?
Microsporaceae 50 1
Oedogoniaceae 20 |
Mesotaeniaceae 85| 220 ‘
Desmidiaceae 33
|

Totals 2725 | 3319 I 3649 | 2796 | 5800 | 3100 | 2399 |

3. BRLEER

St. A Table2 DL 5iC, 7 A BOEEMICE L, 2070/m8TC76.14%% 50, 6 BHTE
< Melosiraceae B ©500/mh, {5\ \T Fragilariaceae, Naviculaceae X712, fRFEMIE
Melosira granulata var. angustissima, M. itarica, Synedra ulna, Navicula exigua
Tholzo

5 v (Oscillatoriaceae, 1EIDZL) 1d 300/m4T 10.9%, &% (551 8/8) & 355/mh

(12.9%) Hotzo 8 BORES 15 1/E (Oocystaceae) TH - =DIZH LML T
7o 8 BENATHEBOBRICH D OXFINED bhiz, Fig.2 D& KMnO, HE
BTN EnG, BRECATICKEIREVWERERZ25ATNILEDND,

St. B A ThE <, 9FHEET 2700/mh (81.2%) T 7z, Fragilariaceae, Navi-
culaceae 7% <, Synedra ulna, Tabellaria fenestrata, Cymbella turgida 7£X7°
300/mATEMN o 1o

S 3L St. A 2@ U < Oscillatoria agardhii DHT 9.1%, #REE 3 BHEER L 319/mb

(9.6%) T#H 1V, Cosmarium ciculare N4¥ %2 DTz, 8 AICIKTOEIFRS
NIED S KETH B, KEOET & ARG, BFRRBEOPE LI LBbh
Do

St.C: T YHEOESPRONIEN olme 7 A B 3500/mb (94.8%), igkEEId 149/mh
<% 1m0 4 #id Fragilariaceae, Naviculaceae 8% <, Fragilariaceae i 1250/m# C&
bENolre I3 B4 BT, Oocystis, Nephrocytium 766/mhTEMN5lco KRR
18°C, KMnO4 BRI LBHSFEED 46.12n/¢ T, St. A LMRHRKERTH Do

St. D OfERaRIL 2796/mh 8 HOWBTH olzo ¥ A Btk 2330/mi(78.8%)T, Nitzs-
chiaceae, Fragilariaceae, Naviculaceae 7°% <, 108119BE#HE LIzo ELT Synedra
ulna, Navicula exigua, Nitzschia linearis BIRJEETH »7co COKBUIEITE Cy-
mbellaceae 758 »7-h5, BKEICAD Nitzschiaceae 2 ZZR LTV o

5 VE, BETATH2EHEIL, 6.43%, 8.73%TAZN. 8 AICSt. FOALTRS
iz Scytonemataceae % 33/mhtE L TV \izo EEEONIFIEIEAEDKIBL  Bd P75

2 7:0
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St. By YENMBRINAD olce 7 A BHRREEDOIII0EHE L, 5300/mk (91.4%)
Tholce TOKBRBRENIEL, KMnO, HEEIE 31.74m/¢ <8 AX VML TND
B, DKL D IEREICHIL 4 BiE Navicula anglica var. subsalsa, N. gracilis
»%& <, HIREUE 900~1200/mMTH 5Tz, 8 BICIXIIIKIZ < D Mesotaeniaceae 73,5
ni=hs, 118ICiE Ankistrodesmus falcatus DHTH o170

St. F g TRRROEE 2R R, KBUEOWBIRONIKRTH D, LMK
1%3100/mh , }FEIZ50/mCHT N 1.6 %iC T X, Elakatothriz gelatinosa, Schroederia
setigera NSRONT,

7 BE 1600/mh T 51.61% 250, s (@2 LEE>TWz, UL, HEEE Os-
cillatoria curviceps, O. agardhii D 1BDHTH 70

A i 1450/miG 28 4 B, Fragilaria capcina, Synedra ulna, &M -ico
IBTERRENX 7.52 /¢ L ERK VDM oI,

SOIETHO St .G &, Kikda b ERICK D BRHAEDEED ohRWRETH
2%, MBEE 2400/mb 2B Uiz, A Eot 2000/mt CERENCIRY, 4BH4BEIrRON
fro ERODHDEBIN, Asterionella formosa, Synedra ulna var. impressa }H$BiH
21

7 YEIRREKX D BN, Oscillatoria agardhii DHTH olz. BB 5.8% T 28t
3EBRONAAS, Nephrocytium B CERI Nz, BOREICIXHIZHFRO &M
PEEoTND, 29

ZhoLKBOMNEEE BEERE, Fig. 1 Fig. 2 ICRUk. &R0 LM 8
BiICHAR Yo~ BEDIR IR 5T, Fio7 YBHSt. C & St. E CLIBICIRBEL L
DTZD 2 D2DKFCHT SFHMRFEVER 2B TUHETH D,

7 A BHEKBIC D - THllESUE 8 B D D o7z ht, St. C 2BRWTAEKR UE
ETH oo BBELITE A & 250~500/mFIB D4 TH »z. St. BTk 8 AiCikAnh
TEMN o 7o ML FICIE319/mh & vk ) HER U zo

ZO&MINE 8 BEE UL 7r 4 BOBELM)ITH D4, Fig. 2 OXSICKBIEHHR
WeE<, KMnOBERISt.C2'— ZICTIRBTHEL Lo TWr. BEBRRIZTRE
ZLIE ST, T VEICONWTHSBE, St.C, E (MBI LAWK & KMnO, j4#a
MR (46.12m9/¢, St. C) LB{E (31.74m/¢, St.E) ICi-THY, £AFERD 1DO&
LTOEBMOEPHIRENEELZEATNIERIENENZN, F1ROTEL, K
JUB, FHID, FIOP, FEREORBREREICIBBTH iz, LT 8 BICHINT
WP LTV,

4. TABOERHICKEBRE

EWFRKEAE OFTEICIE, HRY 2BSEOBBRC L OBEROHIC K > THEEY
BIERENDNBH B0, BRVREBLEZRy 7 « B - BKD (GHH, 88 - &M
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1966) ICk > THIE Uiz £ L CHIER R % Fig. 3ICR Uz,

&I K7MICFEL, St. DETORENI2T~30TCHEITHDLE2RT . TOHIER
BEBFEIEL, RAEFBORREICK 2O LD, BEEEREW. St. E i
ABEERIFIEETL, BFEIRBICEALECEIDND, ChIZEROERMORA
EEBic, B (myvA) KHEALZTBREOMAVRADORETH B,

St. EnoStFiIChI T ey AHILULrH D, St. G ICBIETRIFEENI DICEAT
WD LN MERTE Nz,

St. G DItk 10k 420 BRI 2N 25, BEHBICOWTOREBERITERDEMN o720 U
UTHRICIT ICHE - THEIBERE L KD, BECHNZY ONEMIR OS2 DTHAE
HT2bDELHERIN D,

3 A X ®|

1) 4H W 1970) : FHN EROMEEEEDO 2 HEH) [DfEEEICOWT
PR, 18, 20-28.

2) BB 1§ (1948~1950) AFEMKBEND RELHET 10-12.

3) KHHFE (1964) HAWK7'7 7 + VK P.198.

4) KBEEEREX HES (1956) AR ||FsHes .

5) @8 & (1957) : THIKRESEO RN, /\rEmEKILUBIRICH S Tl
DIKEZY, KEZCREZTEELITE-01C, Til)l|0KEZKEZHEKSE L
TSI R T DI BELFIKDOERICDNT, 2 : 53-56.

6) X LABFKERFRAER (1961) @ XL BER) BROT/IIRENOERE
LA HROBFEICEI T 2 HAHE1-369.

7 HHEHE-EE 1§ RERE (1966) : BRI OBKERMIE. RREK 8: 842
-856.

Summary

Ecological observations on the epilithic algae in the Kongo-Gawa River, Mitsuishi-
cho, Okayama Pref. made in August, 1967 (Imada, 1970) were followed by those made
in November, 1967.

Cell number of epilithic algae were counted ; water temperature, dissolved oxygen,
KMnO,-consumption and pH-value were measured at 7 stations shown in the previous
papar (IMADA, 1970). The water temperature varied between 17.5°C~18.5°C, the dis-
solved oxygen, 3.614{/f{ ~10.74nf/¢{, KMnO4-consumption, 29.54mg/f~46.11m3/¢, the
value of pH, 7.1~7.2. The Bacillariophyceae showed preponedernce throughout all sta-
tions, about 78.9%.

The maximum cell number of the Bacillariophyceae was 5300/m# (station E) and the
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minimum was 1450/mh (station F),

The Cyanophyceae and the Chlorophyceae were much less in cell number at all sta-
tions 8.6~12.8%.

The maximum cell number of the Cyanophyceae was 1600/m# (station F). and the
order was not found at station C and E.

The maximum cell number of the Chlorophyceae was 500/m# (station E) and the
minimum was 50/m# at station F. Calculated biotic index of Bacillariophyceae quantity
by Beck-Tsuda-Fukushima method.
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Studies on Gelidiella acerosa (FORSSKAL)
FELDMANN et HAMEL V : Germination of
tetraspores and nuclear changes of the
germinating spores

P. SREeNIVASA RaO*

It has been observed that the spore becomes multinucleate before the formation of
germ-tube and only one functional nucleus passes into the germ-tube, while the rest are
left in the body of the original spore. Hence it has been suggested that the ‘‘Gelidium-
type’’ of germination can also be characterized by the multinucleate condition before
the formation of the characteristic germ-tube.

The method of germination of spores has been reported for Gelidiella acerosa
(FORsSKAL) FELDMANN et HAMEL by CHIHARA and KAMURA.D The germination
of the spore is typically ‘‘Gelidium-type’’ in which the spore contents move into a
protuberance formed at one side of the ‘empty’ spore and this protuberance is then
cut off by a wall to form the germ-tube. This germ-tube then develops into the germl-
ing. The present study revealed a difference in certain aspects of germination of tetras-
pores of the alga. Also the behaviour of the nuclei during germination is not known
in this alga, though it has been reported for Gelidium (BOILLO,? KANEKO9).

Methods

The fertile ramulus with mature tetraspores of the freshly collected plant was placed
on a slide, which in turn is put in a bowl of filtered pasteurized seawater to which
antibiotic mixture was added to reduce bacterial activity.

All spore cultures have been initiated at Veraval, the place of collection, where
they were kept at the north window. They were then transferred to Bhavnagar and

kept in culture room maintained at 26 + 1° under continuous illumination of 1000~

* Central Salt and Marine Chemical Research Institute, Bhavnagar Present Address :
Department of Biosciences, Saurashtra University, Post Bag No. 9, Rajkot.(Gujarat
State) India
The Bulletin of Japanese Society of Phycology, Vol. XIX. No. 2, 65—72, Aug. 1971
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1200 lux. No aeration was provided. Pasteurized seawater was prepared by filtering fresh
seawater through the filter paper and then heat upto 70° once a day for successive 3
days (PROVASOLIY).

The stock solution of antibiotic mixture was made by dissolving the following 3
antibiotics in 100 ml of distilled water ; crystalline penicilline G. potassium I. P.
(1,000,000 units) 50 mg, chloromycetin (chloramphenicol) 100 mg, streptomycin sulfate
(equivalent to 1 g streptomycin base) 100mg. One ml of the mixture was added to 100 ml
of culture solution or pasteurized seawater. Of the culture solutions tried, Erd Schrei-
ber solution as given by PROVASOLI#) gave satisfactory results.

Germinating spores were fixed by 3:1 acetic : alcohol and by formalin-acetic-alcohol
(WESTBROOK?) and stained by Heidenhein’s haematoxylin for the observation of nuclei.

Observations

Sporeling : Liberation of spores was observed within few hours of trasnferring the
fertile ramulus into the pasteurized seawater. Initially the liberated spores were ovoid
or ovate elongate, with rounded ends. Immediately after their liberation they were
observed to round off into a spherical shape measuring 21.4-24.9 # in diameter. They
looked as light-pinkish masses on either side of the ramulus on the slides in the cul-
tures. Each spore begins to germinate by putting forth an outgrowth to one side of the
spore (Fig. 1, B). After this finger shaped protuberance reaches approximately the
diameter of the spore, the spore contents flow into it. This outgrowth, here after re-
ferred to as the germ-tube, is cut off from the body of the original spore by a cross
wall perpendicular to the long axis of the germ-tube. It has also been observed that
the germ-tube elongates between the transverse wall and the original spore. The con-
tents may fill up the whole germ-tube or may occupy only its apical portion (Fig. 1,C).

The apical portion of the germ-tube, cut off from the rest of the spore, divides by
a curved longitudinal wall to form two unequal daughter cells, one fusiform and the
other elongated bowl-shaped (Fig. 1, D). The second division is transverse in both the
cells, further divisions being more in the elongate bowl-shaped cells than in the other
(Fig. 1, F). In some cases (Fig. 1, E) the first division is also transverse and after a
row of 3-4 cells is formed, they divide longitudinally into two groups of unequal cells.
Thus whatever be the first division, longitudinal or: transverse, ultimately two groups
of cells seperated along the long axis are formed (Fig. 1,M-N). At 6-8 celled stage,
a cell is formed from the distal end of the fusiform portion. This is the rhizoidal

initial which grows out into a long hyaline rhizoid (Fig 1, I-K). At this stage the
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original hyaline spore wall can be seen attached to the dome-shaped part of sporeling.
The sporeling continues to grow to form a multicellular structure. At this stage, the
group of cells in the sporeling evident at the earlier stages are not distinguishable
(Fig. 1, O). Also the original spore wall and the rhizoids disappear. From one end of
this cellular mass presumably from the side opposite to the rhizoid, an apical cell is
differentiated (Fig. 1, P, Q). The apical cell of the sporeling starts segmentation cut-
ting a cell below. This cell by two vertical divisions produces two pericentral cells and
a central cell. As the growth of the sporelin continues, the outer most layer of cells
elongates and forms the surface layer of cells of the sporeling (Fig. 1, W).

The germling now measuring about 150 # long is upright with the apical cell at its
acute apex. The upright germling may be described as the primary shoot as it forms
the erect primary axis. From the basal part of this primary shoot an initial of the se-
condary shoot was observed to develop (Fig. 1, W). Further growth of this initial was
not observed. Thus it has been observed that the primary shoot formed from the spore-
ling is vertical. After the shedding of the primary rhizoid by the sporeling, no further
formation of rhizoids was observed in the cultures. In some cases, the germling tends to
creep along the substratum in the cultures. In one such case, one or two laterally situated

initials was observed, but they did not develop beyond this stage (Fig. 1,U).

The development of primary shoot in the laboratory cultures stopped after 3 months.
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EXPLANATIONS OF FIGURES
Fig. 1 : Germination of tetraspores in Gelidiella acerosa (FORSSKAL) FELDMANN et
HaMEL
A. Tetraspore before commencement of germination
B. Formation of protuberance into which the protoplasmic contents are moving(3-4
hours after being attached).
C. Cutting off of a germ-tube by wall at right angles to the protuberance.
D. First division of the germ-tube by formation of a curved vertical wall to form
two unequal cells.
E. First division of the germ-tube by a transverse wall.
F. Second division of the two unequal cells formed in D by a transverse wall.
G. Second division of cells formed in E by a transverse wall to form a row of
cells.
H. An abnormal case of vertical wall formation during the first division to form
equal cells in the germ-tube.
I-L. Further divisions in the sporeling and the formation of rhizoidal initial (r)
M-N. The young sporeling with two distinct groups of cells and the primary rhizoid.
O. Formation of a multicellular body without differentiation into groups of cells.
P-Q. Two cases of formation of a apical cell from the cellular mass.
R. Abnormal sporeling where the old spore cell contents have divided.
S-T. Formation of apical cell when the two cell masses are clearly evident in
Japanese alga (from CHIHARA and KAMURA 1963)
U. Sporeling creeping (on the slide) in the culture. Note the central cell and two
pericentral cells.
V. Sporeling 30 days old.
W. Sporeling after 54 days of culture. Note the central cell and two pericentral

cells.
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Nuclear changes during spore germination : The spore is uninucleate at the
time of liberation. Before the formation of the characteristic protuberance during the
spore germination, the nucleus divides to form 4-6 nuclei (Fig. 2,A). Thus by the time
the germ-tube is formed, the spore becomes multinucleate (Fig. 2, B). When the cyto-
plasm flows into the protuberance, only one functional nucleus moves along with it
(Plate 1. a), while the rest of them remain behind in the original spore. Thus the
original spore is not completely ‘empty’ as thought earlier, but still contains few nuclei
and a little amount of cytoplasm (Plate 1.b; Fig. 2. D, E). In a rare case it has been
observed that the single nucleus of the spore moves along with the cytoplasm into the
germ-tube without going further division (Fig. 2. C). The single functional nucleus of
the germ-tube divides repeatedly accompanied by wall-formation (Fig. 2. F, C). The
nuclei left in the original spore gradually degenerate. This kind of division has been

uniformly found during spore germination.

Fig .2.

EXPLANATIONS OF FIGURES

Fig. 2: Behaviour of nucleus during tetraspore germination in Gelidiella acerosa
(FORsSkAL) FELDMANN et HAMEL
A. Tetraspore with 6 nuclei before the formation of germ-tube.
B. Germ-tube formation after the spore has become multinucleate.
C. Abnormal case of undivided spore nucleus flowing with the cytoplasm into the
germ-tube
D-E. Germ-tube, which is cut off by a wall from the rest of the spore with one
nucleus. Note the remaining nuclei formed earlier left behind in the original

spore
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Formation of curved wall to form two unequal cells with simultaneous division
of nuclei. Note the nucleus of the larger cell has divided prior to wall
formation.

Three uninucleate cells in the germ-tube.

Large nucleus moving into the germ-tube in Gelidium latifolium (from BOILLOT,
1963).

Tetraspore germination in Gelidium vagum. (KANEKO, 1966)

Spore with four nuclei.

Germ-tube formation with one nucleus.

Side view of metaphase of the first nuclear division in the initial cell and the
four nuclei in the original spore.

i
Plate 1.

Ezxplanation of plate 1.

Behaviour of nucleus during germination of tetraspores of Gelidiella acerosa
(FORSSKAL) FELDMANN et HAMEL

a.

b.

Germination of the tetraspores showing the flowing of the cytoplasm into the
protuberance with one nucleus. Note the nuclei left in the sporec cavity.
Germinating tetraspores showing the tetraspores showing the single nucleus in
the germ-tube and the multinucleate original spore.

Discussion

The germination of tetraspores was studied by FELDMANN® in Gelidiella pannosa

and by CHIHARA and KAMURAD in Gelidiella acerosa. The latter authors state that the

mode of germination in Gelidiella is of ‘‘ Gelidium-type’’ as designated by CHEMIN.D

My observations on the alga under investigation agree with those of the earlier authors

but with some differences in details.

The important difference observed in the present study from that of the previous

authors is regarding the origin of the apical cell of the sporeling. In the case of the

lapanese alga, the apical cell is formed very early in the development from the
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fusiform part of the sporeling (Fig. 1, S, T), while in the alga under study the apical
cell does not develop until a big mass of cells is formed. Due to the delay the forma-
tion of the apical cell, it was become difficult to locate exactly the part of the original
two halves of the sporeling, from which the apical cell has been differentiated. This
delayed formation of the apical cell from a discoid or irregular mass of cells of the
sporeling is a very significant feautre of the germination pattern of the Indian alga.

The work of BOILLOT? and KANEKO?) in Gelidium, and the authors observations in
Gelidiella now have shown that the spore nucleus divides before the protoplasm flows
into the germtube.

BOILLOT? reports that during germination of the tetraspore in Gelidium latifolium
the spore nucleus divides to form one big and one small nucleus, and finally the spore
contains 6-8 nuclei. But Kaneko® did not observe the division of the spore nucleus into
a big and a small nucleus and also he observed only 4 nuclei formed in the spore be-
fore the protoplasm flowed into the germ-tube. In the present observation in Gelidiella
acerosa it was found that the spore nucleus divides to form 6-8 nuclei of uniform size
and only one functional nucleus moves with the flowing cytoplasm into the germ-tube.
No further divisions of the nuclei left in the original spore have been observed in the
present alga as reported for Gelidium vagum by KANEKO.® Thus division of the spore
nucleus before the formation of the germ-tube can also be considered as another im-
portant feature of the *‘Gelidium-type’ of germination, in which after the formation of

a germ-tube and flowing of cytoplasm into it, wall formation takes place.

SUMMARY

The germination of tetraspores of Gelidiella acerosa (FORSSKAL) FELDMANN et
HAMEL is typically ‘“‘Gelidium-type‘‘ in which spore contents move into a protuberance
formed at one side of the ‘empty’ spore and this protuberance is then cut off by a wall
to form the germ-tube. The germ tube then develops into the germling The apical
cell of the germling is differentiated. very late in the development of the sporeling,

when it is a discoid irregular mass of cells.
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I. UMEZAKI : Recent advances in the classification of the blue-green algae.

A5E(EE14% 3 5, 1966) TREEBO ABRICHEHBARRIC OVWTHRHELIOTH DY,
SHEIE, EORICHELZN -2 &P, INKEEZDMAT, 20ROIEROREBIC
DWTHBNIZNERS,

FEOREBORIUCK L, bk {BWEBTENicMERZEEEHRICE L filzH

VLETET,

ERE S MEARONR

HEBERE L OEEI OBEEI DL ONLEL OHANMONTVWD, FlXIE, &R
Kb IFVLYD —BAE RV IR YV LK T —BERIBEshTEAR

(Khawkianea, Astasia) 70 5N T3S (PROVASOLI et al. 1948), [& L &HvEE
BEOJEBEICONTHNA S, 2 VEBD—RREIERERORERED, HIEEROHE
K- CTHEABLLY, EERHEITIZON Pelonema tEZHNBL, HEEEHL,
EhEOERF LU FINVF—2AATERL SR VERBO—EIERRBRICKD, D
BIETX DR CEMIC/Z 57-Dh Beggiatoa 2 #EZH6N5, CDT &L, ZVEEIC
michoh 2 \EMEL Pelonema DENERFNICRAILTHDIC &P, 7 X EEBICH
ICHaHND EEHIEL Thiothriz DFEOLVERELITWIC MDY, EEENE
EOL-BMORAEL-C E2TEBEL TS (SUBA-CLAUS 1965), CDEMENS L,
ERIGHEE L EEEOPERNL bOTRZL, EEEIC AVWAHIIORE Z20N0D

(SKUJA 1956, 1958 ; SILVA 1962 ; PRINGSHEIM 1963), LU, Beggiatoa OHIfIA
CHEZ2DDOEVWICEREERMETH - T, ThiTHEPAEDD Beggiatoaceae 1
b, 2VEBHCBANDDIEEM TR, BB S MBEEOMICIZAROXBiIH 74 <
T, EEZFRICOZNL ONERILOND DD TH D&V S (SORIANO & LEWIN 1965),
ZFUT, MEREWNCISROZL ORFE2b DO END, B L LEBOERICHENTWS
ENZ B,

ULinl, 2ORBISHEBEOEEIRES L TN, X, MEEEzEx60THY

* HERFEEKESHE
The Bulletin of Japanese Society of Phycology, Vol. XIX. No. 2, 73—82, Aug. 1971
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7z Leucothriz mucor HAROLD & STANIER 5 Ut L. cohaerens PRINGSH. %%, A
DIEEEBIT DRORHEN > EEEFAS iz (PRINGSHEIM 1966a), %/, Lamp-
ropedia hyalina SCHROETER 1 3\\ RIREI EBI2 T2 &5 INRKE D Agme-
nellum(=Merismopoedia) 1= & { - WD EEE L % X O h iz (PRINGSHEIM 1966b),,

M7 70200 MR Figzbs, - BEMEZLOECO XRE IV L2 HE
Thiochaete (Th. chutteri WELSH, 1961a) 45D < Hhi-,

% #

2 VERIDFH VI F2BORREKICTCHE 2 DIRDES, Fio7' vy F2<BORR
HICEAGEFRRO D DD H6hBCLhHd, OIS, 2VEEBD ) a—LCRE
MHFEODDON BT 2 L&D b, D&, 2VEROEEREZD -/2bDT
BV, ILREEMEZD s-bDEELOND. £ T, 2 VvEBREEFSLZEBRC
D Ulzcb DT, boldbEMLI-bDELEL DN, GEITLER (1932, 1942) = v=
BIEESERERD - &b Bz bDEEA I HEAREIRE TEZHOTHS &5
(SUBA-CLAUS 1965), {77, FRITSCH (1945), PAPENFUSs (1955) #J ¢ DESIKA-
CHARY (1959) i& BORzI (1916) A E@AEHzvER2d - L DFBMT, FKEED
BRI DRENL LIz DD EEBALBRICHEN, 2FT2<RlO L S5 ks
HObDZH - LHAERDBDE U TRBICENTNS,

INKEAEDSSB, BTV a—r2bDB (74 VKVE, Tubidlai£&) Tik, HiKE
D 2 HEC K BEFHOMIC, L ZICHMD LETODOMKESTNOHZ T =5 1 7HRO%
FEAEREDHIONTWD, Fi-, HEAHDOHDEE (Phormidium, HORTOBAGYI 1958 ;
Lyngbya aeruginea-caerulea, FRITSCH 1912) |[C4 2'=F 4 7 ORIV A ONDT END
BEPABOLFOKMHEIIB F Y 2 — 123 DE (ELENKIN O Tubiellaceae) 7y, izl
FNICEBRLDDTH S5 L&D (SUBA-CLAUS 1965),

N K # B

ABLET A VR VBICILKHzDOT, ZORNOMKIGEMEED MY 2~ L2 KE
WHRIEERE 28 BV S BEN CIEFLERE DRV ME + U 2 — 4 (pseudotrichome) % 3 DB Wols-
kyella(W. filamentosa CLAUS 1963) SRS Nizo S HICHENWT, MHERE W. solitaria
EHRESMAN & CLAUS (1968) 2#53hiz. INREBICIK, CoL5kBrYa—r%
HOHDICT 4 YK VE, Heterohormogonium, Tubiella 35 X0 F38d Wolskyellad 4
[B2% 3, COPELAND (1936) 5k U* ELENKIN (1938) (&, ZThSd/INERAE & Bk
BoHEHT, #EEEE~D ELOMEmE LOLTNDE BRRXTNWS, —7 GEITLER
(1942) &, Th o RMEEMEE LT Entophysalidaceae ICHML TN BICEE MWV, &
ZAHCLaus (1963) IC&khid, ThoREEHLEIZ19384EIC ELENKIN 30 < 57z Tu-
biellaceae (Tubiellales) DPBEHNTTL BERRTND. U UEBIE, Tubiella i3
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YL 2BOMEEFEEI N (DROUET & DAILY 1956), /- Wolskyella (T Zv F
7 X EBORFHEENT (DROUET 1968) /NKEE M DRAZIH TN D,

Radaisia, Pleurocapsa Ficid Oncobyrsa DIEYNCLzd DT, BINIEIED LW
NS4R30, BICRRICIEN av=—C BiEd D H B Islomitzia (I. cavernicola
GRUIA 1964) 78D< BN TN D,

INERIKE D381k DROUET & DAILY (1956) IC&k » CEMEIS Nizhs, ThiERDIC
HE - BOEI RO S hicioOICRAICE 2 2ED BN, £ T, DESIKACHARY
(1959) I/NRIEBE EOH L VaglFmR2RELIze THIC, STARMACH (1967)
& ELENKIN (1938) & GEITLER (1942) O4pE#HASHET/NRAE 2 3 EH 6 114
BEoELT, 20ORAZREL TS, L5745, REINE & HOEK (1966) i& Ento-
physalis deusta (KUTZ.) DR. & DAILY 5% CZOBRERLLLSD, ZORLH
L& N7- Gloeocapsa crepidium, Entophysalis granulosa, Pleurocapsa crepidium, Hy-
ella caespitosa D& 5 IS L DT HDRELE LI #L T, DROUET & DAILY
DNEEORUM TR Uin, BIEICK » THIMADERERDKNZNWC DB DI,

ERFDOMOWELZE LT, FAUREIhTHLEBDND,

RE&HEYFY (Glaucophyta) IC/Ed B Glaucocystis O cyanelle (&, BN EMAMEERZ
BWAICE VIR NI BETH > b, KOBEDOWAEAETFDIZDIC, DWCHEEDEREL
LTOBEEZR D DL DI o bDTH D, LTHY, EEMICHLET D cyanelle 32
Sl RRAEEL, MlERK,2ELTh, HLETHHEEEL L THRIhINET
HBENSEEDHD.HALL & CLAUS (1963)1d Cyanophora paradoza KORSCHIKOFF
ICN&T 3 cyanelle 2 Cyanocyta korschikoffiana %31, $H L WWEl Cyanocytaceae
AN, HIc HALL & CLAUS (1967) & Glaucocystis nostochinearum Itz. (D cyanelle
% Skujapelta nuda & €548, F#} Skujapeltaceae |C ANz, £ LT, WElE HIT/INEK
HEICENW

Glaucocystis O cyanelle pfE 4 L HEN ORI N TND, THICiE, ¥V~ b7 4v
HALEEICHMNA TR R/ BRI 7V EF U T 7 A MBFELRNWZ & (CHAP-
MAN 1966), EEMIIICEMIL 2 EREOMIAEH % T, BNFERBPEBETOLEH
nTwnac e (HALL & CLAUS 1967), FMRIEEN LN, BEEESIEMIBERICO A5
5N a, e-diaminopimelic acid A2FEL LW CZ & (HOLM-HANSEN et al. 1965), &5
2, T freeliving TEHZWZ & (ECHLIN 1967) i EDREN B DT ONIz. TH
SOEMEMD, 0 cyanelle | FBS EHEENOHELTNWBIZENFBITHELLT
b, KNEONEEFEODICENLLT, bECHMELEKRCERESEN S T &IRHEL
WEEZHN TS (PRINGSHEIM 1963), %7z, BESEMORERKILEREREE O
AEltnwad (ECHLIN 1966) ENDONTNBRZ END Y, Glaucocystis @ cyanelle {3
EZ O EREEROFBHNEEZLO LTNDIENA D,
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HMER XAFIx<H

A 2T T VEDHBRANRICAKRTCHEDONI-GEEE Geitleria (G. calcalea FRIED-
MANN 1955) #'FEREINize REORREZELL, FhoidiloTWT, &% 23XRicsH
%29 5. £0 Y 2 — LMKICIKEALER S H 2%, BREMKD X ORTFIENBHR
BTHD, EEEOLEND Westiellopsis \"{Ll/-371E Parthasarathiella (P. prolifera
RAJU 1962) #"BRI Nz, £D MY 2 —AIKEIAL, FHE—FIRI D &R 355
ZOERBIEHNTOHRCELIRAIL 2D, Ziz, EOLMEY 1 EHIOOENELZD -
e ldF 2D B0 Fiz, ENEE Manipur M SYWKE LICHELET 25B Thackerella (T.
indica BHARADWAJA 1963) #"BEIhic. AEIEEROALVLY, 2 TRICH
TAGEL, FREMEEORNAREEZD - TND, 2FT3<HHD 55 BREMIID 5
Wb DL, TOFBOMICENIRD Geitleria 35X 1 Iyengariella O 3 |BhdH 5,

BORZI 7°19074EIC #ii¥§ D Pantellaria B KIS FT RRA U B Sommierella
cossyrensis f* Bshmen DJRF (35~56°C) NOERRI NI AELERTZET 4 v
Yx—TAIV VB FER LD Ulc, &z, TOBOERICT S 2BMEKITBAET
HBHRENT 22 LS, RREPOBRHBEELOBWKE 202 GEBIT 320

, EBOBSEN SR BIL TRESHK (pseudohormogone) &ZTiF Bz (KOMAREK
& ROsA 1957),

2% bxrTH

Tolypothriz distorta KUTZING & T. penicillata THURET |3\W\-Jh bHITTOELZ
ADNTWiz (BORNET & FLAHAULT 1887) %%, LEMMERANN (1910) ic & » CH#E
HRIEDER (T. distorta var. penicillata) & I THEIEICE > TWB, #Z T GOLUBIS
etal. (1967) i, MEOHRERLHIENICHELT, ThHEWIThOETOEET
NRETHDEHEL TN S,

FvaxH

AV X 2AFZABRBOTHEOLWVETH DY, REFTIE (Tsocystis messanensis
Borz1, I infusionum (KUTz.) BORzI, I spermosiroides BOrRzI, I moniliformis
BORzI, I major WEBER-VAN BOSSE, I salina INANOFF, I lithophila ERCEG., I
pallida WORONICH., I planktonica STARMACH) %' BiR&Niroe 2D 55, WERET
$B L lithophila i UMEZAKI (1962) 1ok »THi/B Yonedaella (Y. lithophila
(ERCEG.) UMEZ.) IcB&h, 2 VERIELTHESNIzo UL, DROUET (1968) |&
EhR2rXvF I X2BEL, Schizothriz calcicola (AG.) GOM. DRZE LTnD,
GEITLER (1932, 1942) &fF2D< B I messanensis & L infusionum O 2 @R ED (
VYERFABELUTRDTND, LT A% DROUET (1968) IE4 ¥ ¥ 2 F XBOEAER
I messanensis & I major & bick vY . eBO—BELRAELTWS, I pallida 1%
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GEITLER (1963) IC &k » CEERHREEEA DN, KICK -T2 BNz Torulopsidosira
~ABEhize LML, ANAGNOSTIDIS et al. (1967) &X'V Y +EHI KONV H Y ~EHD
BRICEL ADNIEBR2HEREENOKR T LR, SIE RN DETH DL BRTH
2o

B, BESONFCHEEIRAINTE TS, FIERDINGSTAD (1966) {37 7 7
=VA /7 VEO LY 32— A0NEME, REMES L CHTOKESOEREHEEINC
MELTROLSICHELTWS, Aphanizomenon flos-aquae (L.) RALFS & A
gracile LEMM. {FHSTOBTH S 3 A holsaticum R. RICHT., A. flos-aquae f. holsati-
cum (R. RICHT.) ELENK., A. incurvum MORR. 35 & U A. platensis SECKT. |3 A. flos-
aquae 1AL 5LV 3 A americanum REINH. |& A. elenkinii KISSEL. IC/BL ; A
morreni KUFFERATH & A gracile DEZETRETHB, THIC, FIERDINGSTAD
(1969) i& Anabaena variabilis KUTZ. Db ELICDL HII-E « BEW I E DGO
BRRE2AWTHE Ui, A variabilis Db 2ICD L Hhiz f. tenuis POPOVA, f.
crassa WORONICH., f. rotundospora HOLLERB., var. ellipsospora FRITSCH, var.
Kashiensis (BHARADWAJA) FRITSCH, f. monilis (WORONICH.) KOSSINSK. LTt
f. parallela ELENK. & DAN. QD3 RTIRHABOZEDHEFENICH DD THILOEEE /-
IXEESIEEZIONY. -, Anabaena botulus MARGALEF. A. cavanillesiana
GUEKRERO, A ellipsospora (FRITSCH) UBOCHOVA, A. hallensis (JANCZ.) BORN. &
FLAH.,A. Ghosei WELSH, A. anomala FRITSCH, A. gelatinicola GHOSE, A. Kashien-
sis BHARADWAJA, A. naviculoides FRITSCH, A. propingua SETCH. & GARDN., A.
pseudovariabilis WORONICH., A. sibirica (POPOVA & DEGTER) ELENK., A. steloides
CANAB., A. subtropica GARDN., A. subvariabilis ARCHIBAD, A.thermalis VOUK, A.
thermalis var. Indica FRITSCH, A.thermalis{. rotundospora APTEK. A. Voukii DE
TONII 35X T A. aeruginosa D\ A. variabilis = &FNBEND,

BREM2 L O LZRNTIR/NRER D 7 A Y K NS Lz HiE Belmontia (B
capensis ARCHIBAD 1966) 2B7 7 ) AKX O FERI NIz ThiL Y 2 — LHFEMICHE
FLEEDRWNME T ) 2 — L 20 DdIC, * VY =R CRBKKEBELEASNI.

EED+ENSRKRIN-BEEETEHRTHY, IrEEEOEEPERBRICKHERE
Niz/NEREB D Chlorogloea fritschii MITRASFAY et al. (1964) IC & DEEHERN S,
BRIEAYOLVEBREF TRREEZOLY, b dRHCIREMAZERT D&
WHZEN SN, CDTEND, BRI /INREBEIC BIKW &SNS &0
MITRA & PANDEY (1966) (3%iE Chlorogloeopsis %DV, Fhicfkaliz (C
fritschii (MITRA) MITRA & PANDEY), [E4ER UBE/HN S, SCHWABE & AYOUTY
(1966) & Chlorogloea fritschii %% v 5 EBICHEE Uiz (Nostoc fritschii (MITRA)
SCHWABE & AYOUTY 1966), % ¥V . £BHEWIKE#REMICX - TEEMREZBR L 12
0, Lishozl, Fim b)) a—sflrsneD, RRICK 120722 &0%H 5 (LA-
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ZAROFF & VISHNIAC 1962) DG, Chlorogloea fritschii 3GEE L TH|bnd LV iE
3V eBEUTHBULEAREWEBDNS,

t Fua Y xBiCi& Hydrocoryne spongiosa SCHWABE D 1O A IHIONT W=D
BE7 79KV H0 18 H. Wardii WELSH (1961b) ##is5dhi-. LALChIE,
DROUET (1968) I ¥ Porphyrosiphon notarisii (MENEGH.) KUTZ.DRZEI i

a v £ #

KRtz veRORBCcH 2EBI2TIC LKL, Tzt Y a—LOMKER OREEEN:
BEwWgtr)a—a2boENWS5%E Palikiella (P. hungarica CLAUS 1962a) 75§87 7 Y
AXVFEREZH, FERHCHD 15 P. albaligetiensis CLAUS bESI iz, REZIHICH
O P. elegans CLAUS (1962b) 2 A BNIze LT ANEBOBEIKLE Chantransia
chalybea &L HITFIEL, el b DT LA HDROUET (1968) ick D KLEMED 1/ &
SEEINntce MUK E77VAK0, MY a—L0—iwHizid WKC RE vk 2l
(button-or mushroom shaped ‘‘process’’) Fi-iLSREMI (pseudo-heterocyst) &&ZJiF
SIcb DB HDOHE Anabaenella (A. ulula WELSH 1964) 2RI hizo LL, T
hid DROUET (1968) ICkV =XV F 7 X eBOBRZE I Niz. S DICHE Pseudospiru-
lina (P. amoena PANKOW & JAHNKE 1964) 7SR I hizh', BHE (1965) HEES
# & U DROUET (1968) IC&k » T, Thid Vorticella sp. DTH D LFTES Nz, EIE
EH&Y, 20 Y 2 —LDQRES—HN DR A UL Ko THB &N S HE Spiru-
linopsis (S. conica BHARADWAJA 1963) A8 Nizo

2 VEEY I2VERE (subgenus Margaritiferae) & + V) 2 — A QJEKIKICTHE 2
bbb, TI-MROBEECHRS CER %2 YD Osillatoria margaritifera KUTz, QEfL,
bV 2~ L0TERMERIEAL THEZ b&L, BDO MY a—apgERichlnd O.
bonnemaisonii CROUAN D 2BHC/HT DL ENTED, ETAHT, 7¥Y5 VEEBDH
BEEBEBOBCLITNBC &5 GEITLER (1932) HHFELLOKHABZ T &=
BICHESHIOTRUKL, LD 2VvEB LULTHEUEAN ENENS BELH D
(GOLUBI¢ 1965), ZDZ &iF&El, HuF/ A FERNDOHATY, 7¥7ty2EiE
2 VERIBRICHEMICHLITNWE WS (HETZBERG & JENSEN 1966) Z &6 H
S5TINBHETHD.

SOURINA (1968) 2¥GEE7T ¥ 7 b+ oMEBEETCH BT A 7 1 ¥ 4B (Trichodesmium=
Skujaella) % GEITLER (1932) ALz 52 VvEBERAITERNEE Xz, €
UT, 1448 Oscillatoria contorta (WILLE) SOURINA (= Trichodesmium contorta
WILLE) #D< 57z, DROUET (1968) iigrEMEDHEieD < 248% Oscillatoria
erythraea (EHR.) KUTZ. O 1 ICE DTN,

DROUET M RTh B2 VERIOSSEOERS2EHE L, &0—EikBEC 3 [F (1962b,
1963, 1964)IC# o> THR L TND A, 1968EICEN R UFER Uiz KOS E DS
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SECDONTOEDERD T, BIEO/NKEE BEO O F#E (DROUET & DAILY
1956) D &R LEERTITRDATND, 2 VERITI, BOBEFRERIIEZCKEN
2, CThZBEICK - THMEKDOEEICE LRSI v L EA. ELT, REM
e, Mg LAan Y a—azboESAEEYE 1 BHC K & O 2 vEF (Osilla-
toriaceae) & L7z,

ZoavERDL IS, 10 6 B(F+ B Spirulina, TX Y F 7 X £ Schizo-
thriz, LT Y%7 22§ Porphyrosiphon, =2 V&g Oscillatoria, 7 ¥ 7t vEE Ar-
throspira, 2+ 7 & Microcoleus) #RBHiz, Tt veB/Lik, MV a—rpHEET
TEHTEZBWED AONENDDE EX, IED1I1E St e (Spirulina subsalsa
OERST.) 2B\ TAVF/F2BICRTBIBD DNz, £D5H, Schizothriz
calcicola (AG.) GOM. i+ V) 2 — LDHEZEN 3.54 TTOHLDOTHY, ZOEEN 4~
601 DHD% Sch. mexicanasa GOM. &L TNWB, CDZENHDLBOERDIELIEE
KRENWDDEEZTNIL LN S5 AD. L7V X7 FEBICKKSE, 2 VvEEICK
68, 7v7evEBICK2E, 27VBKEIENDHD, AFtTCURIBDONTN
3, CORDH L GOMONT (1892) A VERITRDI 159 LV ZEDICA LK -T
W3, ZNHODERZHET I EAFER, Y a—-a0MEBEECEE +V2—L0H
HEEONEDOREDOEEL L VEOEAN, Y 2~ A0 THBTH RN RDHEND,
O Y 2 — A0OMERECH S BROGERS L UCARELLTHD, L L, GOMONT
(1892) 2 vERIOHBICHNW &, BOFE WROLYa—408, F)a—-usrE
H & MEFERN L E DRED ARSI ATV, EHIC GOMONT (1892) 1Bz 7 +4
v B (Dasygloea), #*#57€@& (Hydrocoleum), 7 % =x[E (Lyngbya), +HVvIx=E
B (Phormdiium), TZ v F+ 728 (Sirocoleum), 2/ X 2F (Symploca) LT
7 AT h¥AB (Trichodesmium) HEIRD 6 BORZKEINhTND, EHICT VI T
%<& (Plectonema) 1z VERINORINTAF FRxTBICHEIN TS,

DROUET IC&k 34 HED 2 vERIOAER, BIRIO/NREBDOHIEEFAIRKIC, SHRER
PEIC K DERW I « ERERFRICKD IOCREINTN EBDN D,

FBRBEDD D

RS DABEEIIRIC & {HAShiz Anacystis nidulans (RICHT.) DR. & DAILY
PUEEFRIC K » THEL OMfan 52 25 RE2 D DAL MNCEIhiz. ENT,
DROUET (1962a) (& &2 D IC Phormidium mucicola »[BE Lizo EDH, PRINGS-
HEIM (1968) =& 2Wem O ARIZEE Lauterbornia 23 h, Fhilfashiz (L.
nidulans (RICHT.)PRINGSH. 1968), C DBFEN 6, ABII/NRMEBICES KL, FioE
PEETR LU LW OTHEYBMEBICHODANONENDDEEXIONT NS, FAEIEE
BRI & DM RBEOMICRE REANOEBERFEREZD o TS EBPLNMNIET NI,
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ERFEHORAEThIZLD

LIgih o BEEE S UCRIRIRE h, GEITLER (1942) IC Kk » THF Ve H NV BlOM R
ELUTHE DN T Wz Cyanotheca longipes PASCHER H'E57 7 V) # X DiRILRESh
fzo ZLT, ZNICREOE,HY, BRATHOALONDC LNDERETRNC &2
BicEhico UL, ZOHEFHEICONWTI GEITLER (1942) ZFIRKICEIED 181
A5 +Ez26nTNW3 (CLAUS 1961),

DROUET (1968)  #tz VEROLROEEARTE L /ohRE  OBIHEE R
¥, BEE IESFrdHxSchdICEIrELMNCSHh, WICKED Nomina Ex-
cludenda DIFICHKE SN TN B,

Summary

The present paper is reported on recent advances in the classification of the blue-
green algae, explaining a relationship between bacteria and Cyanophyta, phylogeny, re-
cent additions of new genera and rare or noteworthy species to the algae and new

taxonomical changes.
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