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K. IsH11, T. NISHIBAYASHI and S. INOH : Morphogenesis in Dictyotales.
1. Comparative studies of tetraspore formation in Dictyota dichotoma
(HuDS.) LAMOUR., Dictyopteris divaricata (OKAM.) OKAM.,
Padina japonica YAMADA and P. crassa YAMADA

TIv /7y EEYOESRTERICEE T 5 HEicE, #< @ THURET
et BorneT (1878)” @ Dictyola dichotoma (Hups.) LAMOUR. 7 I v ¥ % %
¥ & LT, MorTiER (1900)° & WiLLiams (1904)” O REREIC DO TOEFZED
GeorGEVITCH (1918)” & CARTER (1927)° @ Padina pavonia Havpt (1932)
@ Zonaria Farlowii (c 2\ TORLE EHD 2. hHAEICET IETIE,
%85 (1936)° o Dictyopleris divaricata (OxkaM.) OKaM. T ¥ N KX T2
TOMRHLE (1958 DS XY NXETF I T H DO TOREMNH S, L
»L, TOHOMFRFEBROMBEREFHIFERIRLERESNLL, Zhi
24 0,13 Dictyota dichotoma (Hups.) LAMOUR. 7 % ¢ 7%, Diclyopteris
divaricaia (Okam.) Okam. = V' ¥ 2, Padina japonica YAMADA * ¥ F
v 7 & Padina crassa YAMADA 237 ¥ 7 FUD4AEICONVTHEASREF
RO MBI E RS, CCILZDOREETHT S,

| HHE & FE

COWFZEICEH W -8 Dictyola dichotoma (Huns.) LAMOUR. 7 % v/
7 ¥, Dictyopteris divaricata (Oxam.) OkaMm. ) ¥ /X, Padina japonica
YAMADA * ¥ > 7 F 7 & Padina crassea YAMADA 27 7 X DFUD4ET
bb. TIVI/HRMENEOEMEROEKETINEET A 20 AL, =
SXANZFPEETI9B8ES AL A, A% F 7 FTIREARBTI98E7
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Bl6ALAASLED2EIChED, 2F Y Y F TIREAETLIHB8/EI A
BRiceEhZNEE L, BRI I 7 vy 73K % 7o RS RK
(K8, 1933) T 7~10 Wsf@lfIE Lic, AT 74 viEBIC K BEE8~124 D 3
7ot ~ayiFED2L D, 10% @ERILARKTEEL, N T4 v#kH
A b FV ) yTHRE LT,
& s

1. Duictyola dicholtoma (Hups.) LaAMOUR, 7 ¥ v /¥

HoRFRIREE L TCEOTHEHICOL b b, MARTFEBRICELT
i, FTRBEMIE (meristoderm) DH 5 bDHBKE L ->TET (Fig. 1. A,
B,C), LM THEMICTFTIEREIC X > TH Mo m I FREMEE RO
Milg&icryons (Fig. 1. D), WoRTFRMEEEREIZHELTINE, £
NERKICHMARGFRLT 2 ~3HoMRICIEDERBEMTPORICILATH
{ (Fig. LE,F,G), H4RFRMEZEN2EDD &N EIREICL>TE
ONKITIE > iR, NFRFEOARZ+FRICNgEH, BoBow
glRFLiEs (Fig. LHI), B L-NgRFEIRETH 2,

2. Dictyopteris divaricata (Oxkam.) OKAM., = V' ¥ N X

WaRFERIENETCEHEO LROGOALFICEL 2, MTIRFER
KB LT, ZEMROH2bDBREEIAEZHMLTET (Fig.2.A,B), £0
KESDBMBORBMIBO 2 fEhtici 3 &, BEREICETEREIC & > THH
O W4T & RAlOEIE & icad 5h 3 (Fig. 2.C, D), m4gia+&t
MR EL w5 (Fig. 2.E, F, G), #fildld 1~2E04#%E2F>T 2~4
EoMiaiciz 0, KAKXARBRROMICIEA T L (Fig. 2. F, G, H), w4
RPRMREEERFRLT2HKENS (Fig. 22.HI), Z02ERFEICD &K
THHRLUTAEER S BIC, NFRFEOHNBTE=AEIR - +FRE LI
WGEhT, BOBOMGRT LSS (Fig. 2.]), WAL 72 W4T 313 5
Bdh bR REOT &I hicEE LT3,

3. Padina japonica YAMADA # ¥+ 7 F Y

e FEREEORED 1 2B X OBMO FEIcuizs Ui 184175 L
THEL 3, BRI, boEEOMBROHE2EDONARELL-TL 5,
TN THOEREE > TV - ARROESKHEL T b LFoNTL
% (Fig. 3. A, B), K& 7120225 AR AREICETERRBEICK > TH
P pa 43 fa -7 REfEE & A o Wkl & it 54 (Fig. 3. C, D), #ifmiaix
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FRLUIED, MoRTFEHERBAZIZEL (Fig. 3. E F), 2EOBETHIC
KoTaAB L otctkic, TOARBFR=ZAFERICUG INT, BOBOMS
T &5 5 (Fig.3.G, H), AEROBEIWFRFEOREICL>THONS
(Fig. 3.E, F), LMy RFHIMERNETS 5,

4. Padinacrassa YAMADA 277 339 F U

09 73 el - E R U3 R D T D % BARRG I de L 7o R &2 7L L TH U B, 1R

Fig. 1. Tetraspore formation in Dictyota dichotoma (HUDS.)
LAMOUR. All magnifications ca. X 167

Part of a cross section of the thallus.

Growth of meristoderm.

Further growth of meristoderm.

Transverse division of meristoderm to form tetraspore
mother cell and stalk cell.

E, F, G. Growing tetraspore mother ccll. Stalk cell divides.
H. Tetrasporangium containing two nueclei.

I Four quadrants in the cruciate delimitation.
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Fig. 2. Tetraspore formation in Dictyopteris divaricata
(OkaM.) OKaM. All magnifications ca. X 167
A. Part of a cross section of the thallus.

B, C. Growth of meristoderm. In Fig. C, two nuclei are
seen in the meristoderm.

D. Transverse division of meristoderm to form tetraspore
mother cell and stalk cell. : '

E, F, G. Growing tetraspore mother cell. In Figs. F, G,
stalk cell divides.

H. The first nuclear division of tetraspore mother cell.
I. Two daughter nuclei of tetraspore mother cell.
J. Three quadranis in the tripartite delimitation.
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Wi 5, MORTOMKDOS S bDPRELBOTET, A3V F
TOHEEFMUEXSICLTHEROBEMRS b Y bh, FREICTETSREK
IZ & > T4 T BHAME & e & o4 51 5 (Fig. 4. A,B,C, D), msrfa
TR O ke 7o 2E DRI K » T 4 HO/PMEMER S N 72,
ZAFRICHGINT, BOEOM4IEF &7 5 (Fig. 4. E), il# L 7-mad
FERIALEREE LTS,

Fig. 3. Tetraspore formation in Padina japonica YAMADA.
All magnifications ea. X 167

A. Part of a cross section of the thallus.

B. Growth of meristoderm. Cuticle is elevated.

C, D. Transverse division of meristoderm to form tetraspore
mother cell and stalk cell.

E. Growing tetraspore mothzar cell.

F. Further growth of tetrasporangium. Cuticle is burst.

G. Tetrasporangium containing two nuclei.

H. Three quadrants in the tripartite delimitation.

_5_..
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Fig. 4. Tetraspore formation in Padina crassa YAMADA.
All magnifications ca. X 167

A. Part of a cross section of the thallus.

B, C. Growth of meristoderm. Cuticle is elevated.

D. Transverse division of meristoderm to form tetraspore
mother cell and stalk cell.

E. Three quadrants in tripartite delimitation. Cuticle is
burst.

=z £

A¥%FVFTEIFUVIVFUTR, NSRFRMBERAXROBCHE
DNIRBTRAESES, HORFRAROKREX BRI IC>NT ORI D
t L1 5 hT<{ %# (Fig. 3. B-E, Fig. 4. B-D, Fig.5.C), Py v /% &z
¥ ANZXTIE, 2OXHIREIRTFEE LKW (Fig. 1. B-E, Fig. 2. B-E, Fig.5. A,
B), #AHIlOEEICOVTIE, K& (1958 Rz /¥ X TR, K& ok
K P AR MFRERIC X » Tl 4ria F e & mimiaicach, 2, #Himkai
WICHR U T 2~3 oI 2 LHE LT3, WiLLiams (1904)” (3 7
I VTITHE, R&E{BoRBMRMBBIEIC X > THES T EimkE & #Hm
RICFT N2 LRREDAHT, {bLVBREKE, FEXHXL>OBEICLS
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ERFEHRMN G L THELFMIRE, 73V 7Sy TRIRLT2~3 HoHM
faicts v (Fig. 1. G-I, Fig. 5. A), = J' ¥ ~ZXTld 2~4 {[EoMmigIc s 5 (Fig.
2.G-J,Fig.5.B), LD L, A%FvFvLary v F U TRBEMREEITH
L7z (Fig. 3. G, H, Fig. 4. E, Fig. 5. C), W4 RFH¥ORNETR 7 IV 4T
FHFERICEN, =Y AXTR=ZAERK - TFEFRTECENR TSN, #*
¥FrUFUEIFIIVFUTRZAGBRICOALEINTI 5 (Fig. 5. A-C),
% (1938° R7iv/yomgRFEOAEZZTFR - ZAFR G Sh
3EHMELTED, HE (1936 3=/ ¥ NXTR=ZAERI-II+FRT
HELBRELTVD, FIESOBEMRRIVTLS, ChooREL—HL
T3,
dFomglRFEREREST 2L, ARRoEofik #HERogZR,
MolRFEORNEFEDOENFREICERMBR OGNS (Fig.d), chol@d7 v 7
VEDORBICL > THUMNSEIOTRENIAIMEEDLN B,
BFHEWONMNEFREDRERZE, YTV, 41F 3 VHETIRFEEM
feofbic 7B R LI ATEEEmEPt AR E o< 5, BHEEO < 7P
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Fig. 5. Diagram of tetraspore formation in Dictyota dichotoma
(Hups.) LAMOUR., Dictyopteris divarica’a (OKAM.) OKAM., Padina
japonica YAMADA, P. crassa and Zonaria Farlowii.
C. In Padina japiica and P. crassa, cuticle is elevated.
D. In Zoraria Farlowii there is no stalk cell.
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< VRS E T, B2 NEENEE At 5, LHL, B/ FFH,
AFAFL AXAXH, v <X A FPRRETR, BIESAMRIEEL
ERENBOTHREMEE LTiE, WA 2 {oNnNsDATHS, ¥4 7
HMTRAEAMEZ1IESLONEN, PRTHRLTLIVLHROWED S
MWD, IOWCHEFHEDICK L EHEDOAEDL D, ATEMAHIIEP WIS
CORBEMIEIEI L BRINGE N, COESTBRMBMIDRZE, #LOIERE
DEN S DIF & ETEMREROBRIC, BEICAEMICBROLVEEMEEL LY
DL BT EBPIELNY, BEMREOAZEE S 2L BHHENCIE-T
WaEHFBEZoNB,
FIv/YEHONUSRFEROEICIE, SFHEEIRTH 2M5RTOMMIC
B TH AFMEENL 22 3, chbDFERMEN, BobDD
BECM@ETF >R AZLEVIFIFEETZE, P v 79Tk 2~3 o
Kb, ZSYNAXTR2~ETHY, 2FFVFTETFIITVFITRR
1{E<& 5 (Fig. 5. A, B, C), Havrer (1932 Ic X hid, veAAXEDO—F
Zonaria Farlowii TRERTFEROBICERMROZIEIFHL T2 >0tk
HEWm2M ThoR0TINb ABCHEAT 2RI EF>HERKTHD, 2
BEOFHICL-T8HKENLY, 820faF»n>{ 5h 3 (Fig.5.D), L s
2T, WO XS EERREELL 26NV T, 2HoNglaTED
BEIREERICE->TNS, B, #EOBMEOE W DIZL, EHITE
TEIZBROISVN SR E D 2 ERPLBVENS RELSTHIE, 73
VIF RS XNARLDEAFFIOFIRFTIVIVTFVREIDEEAILET
b0, Zonaria Farlowii 3 FICEALE-BTRENAIDERELN S,

Summary

Tetraspore formation in Dictyota dichotoma (HUDS.) LAMOUR., Dictyopteris
divaricata (OKAM.) OKAM., Padina japonica YAMADA and P. cra<sa YAMADA
has been investigated. These species show the following differences in tetra-
spore formation. (1) In Padina japonica and P. crassa, the daveloping spo-
rangia of the sorus gradually elevate the cuticle. But, in Dictyota dichotoma
and Dictyopteris divaricata, there is no cuticle. (2) Stalk cell divides into two
or three cells in Dictyota dichotoma and two to four cells in Dictyopteris
divaricata; whereas, in Padina jeponica and P. crassa, it does not divide.
(3) The delimitation of tetraspores is cruciate in Dictyota dichotoma and tri-
partite or cruciate in Dictyopleris divaricata, but in Padina Japomca; and P.
crassa tripartite only.



#%» 1 8 Heribaudiclla fluviatilis (ARES.) SVEDELIUS O#EM L EMBE 45

5l A xx &

1) CARTER, P. W, (1927) : The life-history of Padina pavonia. 1. The structure
and cytology of the tetrasporangial plant. Ann. Bot., 41, 139-159. 2) GEORGE-
VITCH, P. (1918) : Etude de la genération sexuée dine algue brune. C. R. Acad.
Sci. Paris, 167, 595-597. 3) HAUPT, A. W. (1932) : Structure and development
of Zonaria Farlowii. Amer. Jour. Bot., 19, 239-254. 4) INOH, S. (1936) : On
tetraspore formation and its germination in Diciyopteris divaricata OKAM.,
with special reference to the mode of rhizoid formation. Sci. Pap. Inst. Algol.
Research, Fae. of Sci. Hokkaido Imp. Univ, 1, 213-219. 5) MOTIER, D. M. (1800) :
Nuclear and eell division in Dictyota dichotomae. Ann. Bot., 14, 163-192. 6)
THURET, C. et BORNET, E. (1878) : Etude phycologiques. Paris. 7) WILLIAMS, J.
L. (1904) : Studies in the Dictyotaceae. 1. The cytology of the tetrasporangium
and the germinating tetraspore. Ann. Bot., 18, 141-160. 8) YAEU, H. (1¢58) :
On the nucleardivision in tetrasporangia of Dictyopteris divaricata (OKAMURA)
OKAMURA and Dictyota dichotoma LAMOUR. Bull. Fae. of Fish., Hokkaido Univ.,
8, 290296,

AARRKEIRED 1T Heribaudiella fluviatilis
(ARESCHOUG) SVEDELIUS D ifEFEHIE &
EFHZEBIZOWTDZ, Z0OEEE

SO AR AE BTN

S. KUMANO and H. HIROSE : On the swarmers and reproductive
organs of a phaeophyceous fresh-water alga of Japan,
Heribaudiella fluvietiis (ARESCHOUG) SVEDELIUS

WK EE D8 Heribaudiella fluviatilis (ARESCHOUG) SVEDELIUS $3 H A
CET B ERUVETDERICONVTIR, KEE—4 (1949) oL 2idb 3,
ﬁ%@%%@él:ﬂmf 12 FramaurT® (1883), Fritsce® (1929), GomoNT®
(1896), SveEDELIUS™ (1930), K E'(1949) O#H&hFH 2 L, Tho DR id
¥ ic Fritscu®(1952), [@+1®(1930), OLTMAaNNs” (1922), PascHER® (1925),
SmiTa'” (1950) o zhZhOFEHPICETEN T3, LirLEFE#O»

A KIS A Y EE No. 65, P E RIS B 44 No. 407117.
OB AKEIEREYEHE Dept. of Bot. Facult. of Sci. Kobe Univ. Kobe,
Japan.
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T SvEDELILS'™ (1930) & GEITLERY (1932) O#i&E M H B3 TH-T, L
M EMEIC DO TIR NS & T AN L, fo v FLagAULT HiHi
F#H S ENHETEARR LA OB 230D T, hiclddrHBHA
® % Hs SVEDELIUS™ |z Lk O #Hi4E &z dD &, GEITLERY |2 Xk V) ke o
HMFMANOZhMBRRINLEDETTH 3,

A B D% THlgni D Lithoderma o #-F% LRI R U € DO IC>
W Tid Kuckuck® (1912) o KNS X A38H 2 48, BN fLOESH2E U {58
T 3 %1 SvepELwus (& Kuckuck o 77z Lithoderma 7 Pseudolilho-
derma & LTHRIT LT S,

PTEIHAFTAHTBORMPICARTEZ TR L, 195746 ALK, KO
HIEHETEN B BICERSNORESL, EHMTOWEAEZ/MEL TS0, B
T - WF WO &R O - BUH - HRICOVT 2,3 MR ZER/
IDTEOMREMELE T,

et 200, BIRIGIRZ B O ICME %S A b N HHREHIR
e, AMOREICOWTEE &h, #ESKEKE RS S5
Regigizkm B — M LicFOBHoBERDOLE T,

HHEELUVUAE
WENNFETRBICEST AT O s i

DOk L7cH (Fig. 1) 2 55 0, b
e DRICHE LEARZ VN, HiEE
RO d ETHMTHRIE L, 6
pAEICEEICI~F-3~FAIH#

=R,
B o R E -
AHOHL LTORBNGZHRE = ”
LHADREICONTE, KB L e

S OBicEEShtz &k S5ic, ArescHoug, J. E, Framavrt®, GOMONT®,

PASCHERY, SKuUJA®, SVEDELIUs'™ ' ¢ #jd7 il br a4 hid, 2288
SN AREHRBRIIETH D, ¥4 LT Heribaudiella fluviatilis
(ARESCHOUG) SVEDELIUS Rl SilaR& T Licli s, HREOLDLEY

* FRITSCHY [k bH|H
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# 7

L #Efk: HEEREYD, BEICREETRIENEBOMMIKEME LT
bobh, BEUTHEEEENTD, Aoe@mirEEIicES, BERE XS0
~200 o, HABER LT AHIME, RERTEIXRGEELEMNL, BOHR
CEHILTWA, FilEOKX X 236 Su)~10 u~1Ll ), EX G u)~10 u~
(20 4) G, MERANICIHBEORRIIHFROT I 2F ¥ 22 THEKMET
T5, 77RAFFIRBEV/ A4 FRELLY, EBRNICEEGIOEOE
RTHELu~25 p OUTEIEBEMEBAET 5 (Fig. 2.C) », R 3gHET
HRIRDOEE LS u~25 4 DUFBYWEBZH T L T 5 (Fig. 2. D),

2. BTHEL Ol 195846 A, 3 TIildEHR O B %= #
2T, HEICE -/ F5 (Fig. 2. A, B) 2 Ribs 02 Lz, TOKHOERE

Fig. 2. A, B, Pleurilocular sporangia in vertical view, dehisced sporangia
and a swarmer are seen. C, Surface view of vegetative cells, several
chloroplasts and reserve substance are seen within a cell. D, Vegetative
cells which are filled with reserve substance. E-L, Swarmers liberated
from pleurilocular sporangia, a stigma and a laminate chloroplast are
geen. I-L, Stained with jodjodkali. All figs. X 685.
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DOEBIZ, EOICEELEOTHELARIEENROA L GHETED
(Fig. 2. A), ZD %O BRFEIROMMHBETFEICL >TWE, hFTicE - ElF
FTORZ TS5 o THHEMBOREIZZAL, EX (15 4)~25 u~304) TH 5,
B O Mo S i B SR EICH - T, BRIV TY
% (Fig. 2. A, B), SVEDELIUS'™ [ thZ8IC il o - TN OO YD #i1d -
XDRBRLTVEY, BHMEOSDOTIEDBE,L-7, LrL, Kb
HPENBETEX56L0NA0TREWVWD ERHT B, dEHEO B b3
FREE SIROHEFIIE, WERTER, XMCETRHTLIHE (8HEF
TY?) KETOhTEY, SIEARICLET S oiEmassoh s (Fig
2.A),

R b Q@A I ERIRE DK < OZIRY TED DI 1958 46 H 20
HTHoMBEHRBHICH LLFELTRIIMETOChEZR DB C &8
H¥ELDOT, HAKRBICROTHERENICKRD 2 LZEIFEHROREBTH-
e ERRRT 5, RiEdhoEdk i), iHEMae e 2 8IE > THRE
Txich, TARALHBRICEELEFDONLE L Ko7, BHEPOEFREIZ
BELRBIEroh, HPBONEL TEEKPOMEME, RV PEED
HTFENCEFLTOLE2HORBET 5 C LidHEL (Fig 2. B),

deEinie (Fig. 2. E-L) o K& B 7 o~8u, BEZ B8u~9u WHERE
TREREBIGEL, MIEBERZSEL, BOAXBZHRTHEGD T2 F F 8
l1EEEhTns, F-HlEoMmd/DIRNBAB1IEEEEOTNILT)
EREHFLET 5, MERBTEE2AT, HROTEREL 54 L L BERIICHF-
o 1 KRBT HFIicTTEL, o1 K38, SVEDELIUS™ DR L1
HFERNOIGEMRE, SEBRE Ui EmRic kTR imo T &, FLar-
AULTY ORR LIz lifEFIcHRTH I T X B,

FEAR IR RS A IEE LES, HMEOFa~El, <h odEimiE
FREDHESIZDAT LIIHEE» o718, WICRRABMFEDICTE 3
EHIEE R, BoxHWRANHKZOT, BORIBFHISMICHDH S NIE
D OIFEMIRIEEZTEBTFTHA S EHHRT 5,

3. BiFEirr¥: 11 Hiciszd d, HHoXmOMuL £ DIEYEIC
Ficdd 1, BEbRE{AFOARELALMEEDL 30M8B 601Kk, TOD
REDOIMEEZRAD 5 LENCHIZHAEL T35, KEBICZOEBEML,
PHRTHEOEBOT TS D Lot FHB (Fig. 3. A) £BRT 5. FRE
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FEEOETOMSAWTEHICb:>TEON A, TOREEOHIITRAT
5EHEPICETFEORTFZRIOT, WIZER SN 268 iET T
HAIENMT B,

Fig. 3. Unilocular sporangia. A, Sorus in surface view, X 175.
B, Portion of a sorus showing both young, mature and dehisced
sporangia, x 685. C, Two stigma are shown within a sporan-
gium, > 305. D, Vertical view of a sorus showing liberation
pores, > 305.

BMTHEEIEE - REMBIREZLTE D, i 15 4~18 4, B & 20 £~25 o
~30 # T FLAHAULT" Olif 58T 3 (16 15 oo, B X 22 p0) ([THE~THMITR E W,
WIZRFEHROZh L DR s RBTH#EAZ LIHROT 7 2 F F BEEE
TNhTWV3, 77AF FOBRBHFEORABCONTRBICHKL XS, BEF
BT A EREIGE AFESKRES L, RIZIRESEES SbhBEND
NEBFHLTWEDOMNB->2DLTL 3, £ LTREICN S MoliETF %2
k3 % (Fig. 3. B), FLasauLT” @it F (RS a~T p) ICHRTKRE L, 1
{8 B-FHAN IR &1 5 6EET 0L, FLamavrT @ (12)~16 iz~ T
TDEFTTH b

BPRENHRd L, TONRWMICAEBEOILND %, MHETR 1 DO
O EHiNs L5 CiiiEdNs, LIToARBBIE-LTERLHICHTH
WTWAH, PRTThTNHFTRHFPICHKE I:5 (Fig 4. R-U). LoD
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BEAE SR T EIcA LN B X DI,
FooldV< kIR cLtidaw
(Fig. 3. D),

FEE T I AP AS 73 <, 15 8 e~
10, B X Qu~11u TZ# D4R AL
"WOHBEE - 3RIGEVWEERET
Hb, FoXDLFEDONBAIARXNIR
HAE 1M, g8t mRo7I2F V%
1~2 {8, EXREBEOBHEZRILE
ATNE, MBRAEFRZ2AT, Mt
F O T 5 U L i > =B 5
FH LT3 (Fig. 4. A-H),

4. FETRWIEET: 2@DNE
BEOBRMEEHL, ¥BELDPLARE
OWHEFBRTBREINS, Chidk
OARBRRE AR Fig. 4.) 2L TH
T, 3~4 FRICREFEFRORRICE
5 (Fig. 4. J-M) Z i3 8 D T 45
WEoTilHEn/i-&xic, 2055
2 i~ EHEEN IO T L @A L
TLEo-bDEHFZ 5N, STARRY
(1955) A% Chlorococcum DWFZET R
72 L 7- ‘“‘abnormal zoospore” (‘ERET
WOEGET) ICEE3DTHA D,

Fig. 4. Zoospores.
A-D, Normal zoospores.
E-H, Ibid. stained with jodjodkali.
I-M, Abnormal zoospores.
N-Q, Germination of zoospores.
R-U, Liberation of zoospores.
A-Q, x685. R-U, %350,

5. WETORY: WEFIEREELTZE, PHETHREBKESER
ENTCICEYLHBY S (Fig. 4 N-Q), 202N 0IciE VIR ENE
IO TWVWBRECLATTHELLEY, FOROERBICDVTREICH %21

DADOHEICTHRE Lz,

Summary

The authors have ecarried on some continuous observations of not only
unilocular sporangia, but also pleurilocular ones and also of swarmers that
are liberated from their respective organs of a fresh-water brown alga,

= i s
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Heribaudiella fluviatilis (ARESCHOUG) SVEDELIUS which grows at Aotani Val-
ley in Kobe, Hyogo Prefecture, Japan.

A pleurilocular sporangium is an outgrowth from the uppermost cell of
an erect thread in early summer. A pleurilocular sporangium is divided into
4 (rarely 8) compartments, each of which produces a swarmer within. The
swarmer is naked and pear-shaped and is possessed of a single yellow-brown
laminate plastid, small, narrow red stigma and two flagella of unequal length.
Even if their fusions have not been observed, these swarmers are supposed
to be gametes. . s .

Unilocular sporangia are obovate or clavate. They group to become a
sorus which is clearly distinguishable from the surface cells. An unilocular
sporangium is furnished with several flat-discoid or laminate, brown plastids
in its young stage, but become paler and paler in colour as it grows older.
and it produces about eight zoospores which are liberated through a pore in
late autumn. Zoospores are naked and short-spindle or roundish pear-shaped
and are furnished with one or two laminate plastids of light brown colour,
an orange-red stigma, several colourless granules and two flagella of unequal
length.

Sometimes were encountered abnormal zoospores which contain more than
two stigma.
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‘H. HIROSE and R. SETO: Some New Knowledge of the Chantransia
Stage of Batrachospermum moniliforme ROTH

WM 4 7 & X 7 J& Balrachospermum © F NFNOEH, TDHEFEL
L8y v} 5 v/ 7 # Chantransia stage 2 %% 5 £ & 13 S. SIRODOT®,
F. BranD?, G. IsRaELsON® ZIC X VHLhicE NN, AARED AT EX
IBOEDM, RLUTVr Y1 v v 7HEEZPEIDITODVWTOML S
MLERSERCEhLLOREY, BAEITEXIBICVY Y VT VYT
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BB A 200, BICERDO S 2 ED LA EFED L AP RIEBDOTHS
DYV Y IV T HOBESEEEREFET AL AT LT, 1955
F£2 L%, BARRBOZZOHY £ A7 B. moniliforme RotH O RH4EE
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LDTEZDVTRINDBELICRROTETH 5,

: L M &EF*E

ARFICHOCAMBEEE LTEERAE TR EILORREICH 31HKIC
FECDSTATOEDOKRICRETS2HDTHA(F1R), ToOMERICTEE

*ACERERIETEE No. 407117 I k 5 E RFHEREYEHE WA ERM No. 66.
** M ARFBEREYFEEE Department of Botany, Faculty of Science, Kobe
University, Kobe, Japan.

R A IR S WA Y ¥ % Biological Laboratory, Senior High School, Kobe
College, Nishinomiya, Japan.
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ETREEHELNERBEET ACE BN B, KEHNISCHEEE LT
TFHRERTFRLOXRAMBAHON, AFORBRIBALLFHIEONEDT,
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HERDICHID, BEEXMD LD TdH % Swovot? 0 £ % EHARE
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Summary

1. Not only the existence of Chantransia stage on the life-cycle of Japanese
Batrachospermum moniliforme ROTH, but also the seasonal change of morpho-
logical characteristics of Chantransia stage were revealed.

2. The Chantransia stage of the present alga can be encountered all the
year round and the Chantransia stage consists of alternations of the following
two different stages, namely, (1) melanosphaera and (2) gelatinosphaera.

3. In the middle of June when the water temperature begins to run over
about 15°C in Kobe, the number of main axes which are derived from filaments
of the Chantransia stage become less and less and at the same time the growth
of the juvenile plants is almost suspended. And so the stratum of Chantransia
stage becomes a small, hard, black, spherical mess which consists of densely
and tightly aggregated filaments. The present alga passes the summer season
in such a state. A plant mass in such a state was newly named “melanosphaera”
by the authors. '

4. In November when the water temperature begins to fall lower than
about 15°C in Kobe, many thalli of young Batrachospermum plants are protruded
from th2 surface of “melanosphaera”. As th2 protruded thalli of Batracho-
gpermum plants grow to become longer and longer, the surface of “melano-
sphaera” is completely covered with them. And so “melanosphaera” becomes a
soft, spherical, brown, gelatinous mass. The slimy substance is the production
of the juvenile plants which are protruded from the stratum of the Chantransia
stage plant. In order to distinguish this stage from “mslanosphaera”, the
authors have given it a new name “gelatinosphaera”.

5. Gelatinosphaera alternates with melanosphaera at the critical water
temperature of about 15°C, and so the life-cycle of Batrachospermum moni-
liforme consists of an alternation of proper thalli Batrachospermum plants
in the winter season beside gelatinosphaerae, and melanosphaerae in the summer
season.
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- Y. SAITO: Notes on Some Marine Algae from
Nou, in Echigo, and Vicinity (2)

- 1. “Gracilaria verrucosa (Hups.) PAPENFUSS # =/ V) O 4 HBICEET 5
 —ER '
 Gracilaria verrucosa (Hups.) PAPENFUSS # = 7 Y 3 R4 LB i [
TAHNMABE TR EBEICEH SN, 1955 F£7 A**HEIC X DS, #BEsh
T D (1956), X, 1956 4% 8 J#/a ic [aHi T 745 oD M bk e 41 AR £ R O
FRFHECOOTE, RKEEFLTEREEOAED VLKLV TES,

1957466 A 2 H, B4 EHN205km It b 2 BWEBETHRFELEL
1o, ABRMRUBTICERLTOVADT, SROBEHEEZFELTHBROA~N
iR, HEPEEEE# L malRFEzENHR 0T, KB LUK 212 fHEicE
FE2r, LBEBICX-oTI0 EEEARVHLT, HHERLERZREL
foo BEER, EHEMNIVOTRERICEICEEBZH, BIELE LT,
ZOBOE—EFNST A2z 465 %, 8 A 2RI 27T HiEEx 2 Eh
F# L, RUFETI0MEEICOVTHEET>THI, £ORE%L Table
Licmd, 886, 982 HicsEMICH VLN, AERMELEKBDE
B A, EEFEHRLEA -1,

COMER, BEABMBPRTHELVEHEAN, HREMPGAT, 6208

* ORAKFEREER _ :
** 10544E9H, 10 ARME W& L 1 », 2ok Gracilaria bursa-pastoris
(GMEL,) SILVA v 5 = TRAZVWAEBDLDNBHiNE D, FhicdnCiFiTEEn
BB TREBIOTERN T, BISHEBEL IV,
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WP B L NS EF#, 2hicRBEEDLTH DM, TH2
HICRBRAF >ELELN, SA2ARKRINSEIREML TS Z &8
moht, cOl &b, HEHEEBAEORMIHEHEEBEDOENLID PPE
N, TOKHIZ6 AchThok tifEEdh s, HMEEGEUFRFEORK
OB, COFEELSBHESOICRE LAV, 6 A2HXIDEN
CLERHENTH B, ThBHENEEERRBICZOMBARERK L, —FN
ST Ao HE B 2 HRAREEHE - -84, BbsHoEEEMEHD

Table 1. #ERHED Graciaria verrucose (HUDS.)
PAPENFUSS # = 7 V) Ofl5E3E

% % H & 51 'fﬁﬂ m ﬁf( ﬁ: 4 (em) ‘
(=E4%) | B & | B & (THLERERZE
. HE & BC M8 & 27 21.8 3.6 13.5+4.4
6H2H | ¥ & BE&K 0 — — —
1957 Pq 53 jaF ik 42 395 7.7 19.7::6.9
* B M@ & 31 34.5 45 11.6+7.1
M M K 24 27.0 5.6 12.2+5.3
TH2H | o &% 23 22.7 7.2 13.4+4.6
1957 I 5 fa & 38 26.2 5.1 13.8 4.7
* B OE & 15 24.5 4,2 10.0+4.6
HE ¥ BB 17 12.4 3.5 8.9+2.3
8H2H | ¢ & B&E 26 24.1 5.0 12.14-4.9
1957 A TR S 38 27.8 5.0 13.3+5.0
A B M@ & 19 23.5 4.1 11.41+6.7

NFBERCTEREBEOBRDB LV L ORRAMEGE L LtHoi,

#140% BBEA 5D T, X, RAMEESEREHOFEICRHNTHLLEDOD
LETRON, ThEDEKEDORES Fig. 1 IKRT,

X, HEMEHEMEWEEAE S, RALEMEBETRZOFEDFIGEMSIRK L
T EMMH 5, COEMBESRFFEO6H2AETR2RICHRELL
HEoMicbHAoNn5, chid, ZhoofidicEEokssmsst E¥niR
BOMERETI>TEELTOAEE2LAT, REBEDICONRFEITK
SR AT AEBENLEZTL 2D THAIEFZLOND, X, W
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faF S & SAEMEAFICHLT, FYfE

KROTEATHEENZ B0 ELS, K * n e

_

ko RS OREHEKRT A0S nF ES=77777
LD, cofizfiic6 AL8AD% B -_
NERRECRICH L TRE, Roin "W B

EgL 1957%#6 B, T ARV
8 HOBMBIDRE NI 54 I
2 HEMERCRAR S, MEMEIM

ke LTHH-o-boohicit Gracilaria
bursa-pastoris (GMEL.) SILvA &/ T E& 1 {

SHBELTVIEOTREVWAELE DN S e MBS
2, SRECHHLTHEL, MiconTs  MRODRIMNZ(E iR
BADME LD LCRELEG Thl By THIORKRONATRT,
TR 5.
2. PEWTO Undaria pinnalifida (HARV.) SURINGAR T 71 4 fREUE &
H BB
WY OEEIOCEBRARTRTH Y, Undaria pinnatifida (HArv.) SUr-

INGAR T H ADEFICH L THINBPET L LRERNICHREINLTL
2 (GEREffE, 1956, 1958 ; etc).

Table 2. HRRA, HR - wE - BIlepig s
TADOHRIBMLHME (1950~'56)

H\ﬂ: 1950 1951 1952 1953 1954 1955 1956
I 74.5 69.2 58.8 62.5 69.8 55.0 45.1
1L 818 100.3 66.9 69.5 97.6 108.3 716
LI 171.8 144.1 138.6 123.7 148.5 122.0 120.5
v 200.4 184.0 167.6 232.8 188.7 193.7 215.3
v 246.8 229.1 240.6 2344 211.9 194.4 185.1
vl 123.3 229.6 1771 162.8 137.0 200.0 151.2
Vil 261.9 202.0 175.2 166.7 167.1 287.1 157.2
Vi 290.6 288.0 226.3 168.5 233.8 264.1 195.6
X 191.5 1719 155.6 1473 185.4 1794 195.6
X 136.1 170.3 156.1 196.6 148.8 | 105.1 107.6
X1 100.1 99.8 130.8 85.2 147.0 123.0 99.3
Xi 734 85.9 57.4 64.6 69.1 91.6 55.2
& 1952.2 1674.2 1750.0 1714.6 1804.7 1923.7 1605.3

HRAKREOAH, HBAREORRIEES L hRAH LI,
— 24 —
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Table 3. HBRAD Undaeria pinnalifide (HARV.)
SURINGAR 7 # *iZHl#E (1951~'56)

2 1951 1952 1953 1954 I 1955 ’ 1956
7 # A R .
(Bifr 1000 &) | 1199 66.1 568 | 2169 l 105.6 J 773

B R R A S OF R S A KB S K e & B,
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RRbH550, BAORLZOMEMEMS Y, FiE, &ELKCHE)INICRY
PEBOEDEHELLODT, AL OEICLIEGEALILLL,

1950 4E s & 1956 4E 2 T D4
% Table 2 iT/R L7z, X,
Table 3 iz 1951 5% A & 1956
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DEEERRLI, Thick?
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CRIT 37 H A RO BB
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-~ BEREDMImw ~ ~

150

o
]

3
. * (53-H m'ﬁlmﬁﬂ\#u

g

—T51 1952 1953 1954 1955 196
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LMICENTED (1956), X, HARBICOVTHEBEBITEDONL T L4
(1958), FBEAIFICRT AT H A TR, cOS bHFREOERDOERERH» 1
AMmS3 A ToMIcfiNbhsbDTHAH LBEDNS,

Haie, 19514051956 4E2 Tl AMS 3 AICES NBEOER
L, UhARKE EOBFREFig 2icRi L, BEOIXERFTEBE AL
DT, FHEREERD AL EOHEFMMBITE DL holcd, TONE
HOoEGTHHERICHKG 27 H AFEER, TOEDO3 AETOHAMEKHE
e, HAERFEOFRAVTHI LY IKEDLNS, BESHE EROFER%E
¥-oT, XOBYWEHFETHTZMAWER->TRES,

X, ¥FICBEbONILT I A, AV A* OFEE L EICR~<IT & Ak
REOELBEHLIL TS XD ICBbicds, 1952 E£LIBEOKF LhRER
INTVWRBNZETHHD, CCTREAVTSHROERERERFLHEETS
£ & &Ly

Ky, BN EAEOBMERD o BEikEREEICESBR#T S
L L bic, Gracilaria BOBORIEICDOWVWTEBEZ D120 AL ERGAE
KL ZEH L BT 5,

X, HBERELLERASL O IMAEDOBRE NV HEZRLL,
BHOEERT 3,

Summary

1. Some considerations on the ecology of Gracilaria verrucosa were made
on the basis of 100 samples collected from June to August in 1957 at Gozu,
Echigo, on the Japan Sea coast of Central Honshi. The results obtained are
summarized as follows :

a. The female gametophytes were found to become mature by the 2nd
of July whereas the male ones and the tetrasporophytes were mature as early
as before the 2nd of June.

b. The male gametophytes diminished in number on the 2nd of July, and
more remarkably on the 2nd of August, while female ones increased in pro-
portional number on the 2nd of August. The tetrasporophytes occupied about
402 of the number of samples throughout the whole period of the present
research.

¢. With the beginning of maturity, the plants tend to become shorter in
mean value of frond length. The tetrasporophytes generally dominate the

*WEEE sk, Eeklonia stolonifera OKAMURA Y w7 5 # Ri* Ecklonia
kurome OKAMURA 2 v AT D THAHI LB I,
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sexual plants in the mean value of frond length.

d. All sorts of plants of the present species were absent from the locality
on the 2nd of September, having been washed away before this date.

2. The annual yields of Undaria pinnatifida in Niigata Prefecture (Echigo
Prov. & Sado Isl) from 1951 to 19556 were proved from the available data to

be in proportion to the total of sunshine hours from January to March of the
corresponding years.
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