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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
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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
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P pa 43 fa -7 REfEE & A o Wkl & it 54 (Fig. 3. C, D), #ifmiaix

T -



A - HEk - HE: 7 Lo/ HORBRAE 39

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
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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.
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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.
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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,
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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.
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