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N. KUMAGAI & S. INOH: Morphogenesis in Dictyotales. IV.
Germination of Zonaria diesingiana J. AGARDH

TV /B CRERORRIAKY, AAOERHALEBEARDER
LTehH3LEINTVSE, ZoERUEKTE—BICUGRFBEERINS D,
v2AXFXBOHB DO TR—DOORFEIADODRFRERINT, Zh
FNORTRAEFL CRBEELERT S, LOLEBOEBIREINSGHE
YHRDFRA ENERETHD, RBEBRARINICLBERICHTDH 5,
MoTT IV rHBoHRORRI KT LU bERIEAREREHERE DR
WIRBELTHAEEZBZCLERITERY, FEELRZOWHROBEKEHS
MclL&dELTEX, 2E Zonaria diesingiana AG. ¥ < & & ¥ DRETFHs
EDEIBREATIDPANB - DICERERETIE> 72, TOME, E&
REMAEEBT I3 ETICRES B o s, ZOMIKD, ZDORRMNE
LN DTLRREBET S,
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Zonaria diesingiana J. AG. ¥ =4 A FI1Z 1963410 A6 A& 10 A 20
A, 11 A17 A0=E, GERARERETHRELL, ¥ oi 4 FREMRTO
FEELEOEMCBRICSHEST TS, BRAR Y Iy F7RBIUTHELIC
HEEBEFGULRRELZN, SLRKICHERICES, LALEBOERRE
* ILASEERNEYREE. HYREETERR No. 92
R RN SR

kR REEETEYERE
The Bulletin of Japanese Society of Phycology Vol. XII. No. 3, December 1964

— 27 —



88 B OB B12% H35 WEMIPFEI2ZH

PilicEEAEhsc L3, ERicRhbhzdy 5, RFERSEREK
Oz 10 A Laers Bk RELAREICER SN 11 A D4 % TIHK
fRFE2HET 2, RFEREISHOAREEIRHZDOTHLRZS, A8
HWAKIZZRSA FI5REHE, 2O LIEREKEGRTRTZHREL 2, K
bl 0B MicE S, —BHECEKERRBLL, —TTI/TY) VA
Rz7— Ry TERERLUCHE, IRREIFERALEOODEREL D 1,
& =

(1) EWcERINRTORE

Y= AAFTCRIRTFBHRI=ZESZ L CABEORTA2ERT 5,10 A
6 BICHREL LT IRER 425~5104 Db OMBL4kD82% TH b, =h
DAz 85u P L ORTF-HMENZOETHMHINKLEAONBE DA% T
Hote, LLEASILALT RICREL S D TIiE 51.0~595 4 D b DS
67% £12D, ThATOLORERDEL /-8Bl bbb Dhn16% P iz
Uteo #I, BFREHSBBIN ML BRricRE SEBL, —F,
RFBRARNZOEEIRHINIENEOIREBEI LRI CENTEE, EHR
RRFRIEETHZH, RFFEREZO0EIRBENdODhiciZIIE
PEDOHZSOBRS NI, MFRIHHE, 24 BREDIACRA EZL&C S
&h 5 (PLILFig.B), RFRARKETCHMBEINE, COBAE—H3
BREDFMZHTROLNEN, KRdbhIzoFRABBEZ—ERE, 5%
INEBFO—HOMREEOEEIHELRE AT TRB@EIE 7
5, RRMIRRZODBHHUERREL, MRETZOT—FNOMEENIS 254K
RoRENnHERE NS (Pl 1, Figs. C,D,E), —HIRARZ T L 720 72l
DRI BRI OAHTICTTicHHET 3 H (PLIL Fig. D), |EIZSHEHT S
mTH-tc (PLIL Figs. CE), WIFhd B35t 1~2HSZHL TR G
DL hs, BCRTBHACABLUTRLOBIRIEED DD H> 72,
TIPITYBDS BbTY XY B (Dictyopteris) 9 I v F 7 & (Padina)
TIRHETFRBEACHSBEL THREOL M (multicellular body) A FEKT 3
DTHENY TAAFXOBHAICEBTFRISZIVAHEETZOMIE I L 5~6
DHDONLEBETH- 7, RIBOLKBOMBIZZEERIRONTBHTE
EWELOMETASHROBRENERINZOTHAKLRELZ, BFOR
EBRtRH, 7 BIPOBEIN—REBBEBLATE> 28, Zhbd0
ZLRRICEMRBOMOMIBE D RBEFR L 7ze LHLERSLEKTI
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ot RFOBA7ZTDOGENEFTLLDNDHD, TOHAENT
2~3 DI A RIC R L 72 (PLIIL, Fig. F), R&4:Fiia% 13 A Bic{RB D4
BT A TR0 OIERBSEERICEZ o8RG (PLI, Fig. 4,
PLIL L), UL&L T3P 7Y (Dictyota dichotoma LAMX.) I2B.S> h 320
BETEBRICEES Bhbo ke,

TIPS TCREFOF/HEIC > TEL L EAlOMMSZOTETAEL
TEREZHERT 20, YA AFTREMEROS 2M» S —DDORE
BEPOHINZNMBFHL TEREERRL 2, COREDOERIN B 5T
REFRBORIRTH 255, BEERINCZOMAEER S & BITEOM
Ko ThEERINE, ToMBRFICEIHLEDHNTH> 72 (PLL
Fig. 2), ZERERBOEREKERIXOWML THo e, FHRBO—D DM
FAHSg0 HIn-iRixicfmicazl, EA>0fRicizy PLI,
Fig. 7), T Zhoflanss#E2HEEL, BREOEREKERKTE2dDTH
% (PL 1, Figs. 9,10), & & 2 DSEREERRASR R HE A 7 e I &R D D #E
EMNI)ELTRDLNTRI LRI OBTELYE, WThHLIELLZ
DFEEHELLBICZDERBIZFL  BROEREKEFERKL 72 (PL1, Figs.
5,6, PLIL. Fig.N), 74 Hehk—o0ffuh 1~2 fiRFIEE D 20
T FRBRICHEL (PLL, Figs. 3,4,5), &I Z &SIz BE OREIREEE
BT 250080 DELRoN, TORBIROEEMNRIBE RN B AIZ,
FAMEBREIORENC EEZOMBIICAREANETICZNCETHS, H
HlE LTRFLD E—D0ERENER I NI, B2 >0RERABER
sz Endot (PLI Fig.8), MlHo ) bEREKOMBIEB 2z 0E i &
2H0bBUBRICHZbDLENIHRTE, FHFMIZLMBTEIOL
HHABYTEOOTELE TR MNA SN (PLI, Figs. 9,10, PLII,
Fig. O), £HIOAE IDPHRAETH B, LLLERESXKXBICEHE I
WREARIEEL THEIGCRBMICALMMMCTEOE LKL 2
DMMFH2ICIE T FBOR X XIPH L IIZ—EICIL S, RAEMBERN
70 HCHRAL-EREKICRO W20 EAKOBIMIAER S i, &L
WM EREICES, MOMRLVEIRZS, CORBICBERKIEN
b254 F7/5 20HECEBEICKREL 2, BOMRBERINS &z
OHEOSBEIEL, BIEERZIMBTEOLN, BEIISRIEREN
foo BIMT—HOMBPOAEBBNIVAHELEPoIcL SRBZC THE
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Fig.
Fig.

Fig.
Fig.

Figs.

Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.

1.
2.

3.

4.

Explanation of Plates
Plate 1
Liberated normal spores and large spore mother-cell.
One of the peripheral cells of multicellular body protrudes to
form a thallus (8 days).
Protruded cell elongates (8 days).
Rhizoid rarely turned into disc-shape (14 days).

5, 6. During the thallus formation, the cells can not fuse side by

7.

8.

9.
10.
11.
12.
13.
14,

15.
16.

side (Fig. 5, 10 days, Fig. 6, 21 days).

A protruded cell divided into two cells to form two thalli (10
days).

Two thalli formed from a spore (21 days).

Formation of a thallus (21 days).

Thalloid germlings (28 days).

Thallus separated (40 days).

Marginal cells are formed (70 days).

Germination of spore mother-cell (14 days).

Germlings of spore mother-cell. Five thalli formed from a
multicellular body (40 days).

Rhizoid protruded a protuberance to form a thallus (21 days).
Thallus formed on the rhizoid (25 days).

Figs. 1-11 and Figs. 13-16 Xx57, Fig. 12 x43.

Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.

i}
®

Fig.
Fig.

All Figs.

A.

B.
C.

CZE r FRenZ@mmy

Plate 11

Liberated normal spore.
The first segmentation (24 hours).
On the upper cell the second segmentation wall runs perpendicu-
larly to the first segmentation wall. A rhizoid begins to be
produced on the lower cell (36 hours).
The second segmentation wall runs horizontally (36 hours).
The second segmentation wall runs vertically.
Three rhizoids are formed at the same time (10 days).
Germling (5 days).
Germination of large spore. Two rhizoids are formed (2 days).
Irregular division in multicellular body (6 days).
A thallus is formed from the rhizoid (28 days).
A long primary rhizoid is produced and secondary rhizoid begins
to be formed (28 days).
A protrusion is formed on the rhizoid to give rise to a thallus.
The terminal portion of the primary rhizoid turns to disc (13 days).
Germling from large spore. Many rhizoids are formed (6 days).
Two thalli and five rhizoids are formed (30 days).
Germlings after 30 days. A protrusion forms a thallus and the
secondary rhizoids protrude from the thallus.

X 53.
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it (PLL Fig. 11), ¥l Foe) o ERCTEbn,
fME % I 4T L ic b b & THEIRAE TR T 5 2 ORluHs 2 Ml 52
PO IR EDOMBHo e, TND TR 2 EH% T ORRO—H
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Plate 1II

(PL L, Fig. 16, PL 11, Figs. J, L), M43 %090 H & CRIAHEIctE &, &0
CEEMEAT 2REEOEREIIEE I N, XS iciERkE 4 TloiE
LT3 D0THZDRBICEREALHFLOVIERAKEERL L5 & L
Teo U LIS 100 HZE & TH S RO — O MK o EIEE s H 4% U 72
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D, RBOXHEP, ZO0—WIHERINTOEENERELZIZLALEGE
ROREBRICEMLZODOREBRONE L SiED, DnicidZEREF
THRELI, TOEF LT — OB EOEEMBEA THo DT, o
WHOFHBDOBERANBZEDARLIZH - oD, HPlzH o DI 2hHIEMho
tz. BFORHKIZI0/81RH,10 8208, 11 A7 B 3[EIff1E-> 725, 10 B
0BED0HON—BIERICREEE T, T/TVIVLHZT— « Ry P24
ALbOTRIFBORGESERRIZILZ bOBEL RN,

(2) HmHIN/-faFRHERORE

mHGBkﬁ%bt@?@¢k@ﬁ%ﬁﬂ@@ﬁaﬂ%@iim&é
Ncb DR T DETHo 75, 11 B 17T RICREL S DD iz it 16% P
rzoaFmRES i (PLL Figl), chdoRFRIBFEANATRIRGZ
TRbUSRERESHBTBONE P> dDE, BARTELTUD
NTBOLHDENH- 1, MBERIMRESED»S, BB 3EOKIENDS
REZPHBTIEN, WThOBATOIRERIZLALAKRCERINZDT
—Ric 8 EOMI» S 122 SHRMBHER I N, SHRED»S IBEHR_D
DI DIRBRER I (PLI, Fig. 13, PLII, Figs. H, M), #%iz#:io ffan
LEEMNEE I N, T ERENBERINE, —DOLMARIc T
BERBBEIBEFE _OUETHY, EOO0ERKSEREIN L Db Ho 1
(PL.1, Fig. 14), Taonia, Dictyopteris, Dictyota 13 ¥ D#ERBTCRIH I N
NASRTFEMEEORBELIUCERKOERINEFRARBAHIC LD BRES
Nz, v=2A¥TCRZOBRIEIRERLO NP>, B0 BPBEELD D
ZOWTR3E, ERBRTF»SEL ST BIME bDEREEHR
TERBVETERZBOBHUE SO, RERFERHEEOL S 1T
REZEFR LI L0 L THIERFRBROFBEENBENEELON
3, 2 OBREEBROBBIERLRFOZNEMSEE DS 12,

% 2= '

TIC /Y ROBYOREHRRBBICIVESLREEICENASNTH
3, TIP/YTRUARTFR A INS & 20 LR oM TEHMIRI 12
D, HBLTERKCFSEL TRLOMRAHEL CTRBEERT 3, =/
NZ (Dictyopteris divaricata OKAM.) % % + v F 7 (Padina japonica
YAMADA) TRUMARFR I TAUL TREOSMRRELRT 5, 2 d
OHEHTRBEBZBLEEEZL TV B2 HO T, REMNPTISHE
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oM, REFMEEYO ML HBRICE->THET S5, vy<44¥ TR
—RFENZ SEORFBEREINE, REEhITFiZ 2~3 B OFHIT
KO MBERELRT 5, 2OhO—>DMEH S ERNGO HEh, Zhh
JERSHE LU TCEEOEREEOS VBGUEEERTZ 6D L, MERISTD
HINARERTEBERREZYD, LESL I~2MEFIE N> THEL 2D
b, TORMIZBEHOEREMBER SN, BILERERES DL, HMiaskic
HErKHRET, RBCERBREHRTIHOERBEETEHDOEMNRLN
2o BRHIDDOZODOHFETCHRETEHOMNFEETHo 7, RIBOHHDT
AR X-oTHREEINBZENVSIC LR AFF 9 F 9L Taonia atomaria
AG. DUSRFRETHONTNS, YA FTHHERBBLUERKDE
RENBZFHBZASHEOHFMIC L THREZI NI,
RFREOARBZOEZRB SN, RET S Eid Padina, Dictyota,
Taonia D3BTHEINTVS, AFF Vv F UV CREHINESRTE
MR 2 EOBRAEDK, —KHICREEZHERLNERESDISEAELT
8~16 0 H Ml E 2K 3, ZOHEYOEARTFIIER 1 KORBL—D>D
BERGEERT 20TH 50, BB shmARFEMEZ 1 A2 ELORIB
E—DDERKELRT 5, COBARBOMULmIELITEHEERZTH-
fco Taonia CTRIEXKNURBRERAOFACERAKBEDOFACEEK I,
WARTFORKTH> o, RPbT 5 &M SN cmaRFRMAIE» S ER
INIERKBEHE 1K TH2, YA AFTRIBEERERRBEELR
FTORENEN—DTHo 1M, KEShAFRERTREOHME X
BRIZLICEH 2~3 RDOFERE 2 W LOEREERE L, YEoCT & »
5L T, Taonia TREMEMOLMBOKAMNRED K BOBIICTS
bh, A%FI9FITRPPLEN, YAAXTRESKZNSENSEE
ZbN3, TROLLY=AAXFTREMBEHOZMBUNEERRFELTD
HWHERHIR DI THIBEL, ThFMBEMCRELXIS>ET D
OB DS VRBLEEREKEVRTACERNBBLERZTEMNTE B,
80 BP EAFELBEAEEERT 2 LRTFBERILOREL L DONEL, E
BHRTHLELL DXV EFENNBOEZIONE, COARDNTIE
Taonia THEETHo e, TLPELLODODOBRTHERETH - &
PoTBLERASHRETRIOTICHMH SN/ IF AR L TRES
WETRIDPEI LMNEEICKE I, COARDVTRBLMIZT BT EMN
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JaF DEH MBI I N B P TR, RFEFRENZOS IHIRENSBC
ERTKMTHo DI URFHERMSED I REEZOHMBML
7oo T O OBth S N ER TR BA ICBIERE 27> TEHY,
KMTRBERADEETFBLBLL TR ENRSTEE, ZOBMDIN
FEREBKRETZoMm»S K 2RBOoTZIcdbsEELZONS,

Summary

Most species of Dictyotaceae form tetraspore but Zonaria diesingiana forms
eight spores in a sporangium. Whole contents of a sporangium which is spore
mother-cell are sometimes liberated as a large spore. Germination of the normal
spore and the large spore were observed. The ratio of discharge of these large
spores gradually increased as they grew mature. One of the eight spores is di-
vided into two cells of equal size for 24 hours after liberation. The lower cell
elongates and gives rise to a primary rhizoid. The upper cell first forms a cellular
body with few cells. The projectile portions of the rhizoid and the thallus from
the cellular body are determined by the direction of the incident light, but undi-
vided contents do not relate to the light. A cell of the cellular body forms a pro-
jecting cell to grow into a thallus. The thallus is formed as follows. 1. A cell cut
off from the cellular body divides on both sides. Two projected cells gradually
produce a fan-shaped thallus. When horizontal coupling of the cells is imperfect,
the little thallus is separated but it slowly elongates and is flattened at its apex to
give rise to thalli. 2. After a outgrowing cell of the cellular body elongates, it di-
vides longitudinally at its apex and a fan is formed. 3. The cellular body which
does not produce a projected cell forms a protuberance on the primary rhizoid.
It develops into a fan.

At first, all cells of the thallus divide to make a fan-shaped thallus, but after
marginal cells are formed thallus grows by the division of them. In the normal
spore a rhizoid and a thallus are formed at the first time of germination, but in
undivided contents two or three rhizoids and more than two thalli are usually
formed. More germlings of undivided contents than the normal spore survive.

X %

1) ‘CARTER, P. W. (1927): The life-history of Padina Pavonia. Ann. Bot. 41, 139-159.
2) FriTscH, F. E. (1948): The Structure and Reproduction of the Algae. 3) INOH,
S. (1936): On tetraspore formation and its germination in Dictyopteris divaricata
OKAM., with special reference to the mode of rhizoid formation. Sci. Pap. Inst.
Algol. Res., Fac. Sci., Hokkaido Imp. Univ. 1, 213-219. 4) NISHIBAYASHI, T. &
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S. INOH (1959): On the life history in Dictyotaceae. I. Tetraspore-development in
Dictyota dichotoma (HUDS.) LAMOUR., Dictyopteris divaricata (OKAM.) OKAM.,
and Padina japonica YAMADA. Bot. Mag. Tokyo, 72, 261-268. 5) ROBINSON, W.
(1932): Observations on the Development of Taonia atomaria AG. Ann. Bot.,
XLVI, 113-122. 6) WILLIAMS, J. L. (1904): Studies in the Dictyotaceae. I. The
cytology of the Tetrasporangium and the Germinating Tetraspore. Ann. Bot., 18,
146-160.
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ENBE D #EH 5% MANDAYAM OSURI PARTHASARATHY IYENGAR &3
VE4ER @ 1963 4E 12 1 10 A, FIE®D = FJ R DEEIBOTROMA X 1
Too TTEEMS T3 Rk, R MEOEMESEA L L THRcmdh, HITYKER
OWFFRICFEBENE L, WOFTRRIERPOEIMBLIR TV B,

Wit 1886 4E12 A5 H = FI 2Dk v X —HEEMHR O MIBORIC &
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