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Culture and cytology of Ceramium japonicum OxaMURA and
C. kondoi YENDO (Ceramiales, Rhodophyta)

Masahiro Norova* and Hiroshi Yasu*

Abstract

The life history of Ceramium japonicum Okamurs and C. kondoi Yendo was
completed within two months in the modified Grund media at 20°C under photo-
duration 12:12 hr (light: dark). The chromosome number found in the germling
of tetraspore and in the spermatium formation showed to have n=ca 30 in C.
Japonicum, and that in the tetrasporangium and in the germilings of tetraspore
showed to have n=12-15 in C. kondoi. In the germling of tetraspore of C.
Jjaponicum one characterstic O-shaped chromosome was observed. In their early
development up to the 5-8 cell stage, the tetraspore germlings of both species
were observed to have uninucleate cells in nearly half of the germlings and multi-
nucleate cells in the other half.
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1973 4 Edwards? i2EEED 3D A ¥ X BHEY Ceramium shuttleworthianum, C. rubrum,
C. pedicellatum D¥ER% 17> T HAEHMICEE D 2 SES W3 L LICRIIL T2, 1978 iTid
Garbary et al?? 3715 X BED Ceramium rubrum ¥ C. rubriforme % %L T FIU < 415 54
HMTRMA Y, BRLEEN COMROMBHBICEL CEEPRIZT L 2BBL TV 3,

$E 512 1978 £ 5 ALIREMEED 2 4 ¥R (Ceramium japonicum Okamura) * 4% 2 (C.
kondoi Yendo) DUV THRE AFEROMRZHLY 2 BN TRELRA I L C STHEILICHEERMN
BHRI2 Ty ACAERETRIN B C LT R, BRRBERRT TH 204 BB ISR L BET
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HEEFE

MEHEUTIX 1978 425 B 17 HICERAATHSISR CEREL 120 2 4 £ XD WAME TR E R4ETH 19
ARREL Il TRAL 124 X 2OWSETHRE 2V 1z, BEL HEARE B IR okESED &=
BRECHORORTORBEIT I o, ThSOBRTR 1 7 u<y b Ol L BEEATICBL
AN, COBEREEHEHIRLU EBT 2548752 LRMAEFES R, KO CHER 30cc © FHH
BLUANZH{ERE Model SHR-100 % W THRZHAL e /4 415 AOEME T2 3T
EBRE U THE% 5°C, 10°C, 15°C, 20°C, 25°C, MBEE% 500lux, 1000lux, 2000lux, 4000lux, 8000
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lux, JCEE% 12 BRI 12 BEIOREHAL L T 10 ARISEL 7. ZOBE, BEF 1 20°C, RER
2000lux THITOFREBRO EPH > O TUBRINAAF R, 41X 2L O TEERIT-
120 HEH#ME LT3 modified Grund medium® % > 6 B4GIC 2 DR % Bk 17 HMEREOC 1
RPO—HOFERI T va—v, B 3:1) OKTERL, Wittmann® DJ5H:TYufa L MM
Wit 17,

HRER
1. &FH

A X 2 BB OO RAEIITEC Ceramium rubrum J. Ag. & C. strictum Harvey T Derick® 33,
Ceramium rubrum T Killian®, Kylin?, Inoh® »3fTt>, 4 & x (C. kondoi), "% 4¥x=% (C.
Japonicum) SAMFEED I DWT R MEEL, 20 BERI fh b ExMTH L
BRALGNTV 3, FHECHANT AFAFRE AF X EHRTIR 7 OREERIT & BT M &
boEHIN T RT3 Mh b EEL BrBORERT -2 (PL I Figs. 1~6, PL I, Figs.
15~19, PL III, Figs. 22~25, PL IV, Figs. 36~39), ICIEMEL 5 &K% 44 5 WBHENE
btz (PL I Fig. 5) AR FORIINAAF R TIX 37~43pm, A X 2Tt 48~54um b b, 4
FROFBRIV, NA A F 2 TIIEEERS 10 BARER 2mm © B3 10EL, R ik
HBo5hiz (PL 1, Figs. 9,10), 35 HEELU 2 bOCRBEREIBEL T 3~6mm E/5h, O
AU 18R E 5 his (PL I, Figs. 11~15), AR TIXA 450 EKD F4EED 5 5 152
EOBRHL, D55 78 BHESHEEE, 74 EESEEETIEIZ 111 OREERL L. OBRRRT
O E% 1 EEI MY » —VRBUANERE BEEL 22 05, 1EO MEH S 12 130~140
BORRT (% 40~45pm) MM 3N PL I, Fig 14), R4S 17 B@ B 2 0%
FEIIAERA 2. 5mm WREL, EFEEHOZEG i ms T ESHER I A (PL 11, Figs. 20,21),
ZO3 HBRERTFVHREBINIY, ZOEH K33LICKAROECHERIN S WHMTL ER
BEDENZE,

A ¥ R WM FHRH 15 ARICIZERM 2-3mm EBL, L ZEEEESES h (PL I, Figs.
27,28), TEiC15 HARTIZAKIIA 4~5mm OEI 220, RREU 1ME&BES s (PL I, Fig.
35), 1{EDWR»S i 34~46 HORFBHHIN, "R AFXROBEEHRINIBWTFOKE b
e REFORKEIRZEE~Tpm b, NAAFRDIDL b bRkav, BETFIIREE 30 A
BETHRL iEMEFE (kR 4.8~5.4mm) 2 B2 L) Tas (PL IV, Fig 40), W4T
ORI (1) RAROEMAFHEICES N3 MoK IMERIEY, Z0HEHO BIBEH
B¥5%& (PL 1V, Fig. 42) & (2) EEIOEEIHN T2 OFBFEIERINIES (PLLV,
Fig. 41) O 2@ b dd 5177, :

BEDELIANAAXR, AFXRE VR I~ERDII S TEBEREZ BOBELTOBY, KigET
IZE»H 2 7 AOBIM CEBRMEREL 12, BHF AR 1 HET OO/ MNIERITBL ANEES
BB EWUDRTE BEERAN L2y ARICETHEED 10cm KEEL, SHBETOEHRD
L TITbhic, CORAEMRTETIAERSRE BRVBD T b MR, HEETIRPRNA
MR AL, HEERTRZNL ) AERBSMIOBEMETRE b AT ARE T 512,

2. HRHHBRR

NRAAFATCRMEMITREFEEL ZN PR THIEEAT, /XX TRBEUEKCHERIN
Tz TN &R L TSR THIER E CTHRABZHEL 12,
NAAX ZQOESIETREFORODE 1 BZLBOMPTIIBIZE S5pm » b, Z0PRiC 1 D=
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Text-fig. 1.

A. Nucleus at late prophase in one-cell-stage of tetraspore germling of Ceramium
Japonicum Okamura.

B. Multinucleate cell in one-cell-stage of tetraspore germling of Ceramium japonicum
Okamura.

C. Nucleus at early metaphase in the first meiotic division in the tetrasporangium of
Ceramium kondoi Yendo.

DHBICED b M 3 PBFE—NIC 2~3 BO-2ET2 LMD 5 (PLV, Fig 43), BESRDS
e L EPCRAEDTEDN T { 5 B RaM B8R TEY T3V (Text-fig. 1-A, PLV, Fig. 44,
T REROFERIZE | AR TR IBESER I hEMIBERL 1 EF2OREFT 5L
BRI 5D, BOEED L ORESENETRICBESERIN T 35y CEBAZURRE £
73 (Text-fig. 1-B, PL V, Figs. 45~47), D& 5 KEHEDOBEACITHIIEE T3 BHEI R
2T 3, PL V, Fig. 45 3F—HSIC 2 SRV SEEHRA - T3 D %R, A
OITIE BHK IV 1 EOC & 4HO/M M FEEL, B THCRERNBRING, REEND
BABEEHOBTIZORZEL, D & © X b $RHKIV LHEOREFNED 5N (Text-fig.
1-B, PL V, Fig. 46), 7~8 DL T OMIFE & b %5 S CIISMMIIRICER2H 75 b O¥E
25 (Pl V, Fig. 48), 2 OBFFRBELEL KRB KBREE2PETHL 3L >TL 3 (PL
V, Fig. 49) , BEHRPHOBRISEEE I Y, BCRPOLERED SRS, BEdETRET
B IR FNCRAERNESITES NI (PL V, Fig 500, Zhb ORfEEIR M FHEF
HERTEDLN ARERES b $BHK IV, EHETRIFSE L HIEGOR T3 30 M0 REMAN &K
Abhl,

4 ¥ ADEMLFHROBDE 1 B4840K b & FHOMD CHREEBE S Nz, 20 12~
15 Ch -1, RICRTHREAOKR T IRIEREND S (Text-fig. 1-C, PL V, Fig.51), F 15
BB IR HHE A BB B o3 L EMd - 12d PO BB sy (PL YV, Fig
52) o

M FOBEERNTIIN R 4 ¥ ADFHER L R Z OREMHICROC TR B> §T2%
ELEEEETHREOMENRL NI

] |
HE 2 REL NEHOMFIETCIR, N"AAFR, 4FZFEI4FPS IHITH THREEBELN
7o ZNHDEH L RMSITAT, MMEAIZDE {, BRI 4 X X TIRIBL PEBRET LM T
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a5 PR IR iz AR 0. 2~6 mm L TZEHTREL L 12,
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4 ¥ 23 EEE
b OFEPHFLOERC AN TERE H

1¥5L, ZOBW2 A TN L 10em DL Y, SIEFECOREEER LR VRSB
BeBLEMNTAL,
A4 F 2 BHEY CIREEE R AR T B A L b b3 EBas TV A, KRR
HNT L BRE AR U 1B BRI U B T & BRI R T S e 5 T2,
4 ¥ 2 BHES CRR IR I N & U Cid Ceramium deslongclanpris & C. rubrum %

b5, %OYBEEIL HIE TIX 20=4019,
EBEISNRTVS, EE6 DSEHEL PG A N & 48 2 Tid n=% 30,

#%E Ti2 n=6~91, n= 781D, n=3413), 2n=4] 6419

15 Ch -1,
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EXPLANATION OF PLATES



PLATE I

Morphological phases in the life history of Ceramium japonicum Okamura in culture.

1-4 & 6-9. Successive stages from the liberated tetraspore to the formation of male
gametophyte.

5. Abnormal tetraspore-germling with rhizoidal cells from its apical porition.

10. Part of the male gametophyte bearing spermatangia.

Magnification: Figs. 2-8 & 10 are in the same scale as shown by the bar in Fig. 1.
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PLATE I1

Morphological phases in the life history of Ceramium japonicum Okamura in culture.

11. Female gametophyte bearing cystocarp.

12-13. Part of the female gametophyte bearing cystocrp. Carpospores just liberated
(pointed by arrow) are visible in Fig. 13.

14. The carpospores on a slide, just after adhering.

15-20. Successive stages from the liberated carpospore to the formation of tetrasporophyte.

21, Part of the tetrasporophyte bearing tetrasporangia.

Magnification: Figs. 13 and 21 are in the same scale as shown by the bar in Fig. 12. Figs.
16-19 are in the same scale as shown by the bar in Fig. 11.
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PLATE II1

Morphological phases in the life h{story of Ceramium kondoi Yendo in culture.

22-35. Successive stages from the liberated tetraspore to the formation of male (Figs. 27—
28) and female (Figs. 29-35) gametophytes. The spermatium forming portion in
Fig. 27, the liberated spermatia in Fig. 28, the tricogyne in Fig. 29 and early stages in
the development of cystocarp in Fig. 30 are indicated by arrows, respectively.

Magnification; Figs. 23-25 are in the same scale as shown by the bar in Fig. 22. Fig.
27 and Figs. 29-35 are in the same scale as shown by the bar in Fig. 26.
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PLATE IV

Morphological phases in the life history of Ceramium kondoi Yendo.

36-40. Successive stages from the liberated carpcspere to the formaticn of tetrzsporophyte
in culture.
4)-42. Part of the tetrasporophyte bearing tetrasporangia.

Magnification: Figs. 37-38 & 41-42 are in the same scale as shown by the bar in Fig.
36. Fig. 39 is in the same scale as shown by the bar in Fig. 40.
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PLATE V

43-50. Ceramium japonicum Okamura.
43-49. Nuclear divisions in the early stages of tetraspore-germling;

50.

43. Nucleus at early prophase in one-cell-stage germling. 44. Nucleus at late prophase
in one-cell-stage germling. The chromosomes appear within the nuclear cavity. The
same figure is shown in text-fig. 1-A.

45. Two nuclei at early prophase in one-cell-stage germling. One large and four
small nucleoli are visible in one of the nuclei.

46. Four nuclei at late prophase in one-cell-stage germling. Chromosomes are visible in
the nucleus at the upper right side in the figure. The same figure is shown in text-fig.
1-B. 47. Four nuclei at midprophase in one-cell-stage germling. 49. More
advanced stage of the germling than in Fig. 48. Most of the cells in the germling come
to have multi-nuclei.

Nuclear divisions in the spermatium formation in male gametophyte.

51-52. Creamium kondoi Yendo." The first nuclear divisions in the tetrasporangium from

51.

the plant in nature.
Early metaphase. The same figures are shown in text-fig. 1-C. 52. Side view of
metaphase.

Magnification: Figs. 4447 & 50-52 are in the same scale as shown by the bar in Fig. 43.

Fig. 49 is in the same scale as shown by the bar in Fig. 48.
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