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Ma, J.H. and Miura, A. 1984. Observations of the nuclear division in the conchospores
and their germlings in Porphyra yezoensis Uepa. Jap. J. Phycol. 32: 373-378

Porphyra yezoensis UEpA used as a material in this study was isolated and pre-
served as free-living conchocelis filaments in the Laboratory of Algal Cultivation of Tokyo
University of Fisheries. The conchosporangial cells, released conchospores, conchospore
germlings and monospores were fixed in Carnoy’s fluid and stained with Wittmann’s method.
The conchosporangial cells have a single nucleus and 6 chromosomes ; the conchospores have
also a single nucleus which are somewhat different from the ordinary resting nucleus in
appearance. In the conchospore germlings, the diplonema stage, diakinesis stage and
metaphase in meiosis were observed. The conchospore germlings showed three ring-shaped
chromosomes in the metaphase. Two nucleus were observed in the two-cell germlings.
The monospore germlings have three chromosomes. It has been considered that the meiotic
division in this species possibly takes place in the course of development from conchospo-

rangial cell to conchospore germlings.

Key Index Words: Bangiales; Meiotic division; Nuclear division ; Porphyra yezo-

ensis; Rhodophyta.

Jiahai Ma and Akio Miura, Laboratory of Algal Cultivation, Tokyo University of
Fisheries, Konan 4-5-7, Minato-ku, Tokyo, 108 Japan

IsHiIkawa (1921), Tsexc and CuHAaxG (1955) (%
74274, Y Porphyra tenera KJELLMAN T2\
TRESETERBATR D, - TRIBFILEH
ThDHEHE LI, ZhicH L, Giraud et Magnre
(1968) (¥ P. umbilicalis (L.) J. Ac. var. laciniata
(LigHTF) THURET. DR FEMINZH T, MBI
DEOBHMTHHT + 7THFF AW, Fax~l, 7
t TrxRBEL, TR TN AR
TRESBIRZ B Lt Lico, MiciTa (1967)
B IXORIE (1978) 12 2+ & /Y P. yezoensis UEDA
oW, R A n T, SRRAMRL 2n TH B,
TR TR X ORI T RO Mas UOBER
BEhb, BESBIRRTEERRC T tbhbd L,
FHRTRFHELEHETHD I EXRE LI,

FioEM (1974) IRBMFEAOMREL KRS HD
FERHBENDZ LD HBDOTEALOMIGLEES
HOBLH LIV, KHERFRCRAEGRIBEES
MBI LI BEERTE VLR T 3,

FITEESZ EROAE (1974) OHEBELYHEDD
fedic, A/ ) ORR[TELRRT L XORFE

R IVHBFRGFUROESIFOVTHREL £D
FREAH € ) TR, 23 F o RIFERRCE =
B EHRETHHENRELEOTUTIZEORE

HiiNB

HHEEFZE

RPFFE TR AR E N ERERMEBRE O HRF
XhT\WwB A4, Y Porphyra yezoensis UEDA
DEKLE R Z R E L THV

Sk 5 UadiafE 20°C, R 2000 lux, 10;
REJOR 0] & 1AEREIMEIVI D 4 - F THEFE L, T Dk, 15°C,
6000-7000 lux, 10:RIHIY, 14MERERE D & T 2k
L, BRIEHEYT-» TRIETFL kS, BRaF
FORBPOERE LY F 1 v VA TRB LK, &
L4 BE (1500 G, 4000 rpm, 10 min) L TERHE L7,
COBRMTFIRAT L EORFHUOBIHUYBRETS
e, ASAF/IARCHHFL, BELLVWLOKC
vy — VhENABRBELTEESR T, Lo EHE
B&UTCHRBEE UL, RITFOBEREME,ID,



374 Ma, J.H. and Miura, A.

FORFH 2 Ml ET S CREX BT, T
RIFthys 1 fIRaL 5 2 HUail & 7o B ¥ TR0 s &
CFORFEGYEE L. TORRTERVRRTFO
— PR EIRAET L BEE LT,

BT O L SO —HIEFAKEOERERSEHT T
W DI B F TEEBEY T o, ERY
7-10cm OHIER L BFEOBMF LM Lic, DR
FLRATFOREDOEE L ABTEOSHE L TEREL
FFE T 1 Ml CRE Lic,

EFiRoMmEoBEEE AL, TH (72— 3: B
fEl) TfTiyy, WITTMANN (1961) OEREE#~~ b
Fo ) AKX RS —AETHREL, ThEATALF
75 ALTHL2LLTH D, KBFEEE X H B
IO Rtk OBEY L, BEKx PES (Prova-
soL1 1968) # fi\ 7z, PES FESLA O AL BEITIR
THRALE, ARFELCEREL DY, 75RA7 71
=7 4 %~ (Whatman G, F/C) TI&BL, EH
% 33% Wik Lictk, MBEMMERE (120°C, 1 [T,
20%) LTV,

HERERA

AYE ) YV ERTHRETE, AT IUERT
X h B O REFT OV TOHRRFEHFRERIL M-
GcITa (1967), HEH (1974 1978) X~ T, +TR
HEIH T B, EEZOKE RELOES LUBR
oW TOBERKEIL Micita (1967), H#3E (1978)
DFRERIC I —HL T ThbbRRTFED
Mg 1 ERTEEIh, ¥, REFL6R
¥z bhic (Figs. la, b, 4A, B), ARk oHH
hicRITFOKRIS (99.9%) (LHETHD T LAE
#Ehi- (Figs. 1, 4C), BIAFHOBETIIEROS
GERIE T S OREBERL, B ORIEOK LR
o T,

B S MR FRED B R T < FosRc A
faBER TR L, RFHhL LD, TOMRMCII G EMTH
KWOBIThE VELL h-itco HHFHHORRET
i, REBROEE S REBERTHANS, R
FTRBHIRTH 2 Bk, RFEIER IR THD,
RO/ fefeta bEIRRNT Wi 2 X 2L, 2T
RRiTie Do Z OSHFHETIXAAL, A4, K
KD S WEREFIF B & LiXTEeh -t (Figs. 1d-
f, 4D-F),

BRI KRR D, A TREENER S
SEAPO B OREEHI BB LRI, Wik Li3

Ho 74 7e < (BRI »8% Shic (Figs.
lg-i, 4G-D), EbihbOREAIIEMREL, Rk
RoEMIELT, VRS WRXBEYRTT 47
Fx o AM (BB %RL7 (Figs. 2j-m, 4J-M),
KT, REGIFE—-HAPNCBTL, IHKEM
L, 3 AOoRV-BRRKORAEKGEXE LI, ZORRKD
P thD KX KL FH— THY, &4 0.5~1.5pm
<»5 (Figs. 2n,0; 4N, 0),

AHEBIPT R REERThER 3 A TORGhhT
Who, FRIITOORMME L L TRARIHELED
(Figs. 2p, 4P), ZORpIc R bR ORMICITBER
Bohic Bodbhs (Figs. 2q,r; 4Q,R), Wi
oMK T 5 BICE) - TBET5, ZOHhCKRWER
PFDO3E D YEEREN ZODETEBEIALRS
(Figs. 3s,t; 45, T), *o#FcMlahRific <, M
k24 &h5, 2 R0 RFE4c 1 EE R
W BE S hic (Figs. 3u, 4U), BB SO HR
WF 4 R B i T, Micita (1967) i
BN HUOE 2 BN ERINDHARHHLEL, R
8F (1974) BEEAOHELTULMRAZO X 5
BeoE+ M TOLTIRbAD EiXV i &k
NTWB, ARESEOBET 1 MlariERe L T4
BOEARCBE IR HIRREDBRED -1

AEOFETHERTO | MiaffioRFGY L O,
wiaTo 1 o RFEGoRakiiERYEL, £
OB 3K TH -7 (Figs. 3v, 4V), #iaFo 1 Hifa
HMORFEHECH LN DBEROREELIZEL Ric-
TV ieo

Micita (1967), WIH (1974 1978) (XA /Y
EREWT, REFEATRETERMARICI VTR
BHUNRZ LR, L LRIRFORFGETHRESTZ
DEBMLELTOT 4 7rx=liEF 4 7% v Al
FRBIBL TV, RIETO 1 flalioR3FEEo Gy
fatk L BT o 1 Mo RFEEO Rk LixFELL
Bir, T,

DEDZ b, EELISEOBRETCIRRTE
HTHRESBEITBEE L, - ond, KIS hicRi
FORIT VT READEAKE LTEDBRET
L, ZOHRRIRAMEZZ BRI » e T Lo KRR
aFREONENBEO W ED Z L, HEHO%: ¥
BHINT, RETFCLDZLEERELTWS EEL
bhd, RALCRIRFE»OHHIhRRTIIE
HTHD, BROSBIRRTORFRCTIcbh3
ERE LT, EREIHERIND DD LEL XD YHE
s\ A (1974) 12 F MR TFEANTORES



Nuclear divison in Porphyra yezoensis Ugpa 375

. . d!

Fig. 1. Photomicrographs of meiotic division in germination of conchospores in Porphyra vezo-
ensis. See the explanatory diagram, Fig. 4A-l1. Figs. a, b. Metaphase showing six chromosomes
in conchosporangial cells; c¢. A conchospore showing a resting nucleus; d-f. Prophase showing chro-
matin threads; g-i. Diplonema stage. Scale (a-i)=5 zm.
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Fig. 2. Photomicrographs of meiotic division in germination of conchospores in Porphyra yezo-

ensis. See the explanatory diagram, Fig. 4]J-R. Figs j-m. Diakinesis stage; n, o. Metaphase; p-r.
Anaphase. Scale (j-r) =5 pgm.
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Fig. 3. Photomicrographs of meiotic division in germi-
nation of conchospores in Porphyra yezoensis. See the ex-
planatory diagram, Fig. 4S-V. Figs s, t. Late anaphase; u.
Interkinesis; v. Metaphase in monospore germling showing
three chromosomes. Scale (s-v) =5 pm.
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Fig. 4. The explanatory diagram of Figs. 1, 2 and 3. A, B. Metaphase showing six chromo-
somes in conchosporangial cells; C. A conchospore showing a resting nucleus; D-F. Prophase showing
chromatin threads; G-I. Diplonema stage; J-M. Diakinesis stage; N, O. Metaphase. P-R. Anaphase;
S-T. Late anaphase; U. Interkinesis; V. Metaphase in monospore germling showing three chromosomes.
Scale (A-V)=5pgm.

the life history of Porphyra tenera KjeELLM. chroral hydrate for chromosome staining.
Scientia Sinica, 4: 375-398. Stain Tech., 40: 161-164.
WitTtmanN, W. 1965. Aceto-iron-haematoxylin-





