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‘Cytological studies of several species of ‘Porphyra
I1. Mitosis in carpospore-germlings of Porphyra yezoensis

Hitoshi Kito

Abstract

The carpospore-germlings of Porphyra yezoensis obtained from the material
collected in May at' Nanaehama, near Hakodate, ‘were fixed in Carnoy’s fluid and
stained with a mixture prepared according to Wittmann’s method.” The nuclei
and chromosomes in the germling cells were stained well and could be readily
observed by squash method. The first division of the nucleus took place in the
cavity of the germinated carpospore when its germ-tube attained about 20 x4 in

-length. The number of chromosomes counted in the metaphase of the division
were six indicating that the carpospore-germling or the conchocelis stage of the
present species is ‘diploid, at least in an early stage' of its development. In
anaphage, the spindle- fibers were observed between two groups of daughter
chromsomes of which one group gradually migrated into the germ-tube while
the other remained within the original cavity of the carpospore. The second
nuclear division took place in the septated germ-tube cell or the first filamentous
cell of the conchocelis' stage. The niuéleus in the original cavity of the ecarpospore
‘was not in 'the resting ‘stage but -ushally 'in the intermediste stage vonsisting of
‘Hivmerous chromatin granules, and rarely-began division showing six echromsomes
in naetaphase. :
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YFSACTERN TERE (Ta~13, kKEMEL) CRRL, 94 < KO - g =t %
VY ks w s — gD PRNTHREL, HLORLEEIZE hFLoe5 — b 2ER LU TEBEL.

PR & 2

Ehky L INTERORRFOBIIARIETIR 2, SROERAKIDBALNG, ATAFRTT
AEHMBLBETFIHRHES BBIE LAY O OBFEHEEPHLU TR Y, RIETOMREBAK
& BT HE S & RO L BORERMSETET 3 (PL 11, Fig. A), PHTHEFEVRIN 208
WET AE, PRFENTEARSET Y, REAEBERIN, SBTHICE 6 BoREERNEAL
itz (PLY, Figs. A-F; PL1I, Figs. B-D), AZPHRGEHR ik —hciRicgs PL L
Figs. G & H; PLII, Fig. E), HZEMici3shERy s oh (PLL Figs. 1 & J), Z20#%, KL
o oOREAET b bR REICEN (PLIL Fig F), —Fiz 203 I RRFENIED, fu
FRBFEDHRAY, KERKZOPLE IR TR~BET 5 (PL1L Figs.K & L; PLII, Figs.

G-1)o HEHEHICIZRIFE OEMOE  ITHRES T, $F1EEOBRAESZET T 5.

BERTENIZE S HEBIMRIEBEORERZ RTC £z, FROBREROMHIT HORBITE R
> T B, BEERRBE - LHOEKIIE | BEOBRAE : AROoSBEREY, H3EHBOSRET
BRITBEMTENY, HBEIHR VINY 6 HORAKLEA 3 C L WM (PL T, Figs.
M-S; PLII, Figs. J-M),

* w

7w 2 VEORBETIR, SRHOBEFRINDHE (Porphyra tenera®, P. yezoensis®, Porpyra
spD EOFLDB) &, BELLUCHRINIEE (P. umbilicalis®) EHRLN, BETRERMEE
BICBESBHSTON TREBTI haploid TH 2 LT3HD &, BEOBTLCRRTFHYHMRIN,
P> TRITFR diploid T35 L TR0 Lbidb 3, RRTOREMET IO LARGOELIBMC
BEL Ti3 haploid & diploid OEHFDHEH S5 L DHEHH 203 (P. tenera?), FHMIHERII
14, RREOREMEIT DV T2 Krishnamurthy® $EEEETRUL TR ), 3, RREORT
HROB, WIEWONEY 2-4 BCABLTEAENIRTFIRZ ), KEABSEOIMFHMR & Bl
T3LL, TubERFEROBRCBREABESITION S DTRLVHEWV ) L VR, Al - &
WO Lo TRUONTVE, ZOX3i, 7w/ VEDEERRD bbb RREOBAEEH L »iT
T2 LDNETHBDEPFIIC L 5T, P. yezoensis DRREIZD2 L & REDTRIL diploid
TH3CLDWID SN, FED diploid TH 2 RIBFHD, BEHEL LieRF L TRiRE2ES
CEDHLDILE -1t TH 3, SHROBER, ARBOBELES JCRIHRBRIZT 28K
SDEOMETH 5,
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Explanation of Plates



PLATE 1

Porphyra yezoensis Ueda

Photomicrographs of carpospore-germlings fixed and stained according to
Wittmann’s method to show the nuclei and chromosomes (2n=6)

Figs. A-F. Metaphase of the first division, showing six chromosomes

Figs. G & H. BSide view of the metaphase

Figs. I & J. Early anaphase of the first division; spindle fibers make their appearance
between two daughter-chromosome groups

Figs. K & L. One and the same germling photographed by focussing at two different
levels. One of the two daughter-chromosome groups is seen migrated into the germ-tube,
while the other is remaining in the original cavity of the carpospore

Figs. M & N. Metaphase of the second division in the filamentous cell of a two-celled
germling

Fig. 0. Side view of the metaphase in the second division

Figs. M & N. Anaphase of the second division

Figs. R & S. Metaphase of the third division in the apical filamentous cell of a three-
celled germling
(Figs. A-S, x1030)
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H. Kiro: Cytologica



PLATE 1II

Porphyra yezoensis Ueda

Camera Lucida drawings of carpospore-germlings fixed and stained according
to Wittmann’s method to show the nuclei and chromosomes (2n=(§)

Fig. A. Prophase of the nucleus in the first division, showing twenty chromatin
wranules within the nuclear cavity

Figs. B-D. Metaphase of the first division

Fig. E. Side view of metaphase

Figs. F-I. Anaphase of the first division

Figs. J-M. Metaphase in the second division which takes place in the filamentous

cell and also rarely in the original cavity of the carpospore (Fig. M)
(Figs. A-M, x1400)



Bull. Fac. Fish., Hokkaido Univ., XVIII, 3 PLATE II

H. Kiro: Cytological studies of Porphyra 11
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