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OBSERVATION ON CHROMOSOMES IN SOME 
SPECIES OF PORPHYR.A. III 

Hiroshi, YABU· 

The present paper reveals the chromosome number and the length of the 
chromosomes in four species of leafy thalli of PO'1'phyra collected in Hokkaido. viz., 
P. katadai, P. kinositai, P. onoi and P. tasa. Out of these four species examined 
here, P. kinositai and P. tasa have never been treated cytologically up to date. 
The materials were fixed at night with acetic alcohol (1: 3) solution and they were 
stained with Wittmann's aceto-iron-haematoxylin-chloral hydrate solution. 

I am greatly indebted to Dr. E. Fukuhara of the Hokkaido Fisheries Research 
Laboratory for his kind support in the collection of the materials and in the deter­
mination of the specific names. I am also grateful to Mr. T. Kaneko of the 
Wakkanai Fisheries Experimental Station and Mr. I. Kosaka of the Marine 
Biological Station of Sapporo Medical College for sending me the fixed materials. 

Results 

In every species, the dividing nuclei were found to be abundant in the nearly 
matured male portion and not so many in somatic cells or in female portion. 
Similarly to the results of observation in my preceding studies on Porphyra (Yabu, 
1969, 1970, 1971), the materials treated here show a difference in their chromosome 

Table 1. Chromosome number examined in four species of leafy thalli of 
Porphyra and length of chromosome in prophase nucleus 

Species I Chromosome length 
(collecting place and date) Chromosome number 

long I short 

P. 1catadai I epermatium formation 5 
(Yoichi, February 24, 1971) carpospore formation 10 

P. kinositai somatic division 3 

(Utasutsu, February 24, 1971) 
spermatium formation 3 
carpospore formation 6 

P. onoi somatic division 3 

(Oshoro, April 27, 1969) spermatium formation 3 
carpospore formation 6 i 

P. tasa 

I (Washidomari in Rishiri, May 15, 1971) spermatium formation 3 
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length usually in the prophase nucleus. Table 1 contains a summary of the results 
of this study. 

Porpkyra katadai was recently reported as a new species by Miura (1968) on 
the basis of its morphological and ecological characters. The chromosome counts 
of this species were already given by Kito (1966) to be n=4 and 2n=8 in the. thalli 
collected at the estuary of Nagata River in Shimonoseki City, Yamaguchi Prefec­
ture. In my materials, the chromosome number was n=5 and 2n=1O, and one 
chromosome out of five at prophase in the spermatium forming cells appeared to be 
a. little longer than the other four. The present species is quite similar to the 
chromosome number and to the karyotype in having one long and four short 
chromosomes at prophase in the spermatium forming cells of the species of 
Porpkyra cited in my former report (Yabu, 1970) as P. sp. no. 2 from Uwano, Noto 
Peninsula in Ishika.wa Prefecture. 

P. kinositai was reported at first as a variety of P. yezoensis by Tanaka (1952) 
and was recently described as a new species by Fukuhara (1968). The chromosome 
number of this species was n=3 and 2n=6. 

P. onoi was once treated cytologically by Yabu and Tokida (1963) who found 
3 chromosomes in the vegetative cells and spermatium forming cells of the leafy 
thalli. In this study, the same chromosome number of 3 was also observed in those 
cells, and moreover, it was ascertained that the dividing nuclei in every cell stage 
leading to the carpospore formation displayed 6 chromosomes. 

The dividing nuclei of P. tasa were encountered only in male portions in which 
the chromosomes were found to be 3 in number. 

In the spermatium forming cells of P. kinositai, P. onoi and P. tasa, the long 
chromosome which appeared in the prophase nucleus could be distinguished from 
the others far more easily than in those of P. katadai, and it was usually distin­
guishable even at metaphase, as can be seen in Figs. A-F, H-I and O-P. These three 

Explanation of Figures: Fig. A-C. Porphyra katadai. -Fig. A-B. Chromosomes at 
early metaphse iu spermatium forming cells. -Fig. C. Chromosomes at late prophase iu 
the first division leadiug to carpospore formation. -Fig. D-G. Porphyra kinoBitai. -Fig. 
D. Chromosomes at early metaphase in the third division leading to spermatium formation. 
-Fig. E. Chromosomes at early metaphase iu spermatium forming cells. -Fig. F. Various 
stages of nuclear divisions in spermatium forming cells. -Fig. G. Chromosomes at pro­
phase iu the first division leadiug to carpospore formation. -Fig. H-N. Porphyra onoi 
-Fig. H-J. Chromosomes at early metaphse iu spermatium formiug cells. -Fig. J. A side 
view of metaphase in somatic division. -Fig. K-N. Chromosomes at prophase in the first 
division leadiug to carpospore formation. -Fig. O-P. Porphyra ma. Chromosomes at 
early metaphase in spermatium forming cells. -Fig. a-po Corresponding drawings of 
photomicrographs of A-P, respectively. The chromosome poiuted by an arrow in Fig. a 
was easily observed to be curved and to be long under the microscope although it could 
not be distinguishable in length from one which lies in the left side of the figure. (The 
long chromosome is pointed by an arrow.) 

(Magnification: All X 1,450) 
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species not only have the same chromosome number of three in haploid like above, 
but also have the same karyotype of one long and two short chromosomes in 
haploid. 

Summary 

The chromosome number and the length of the chromosomes at prophase are 
shown in four species of Porphyra of Hokkaido, viz., P. katadai, P. kinositai, 
P. onoi and P. tasa. The chromosome count of P. katadai in the present materials 
was n=5 and 2n=lO which differs from the previous report of n=4 and 2n=8. 
The chromosome numbers of P. kinositai (n=3, 2n=6) and P. tasa (n=3) were 
recorded for the first time. 

References 

Fukuhara, E. (1968). Studies on the taxonomy and ecology of Porphyra of Hokkaido 
and its adjacent waters. Bull. Hokkaido Reg. Fish. Rell. Lab. No. 24, 40-99. (in 
Japanese) 

Kito, H. (1966). Cytological studies of several species of Porphyra 1. Morphological and 
cytological observations on a species of Porphyra epiphytic on Grateloupia filicina 
var. porracea (Mert.) Howe. Bull. Fac. Fi8h., Hokkaido Univ. 16 (4), 206--208. (in 
Japanese) 

Miura, A. (1968) Porphyra katadai, a new species from Japanese coast. Jour. Tokyo Univ. 
Fish. 54 (2), 55-59. 

Tanaka, T. (1952). The systematic study of the Japanese Protoflorideae. Mem. Fac. Fish., 
Kagoshima Univ. 2, 1-91. 

Yabu, H. (1969). Observation on chromosomes in some species of Porphyra. Bull. Fac. 
Fi8h., Hokkaido Univ. 19 (4), 239-243. 

--- (1970). Cytology in two species of Porphyra from the stipes of NereocY8ti8leut­
keana (Mert.) Post et Rupr. Bull. Fac. Fi8h., Hokkaido Univ. 20 (4),243-251. 

--- (1971). Observation on chromosomes in some species of Porphyra II. Bull. 
Fac. Fi8h., Hokkaido Univ. 21 (4), 253-258. 

Yabu, H. and Tokida, J. (1963). Mitosis in Porphyra. Bull. Fac. Fi8h., Hokkaido Univ. 
14 (3), 133-136. 

-J66-


	0261.tif
	0262.tif
	0263.jpg
	0264.jpg
	0265.tif
	0266.tif

