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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

Hitoshi Krro*

Abstract

This paper deals with the morphology and cytology of an epiphytic species of
Porphyra growing on the thallus of Grateloupia filicina var. porracea (Mert.)
Howe collected at Shimonoseki, Yamaguchi Prefecture. The adult leafy fronds attach
firmly to the host surface with their basal rhizoids which penetrate deeply into
the host tissue. Longitudinal cell divisions in the germlings begin to take place
when the fronds reach 3-T-celled stages. The antheridial areas begin to be formed
in January when the leafy fronds become as large as 5x8.5em, and in early
February most of the adult fronds are provided with mature antheridial areas.
The frond is monoecious. The sporocarpic areas become mature toward the end of
February or in early March. In late March, the fronds are detached from the
host and washed away. The content of a sporocarp is usually divided into 8

carpospores according to the formula, 8(%42 ~;—>, but rarely into 16 carpo-
spores according to the formula, 16(% g— _c_)’ though Dr. Katada (1952) re-

ported that the division was according to the later formula. The carpospores
which settled on pearl-oyster shells in March 1963 -developed into shell-boring
filamentous growths of the Conchocelis-phase which produced sporangial branches
in the fall of 1964. The nuclear divisions in vegetative and antheridial cells of
the leafy fronds were established as mitotie, and four chromosomes were counted
in those divisions. The carpospores are assumed to be produced after fertilization
without meiosis since eight chromosomes were counted in the division of the sporocarp.
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Explanation of Plates



PLATE I

Grateloupia filicina var. porracea (Mert.) Howe

Fig. 1. Habit of four specimens collected on December £6, 1962

Fig. 2. Habit of two specimens collected on January 25, 1963, which bear sterile leafy
fronds of the epiphytic Porphyra under consideration

Fig. 3. A specimen collected on February 11, 1963, densely covered with fertile leafy
fronds of the epiphytic Porphyra

Fig. 4. Three specimens collected on March 11, 1963, bearing fertile leafy fronds
of the epiphytic Porphyra
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PLATE II

Photomicrographs of the germlings of the epiphytic Porphyre growing on the
thallus of Grateloupia filicina var. porracea (Mert.) Howe

Fig.
Fig.
Fig.
Fig.

5
6.
7

8.

Two-cell stage

Three-cell stage

Six-cell stage

Eight-cell stage composed of uniseriate cells

Figs. 9-12. More developed stages composed of longitudinally divided cells

(Figs. 5-9, 11-12, X495; Fig. 10, X265)
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PLATE III

Porphyra sp. epiphytic on Grateloupia

Fig. 13. Surface view of the base of frond showing the rhizoidal filaments penetrating
into the cortical tissue of the host

Fig. 14. Vertical section through the base firmly attached to the host

Fig. 15. Surface view of antheridial portion with discharged spermatia

Fig. 16. Surface view of sporocarpic portion

Figs. 17-19. Conchocelis-stage developed within a pearl-oyster shell. Fig. 17, thirty-one
days old; Fig. 18, fifty-eight days old; Fig. 19, two years old, with sporangial branches

(Figs. 13, 15 & 16, x495; Fig. 14, x150; Figs. 17 & 18, x132; Fig. 19, x264)
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PLATE 1V

Porphyra sp. epiphytic on Grateloupia

Figs. 20-25. Sections through leafy thalli showing mitosis in vegetative cells, in micro-
tome preparations. Metaphase with four chromosomes can be seen in Figs. 20-23, and
anaphase in Figs. 24 & 25

Fig. 26. Section through fertile thallus showing antheridial cells in metaphase of the
fifth nuclear division, in a microtome preparation

Fig. 27. Antheridial cells in their third nuclear division, in a squashed preparation

(Figs. 20-27, x1120)
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PLATE V

Porphyra sp. epiphytic on Grateloupia
Figs. 28-31. Nuclear division in vegetative cells
Fig. 28. Late prophase
Fig. 29. Metaphase and early anaphase
Figs. 30 & 31. Side view of anaphase
Figs. 82-41. Nuclear division in spermatium formation
Fig. 32. Resting stage and late prophase in the first nuclear division
Figs. 33 & 34. Metaphase in the first division
Figs. 35 & 36. Anaphase in the first division
Fig. 87. Late prophase and early anaphase in the second division
Fig. 388. Metaphase in the third division
Fig. 39. Late prophase and metaphase in the fourth division
Fig. 40. Metaphase and early anaphase in the fourth division
Fig. 41. Four antheridia in a section showing their nuclear and cell divisions in various
stages
Figs. 42-44. Nuclear division in carpospore formation
Fig. 42. Late prophase in the first division
Figs. 43 & 44. Metaphase in the first division
(Figs. 28-44, x2250)
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H. Kito: Cytological studies of Porphyra. I



	0206.tif
	0207.tif
	0208-01.tif
	0208-02.tif
	0208-03.tif
	0208-04.jpg
	0208-05.tif
	0208-06.jpg
	0208-07.tif
	0208-08.jpg
	0208-09.tif
	0208-10.jpg
	0208-11.tif
	0208-12.tif

