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On the Development of Carpospore-germlings of Grateloupia turuturu YAMADA
Hiroshi YABU

Abstract

As regard to the embryonal development of Grateloupia turuturn YAamapa, a result of
cultural experiments of the carpospores was once reported by Inoh (1947, p.133-135, Fig.115),
whose description was limited to a short period of early development up to the time of formation
of small disk-shaped embryos six days old. The present research was carried out from August
of 1954 to December of 1955 in our laboratory with the object of knowing further developed em-
bryonal stages of this alga uuder various conditions of the substratum. The materials empleyed
as a substratum were ordinary microscopic slide—glass, frosted glass, shell pebble, and chopstick.
The carpospores germinated on one of these materials develped in a somewhat different way as
compered with those on others. In a culture more than six months old, monosiphonous colourless
filaments were often observed to have grown out from the surface of the disk-shaped embryos.
On these filaments were produced disk— or mulberry-shaped bodies, of which the former gave
rise on their surface to one to several upheavals or initials of the erect fronds just as the disks
derived directly from the spores did after 8 to 9 months since the carpospore germination.
Monosiphonous filamentous outgrowths here described are believed to have been unknown to
Grateloupia if the hyaline hairs illustrated briefly by Inoh (1947, p. 136, Fig.117) in Grateloupia
elliptica HoLm. are not identical with them. These filaments were also produced from the
upheaved center of a disk-shaped embryo derived from a mulberry-shaped body wich had been
cultured separately and had become attached to a slide~glass. These filaments sometimes gave
rise to a few fine monosiphonous filaments which also produced disk— or mulberry-shaped bodies
on them when cultured separately. In view of the result of this research, multiplication of this
alga in nature is supposed to be favoured by repeated formation of the secondary disk— or mul-
berry-shaped embryos.
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Fig. 1. Disk-shaped embryos of Grateloupia turuturu Yamaps LD T ~K, DNED
developed from carpospores directly or indirectly. x 550. A, a . . o
disk formed at the tip of a filamentous germling from a culture 21 LT, Slzﬁ&m’(:b“ﬁijﬁ
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Fig. 2. Camera lucida drawing of carpospore-germlings of Grateloupia turuiuru YAMADA. A, part
of a colourless. monosiphonous filament borne on a diskshaped - embryo developed from a carpospore; B
& C, part ‘of a monosiphonous filament showing that some of ‘the cells contain chromatophores; D~F,
part of a filament showing the begining of divisions in some of the intercalary cells; G & H, part of
a monosiphonous filament bearing a slender monosiphonous outgrowth; I, a disk-shaped body at an
early stage of its formation on a monosiphonous filament; J & K, a mulberry-shaped body at an early
(Fig. J) and an advanced stage (Fig. K) of its development on a monosiphonous filaments; L, three
carpospore-germlings developed within the vascular cells of a chopstick, two of which protrude .partly
into a adjacent vascular cell through a tear on the wall. From a culture 6 months old.

Magnification: A-J, x 840; K, x 610; L, x 480.
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PLATE I

Microphotographs of carpospore-germlings of Grateloupia turuturu YAMADA

Fxg 1. Germlings attached to the surface of a shell in a 6 months old culture. x 40.

Fig. 2. Germlings on the upper surface of a shell in a 6 months old culture. Germlings on the
other sidé 6f the shell are seen in the photograph as faint shadows. x 80.

Fig; 3. Monosiphohous filaments grbwing into the medium from the disk-shaped gérmlings on the
edge of a shell x 80. '

Fig. 4. Floating mass of monosiphonous filaments detachéd from the disk-shaped germlings on the
edge of a shell, x 80.

Fig. 5. Gelmlings on a slide-glass in a 6 months old culture. x 3.

Fig. 6. Germlings on a piece of chopstick in a 6 months old culture. x 80.

Fig. 7. The same preparation as shown in Fig. 6, enlarged. x 320.

Fig. 8. Part of the seamed portion of two contiguous disk-shaped germlings on a slide-glass in a 6
months old culture ; a number of monosiphonous filaments on the germlings are seen in the photograph.
X 80.

Fig. 9. A space among a few contiguous disk-shaped embryos on a slide-glass. x 80.
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PLATE 1T

Microphotographs of carpospre-germlings of Grateloupia turuturu YAmADA

Figs. 1 & 2. Monosiphonous filaments produced from the germlings on the edge of a shell in a 8
months old culture ; mulberry-shaped bodies and slender filamentous outgrowths are found on these
filaments, x 320.

Fig. 3. Monosiphonous filaments and well developed slender filamentous outgrowths on a slide~glass
in a 10 months old culture. x 150.

Fig. 4. Disk—shaped bodies formed at the tips of monosiphonous filaments, in a 10 months old
culture, x 150. )

Fig. 5. Surface view of disk~shaped germlings on the upper surface of a shell in a 10 months old
culture, showing several upheavals or intitials of the erect fronds which are seen in the picture as dark
disks. x 80.

Fig. 6. Side view of an upheaval in a culture one month older than that shown in Fig. 5. x 80.

Fig. 7. Part of a surface view of a disk~shaped embryo showing a roundish empty space left
behind after an upheaval had died and detached away. x 80.
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PLATE 1r

Microphotographs of carpospore~germlings of Grateloupia turuturse YAMADA

Fig. 1. Monosiphonous filaments bearing disk~ and mulberry-~shared bodies 2 months after they had
been separated and cultured with Schreiber’s solution. x 80.

Fig. 2. Pieces of monosiphonous filaments bearing mulberry-shaped bodies which had teen cut for
the purpose of culturing those bodies in separation. x 80.

Fig. 3. A mulberry-shaped body oune week after it had been separated from a morosiphonous filament;
four short monosiphonous filaments are seen growing out from the body. x 320. ’

Fig. 4. Mass of well developed slender filaments 8 months after they had been separated. x 18.

Fig. 5. Mass of slender filaments 7 months after they had been separated, and parts of colourless
disk-shaped bodies produced from those filaments. x 80.

Fig. 6. Mass of well developed slender filaments 6 months after they had teen separated from the
monosiphonous filaments on disk-shaped embryos. x 120.

Fig. 7. Monosiphonous filaments developed from a mulberry-shaped body which had been separated
2 months before, The filaments are growng toward the light; they are repeatedly branched, and
bearing mulberry—shaped bodies. x 80.

Fig. 8. Well developed slender filaments and a disk-shaped body produced from them, 6 months
after they had been separated. x 320.

Fig. 9. The same photograph as Fig. 8; the arrow points to a group of chromatophore-bearing
cells which was made by shading to contrast with other colourless cells of the disk-shaped body.
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