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Palmaria palmata (L.) O. KUNTZE, a very
popular red alga in the northern hemisphere,
which was renamed by GuUIRY (1975) as
Rhodymenia palmata (L.) Grev., has long
been very interesting to many phycologist
due to lack of the female gametophytes.
Recently, the minute narrow and stunted
female gametophytes which are completely
differ in shape and size from the broad and
flattened male gametophytes were discovered
by VAN DER MEER and Tobp (1980) in cultur-
ing tetraspores from the thalli of East Canada.
The senior writer of the present paper had
failed to confirm the perfect life history
of Palmaria palmata from Hokkaido in his
several culture trials during 1970-1980. How-
ever he came to his opinion from his cultures
that the mature male gametophytes of Japa-
nese Palmaria palmata in their usual phase
must be extremely minute microscopic plants,
although the macroscopic males had been
reported by several investigators. In order
to ascertain his opinion, we carried out the
culture of tetraspores from the thalli which
had been collected in March through April
in 1983 and 1984 at various places, viz.,
Anama, Tachimachi-Misaki, Shinori and
Nanaehama in Hakodate, Hokkaido, and
Usujiri in its neighbourfood.

All cultures of the present work were
made under 8-10°C, 12: 12 photoperiod at
1,500 lux in the modified Grund medium
(MCLACHLAN 1973).

In every culture of our materials, similar
results were obtained, and in about two weeks
culture, two forms of tetraspore germlings
were usually discernible at the ratio approxi-

mately 1:1 as follows: one form is the
germling with trichogyne and the other form
is the germling without trichogyne; the
former is female gametophyte and the latter is
male one. In our cultures, the female gameto-
phytes in their development were nearly the
same as those reported by VAN DER MEER and
Tobp (1980), but the male gametophytes were
quite peculiar. The number of cells in one
week old was 1-8 in males, but 30 to more
than 200 in females. The maturation of both
male and female gametophytes were found
already in 4 days culture and it lasts nearly
two months long. At the start of matura-
tion in males, the pigments in their cells
begin to become pale as if the cell is
decaying, and after the cell content is con-
densed, it is quickly divided into numerous
minute granules to form spermatia (Fig. 1).
After finishing spermatia formation, the cell
wall provides a very small pore, through
which the spermatia are discharged. The
empty cell remained for a short while,
and soon it completely vanished away. On
the slides where the germlings were sparsely
attached, the trichogynes from females were
occasionally found elongating toward a
mature male (Fig. 2). In the stain with
acetocarmine or aceto-iron-haematoxylin-
chloral hydrate solution, the male nucleus
passing through trichogyne was found fre-
quently (Fig. 3). When the female gameto-
phytes attain the disk consisting of a number
of cells, they occasionally begin to have
upheaval from its central portion, which soon
or later also protrude trichogynes (Fig. 4).
In our cultures, the erect fronds without
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Figs. 1-5. Tetraspore-germlings of Palmaria palmata (L.) O. KuntzE 1. Male and female
gametophytes in 12 days old culture. Male gametophytes attain maturity. x400. 2. Two female
gametophytes with long hair-like trichogynes, each of which elongates toward a mature male. From a
14 days old culture. x600. 3. A trichogyne being connected to a male gametophyte, from which
the spermatia were already discharged (Stained with aceto-iron-haematoxylin-chloral hydrate solu-
tion). Male nucleus in the trichogyne is indicated by arrow. From a culture 15 days old. x300.
4. A female gametophyte with two upheavals, from which many trichogynes are also protruded.
From a culture 34 days old. x150. 5. Erect frond regarded as young tetrasporophyte on the
disk-shaped female gametophyte. From a culture 34 days old. x60.
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Fig. 6. Schematic illustration on the male and female gametophytes developed from the tetra-
spore-germlings of Palmaria palmata in Hakodate, Hokkaido, Japan. (s; spermatium, t; trichogyne)

trichogyne as be shown in Fig. 5, which
are supposed to be young tetrasporophytes,
were produced only on the disks with tricho-
gyne (females) and none on the disks
without trichogyne (males). In spite of our
efforts, tetraspore formation has not been
detected in any of the erect fronds in our
cultures as yet.

In Japan, the reproductive organs of the
macroscopic fronds of male gametophytes
have been described by Tazawa (1975) and
LEE (1978) for the materials from Hokkaido.
However, according to our collections of
Palmaria palmata along the coast of the
Oshima Peninsula in southern Hokkaido, the
fronds of this alga were always mostly
tetrasporophytes and very rarely male game-
tophytes. This fact and the present culture
results (Fig. 6) strongly suggest that the
male gametophytes of Japanese Palmaria
palmata, at least in Hakodate and its neigh-
bourhood, would be sure to ordinarily exist
in the state of microscopic plants consisting
of only one to a few cells in the sea.

The haploid chromosome number of Pal-
maria palmata has been reported as 26 (YABU
1971) and 26 or 21 (YABU 1976) in the

species from Japan, and 22-23 (VAN DER MEER
1976) and 21 (VAN DER MEER and CHEN 1979)
in the species from Canada. The occurrence
of the minute male gametophytes of Pal-
maria palmata found by us seems to indicate
the possibility of this alga as being quite
different species between in the both coun-
tries. The detailed observations on the female
gametophytes in our study will be described
elsewhere after ascertaining the complete
life cycle in culture.
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