La mer 30: 89-91, 1992
Societe franco-japonaise d’oceanographie, Tokyo

Faits divers

Formation of aposporous gametophytes from dedifferentiated
young sporophyte cells of Laminaria japonica ARESCHOUG
(Laminariales, Phaeophyta) *

Masahiro NoTovyA™* and Yusho ARUGA™*

There have been reports on the aposporous
formation of male and female gametophytes
from the explant tissues in three species of
Laminariales. Frirs (1980) reported in Lami-
naria digitata and L. hyperborea that the callus
was formed from explants of the blade
meristematic zone, and the callus cells developed
aposporously to male and female gametophytes,
which formed sporophytes by fertilization. LEE
(1985) reported similar observations in L.
saccharina.

On the other hand, Saca et al. (1978) re-
ported in L. angustata that a single cell from
callus-like structure induced in long-term culti-
vation of the sporophyte directly formed a new
sporophyte. FANG et al. (1983) and YaN (1984)
reported in Laminaria japonica and Undaria
pinnatifida that young sporophytes developed
directly from explant tissues. We reported in
Ecklonia cava (NoTovyAa and ARUGA 1989) and
Eisenia bicyelis (NoTOYA and ARUGA 1990) that
callus-like cells developed from the explant and
they differentiated directly to new sporophytes.

In this paper we report aposporous formation
of gametophytes from dedifferentiated cells of
young sporophytes of Laminaria japonica under
a long period of culture in the laboratory.

A mature sporophyte of Laminaria japonica
was collected in Ohma, Shimokita Peninsula,
Aomori Prefecture, on October 30, 1988. Next
day, zoospores released from the sporophyte
were collected in laboratory. They were cultured
to obtain gametophytes at 15°C under a

* Received January 15, 1992
** Laboratoryof Phycology, Tokyo University of
Fisheries, Konan-4, Minato-ku, Tokyo, 108
Japan

photoperiod of 10L:14D, illuminated by cool
white fluorescent lamps at about 20 ¢ mol pho-
ton m~*s!in an incubator (Sanyo M-551).

The gametophytes matured and produced
sporophytes by fertilization. When young
sporophytes became about 1 c¢m long, blades
were separated from stipes. About 30 pieces of
the blade were cultured in a bottle with 100 ml
culture medium (PESI) under the same condi-
tions for about one and half a year. The culture
medium was changed at three- or four-month in-
tervals.

During the culture, the blade cells were partly
dead, whereas the living parts became a globular
lump (Fig. 1A). Small and large callus-like cells
were observed in the lump when it was lightly
squashed on the slide glass by cover slip. When
it was squashed more intensively, these cells
were separated from each other and became
small or large single spherical cells (Fig. 1B).
These cells were suspended and cultured in Petri
dishes with PESI medium. Germination and
filamentous uniseriate growth were observed
from each cell after a week (Fig. 1C). The nar-
row or wide filamentous germlings were grown
in culture (Fig. 1D-F), and these filamentous
plants matured to be male or female game-
tophytes in a month (Fig. 1G & H). After an-
other month in culture, the sporophyte devel-
oped on the female gametophyte (Fig. 1D).

Thus, the cells of young sporophytes of
Laminaria japonica were dedifferentiated and
became easily separated in long-term culture.
The culture system was not axenic, and it is not
evident whether the sporophyte cells were sepa-
rated by bacterial enzymes or not. The separated
cells developed aposporously into male and
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Fig. 1. Formation of aposporous gametophyte from dedifferentiated sporophyte cells of Laminaria
japonica ARESCHOUG. (A) Globular lump of sporophyte cells in long-term culture. (B) Small
and large cells in globular lump after squashed lightly. (C) Separated small and large cells
after squashed intensively. (D) Germinated cells suspended in liquid medium after a week in
culture. (E) Narrow filamentous germlings likely to be male gametophytes. (F) Broad
filmentous germlings likely to be female gametophytes. (G) Narrow filamentous germlings
matured and produced spermatial zoospores. (H) Broad filamentous germlings produced eggs.
(DD A sporophyte developed on female gametophytes.

female gametophyts, and sporophytes developed
on the female gametophytes. Although the cyto-
logical evidence was not observed on the devel-
oped gametophytes, the results are the same as
those reported by NAKAHARA and NAKAMURA
(1973) in which isolated single cells from Alaria

classifolia sporophyte developed into game-
tophytes. FriEs (1980) and LEE (1985) reported
that aposporous gametophytes developed from
the tissue of Laminaria spp. They found in long-
term cultured tissue that aposporous game-
tophytes developed in the same way as in this
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experiment. In L. angustata, however, a single
cell from callus-like structure induced from
young sporophyte in long-term culture devel-
oped directly to sporophyte (SAGA et al. 1978).
Therefore, it seems that aposporous gameto-
phyte formation is induced in the case of nutri-
ent depletion, while in sufficient nutrients is
induced direct development of the sporophyte.
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