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Observations on the early development of the carporophytes of Batrachospermum cylindro-
cellulare and B. tortuosum are presented. The carpogonium-bearing branch of B. cylindro-
cellulare is relatively short and is not provided with bracts in the early stage of develop-
ment so that its differentiation from the vegetative fascicles is remarkable. The carpogorium-
bearing branch of B. tortuosum becomes curved strongly in the progress of its development.
The trichogyne of this species is formed asymmetrically and falls sideways on the terminal

cell of the carpogonium-bearing branch.
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The degree of differentiation of the car-
pogonium-bearing branch from the vegetative
fascicles varies from species to species in
the genus Batrachosperum. KUMANO et al.
(1970) emphasized that the more highly the
carpogonium-bearing branch is differentiated,
the shorter is its length. Thus, for example,
the section Aristatae is characterized by the
possession of a long carpogonium-bearing
branch whilst the section Contorta is charac-
terized in having a twisted carpogonium-
bearing branch. KuMANO (1978) described
Batrachospermum cylindrocellulare and B.
tortuosum from West Malaysia, and he as-
signed the former to the section Moniliformia
and the latter to the section Contorta. This
paper deals with the early development of
the carposoporophytes of the above two

species in detail from the point of visw of
phylogeny.

Materials used in the Present Study

Materials used in the present study were
collected from Fort Iskandar in Tasik Bera,
Pahang, Malaysia by the author on 16th
April, 1971 (B. cylindrocellulare) and 12 th
July, 1971 (B. tortuosum). Specimens have
been deposited in the Herbarium of the
Faculty of Science, Kobe University.

Observations

1. Batrachospermum cylindrocellulare
Kumano Fig. 1. (1-13).
The carpogonium-bearing branch of this

Fig. 1. Batrachospermum cylindrocellulare Kumaxo 1-4. The early stage in the development of
carpogonium-bearing branches without bracts; 5-6. Carpogonium-bearing branches showing mature
carpogonia with spatula-shaped trichogynes; 7-8. Carpogonium-bearing branches showing fertilized
carpogonia with spatula-shaped trichogynes and bracts; 9-13. The early stages in the development of
gonimoblast initials and gonimoblast fflaments. (BC: basal cell of the whorl).
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species arises from the basal cell of the
whorl, consists of 6-8 barrel-shaped cells, and,
in the early stage of the development, has
no bracts. The differentiation of the car-
pogonium-bearing branch from the vegetative
fascicles is very remarkable. The terminal
portion of the carpogonium sticks out, be-
comes a rod shaped initial of the trichogyne
and finally gives rise to an ovoid or spatula
shaped trichogyne with a long stalk (Fig. 1.
1-6). After fertilization, the basal portion of
the carpogonium extends a lateral outgrowth
and cuts off the first initial of the gonimoblast
filament, then on the opposite side of the
carpogonium a further initial is produced in
the same manner (Fig. 1. 8-13). The well-
developed carpogonium-bearing branch is
shorter than the vegetative fascicles of the
whorl and is provided with numerous long
bracts embracing the gonimoblasts, which
are inserted in the middle of the whorl.

2. Batrachospermum tortuosum KUMANO
Fig. 2. (1-19).

The carpogonium-bearing branch of this
species consists of 3-4 somewhat disc-shaped
cells and arises from the basal cell of the
whorls. In the process of development, the
carpogonium-bearing branch becomes curved
strongly to one side. The side portion of
the carpogonium protrudes and develops into
a cylindrical initial of the trichogyne (Fig. 2.
3-4), thus the trichogyne becomes to be
formed asymmetrically. This situation is
very different from the other species of
Batrachospermum in that the trichogyne is
formed asymmetrically and falls sideways on
the terminal cell of the carpogonium-bearing
branch. A well-developed trichogyne often
bends at the basal portion at an angle of 90°
or more (Fig. 2. 9-13, 15). As the trichogyne
bends, the carpogonium-bearing branch twists
spirally because its cells elongate on one side

only, thus becoming trianglar in shape as
observed in longitudinal view. As a result
of . the above mentioned development, the
terminal portion of the trichogyne faces out-
ward of the whorl. After fertilization, the
manner of the development of the gonimoblast
is the same as those of other species of
Batrachospermum (Fig. 2. 10-16). The
gonimoblast grows out into radially branched
filaments (Fig. 2. 17, 19) and forms a big
hemispherical gonimoblast inserted centrally
in the whorl.

Discussion

Among the taxa having the long car-
pogonium-bearing branches, the section Mon-
iliformia is regarded as a primitive one and
the section Aristatae as an advanced one.
KuMANO and RATNASABAPATHY (1982) point-
ed out that Batrachospermum beraense is a
primitive form among the species in the sec-
tion Aristatae, because its trichogyne is not
so large, the carpogonium-bearing branch
consists of 7-11 barrel-shaped cells and is
less differentiated, and the 2-3 gonimoblasts
are scattered within the whorl, whereas B.
cayennense also of this section is considered
as an advances form because its carpogonium-
bearing branch is very long, consisting of 9-14
cells, its differentiation from the vegetative
branchlets is clearly recognizable, and its
cells are very different from those of the
vegetative branchlets in the size and the
shape. In B. cylindrocellulare, assigned to
the section Moniliformia, the carpogonium-
bearing branch consists of 5-8 barrel-shaped
cells, however, in its early stage of develop-
ment, it is similar to that of B. cayennense.
Therefore, B. cylindrocellulare is here re-
garded as an intermediate form between the
sections Moniliformia and Aristatae.

The section Contorta is characterized in

Fig. 2. Batrachospermum tortuosum KumANO

1-2. Very early stages in the development of

carpogonium-bearing branches; 3-4. The early stages in the development of carpogonium-bearing branch,
showing cylindrical trichogynes formed asymmetrically; 5-8. Strongly curved carpogonium-bearing
branches and mature carpogonia with trichogynes often bent at the basal portions; 9-10. Fertilized
carpogonia; 11-17. The early stages in the development of gonimoblast filaments; 18-19. Carposporangia
development terminal on gonimoblast filaments. (BC: basal cell of the whorl).
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having a twisted carpogonium-bearing branch,
whose length varies from species to species.
Some taxa such as B. tortuosum and B. tor-
tuosum var. majus, whose carpogonium-bear-
ing branch is also curved, have been assigned
to this section by KumaNO (1978, 1982). As
pointed out above, this condition is very
different from the taxa belonging to the
section Viridia in that the trichogyne of B.
tortuosum is formed asymmetricall and falls
sideways on the terminal cells of the car-
pogonium-bearing branch. Recently, KuMANO
and RATNASABAPATHY (1984) described B.
bakarense as a new species from West
Malaysia, which resembles the above-men-
tioned two taxa belonging to the section
Contorta in having the slightly curved car-
pogonium-bearing branch. However, they
pointed out that B. bakarense closely resembles
those species belonging to the section Viridia
in having a short carpogonium-bearing branch
and a club-shaped trichogyne. Therefore,
some taxa such as B. tortuosum and B.
bakarense may be regarded as the intermediate
forms between the sections Contorta and
Viridia. Further collections and studies of
hitherto unencountered new species of
Batrachospermum from the relatively unex-
plored areas such as South-east Asia could
substantiate this point of view.
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on the manuscript. Grateful acknowledgment
is expressed to Associate Professor M.
RATNASABAPATHY of University of Malaya,
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HEEF E: WL —LTHEXRKELE V. Batrachospermum cylindrocellulare
KUMANO & 0° B. tortuosum KUMANO ORKBFHED IR E

Batrachospermum cylindrosellare O3ER %4 2t 5 Buk i < 8% (HE) #h oo {bIBEETH
b0 TDREEDTIITIE % BxTWwit BT B. cayennense i T\ %, ZDEREHD HKLT B.
cylindrocellulare 132 =Y) 7 4 e S THIELT VA& 2 = fin B SehIM L T X 0B, B. tortuosum DERK
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