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Observations on the reproductive organs of B. intortum and B. sinense are presented.
The carpogonium-bearing branch of B. intortum is spiral, arising from the basal cell and
also from the terminal cell of the primary branchlets, and provides many monosporangia
laterally. B. intortum resembles B. pseudocarpum REis in having monosporangia but
differs from the latter in the shape and the size of monosporangia. The trichogyne of B.
sinense is cuneate, later becomes enlarged and subpyriform. B. sinense seems to resemble
more closely taxa of the section Moniliformia rather than taxa of the section Turficola,
because the carpogonium-bearing branch of this species provides many elongated bracts,

addition to the shape of the mature trichogyne.
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Jao (1941) described B. intortum from
Szechwan in China and assigned this species
to the section Contorta characterized in hav-
ing a twisted carpogonium-bearing branch.
Among the taxa of the section Cantorta,
four taxa resemble each other in having
monosporangia. An attention is given to
the taxonomic distinction among these four
taxa. On the other hand, Jao (1941) des-
cribed B. sinense and assigned it to the sec-
tion Tuficola on the basis of the shape of
the trichogyne. The status of this species
is also discussed in the present paper.

Specimens used in the Present Study

Herbarium specimens used in the present
study were collected from China by Dr. Jao
Chin Chih of Institute of Hydrobiology,
Academia Sinica. Specimen of B. intortum
was collected from the submerged roots of
willow in a pond connected with springs

near Lung-chu-sze, Pa-hsien, Szechwan on
January 9th in 1940 : Herbarium Number SC-
1114. Specimen of B. sinense was collected
from rocks in a mountain stream, about
four miles south of Hwang-kuc-shu, Pehpei,
Szechwan on February 25th in 1940: Her-
barium Number SC-1148.

Observations and Discussions

1. Batrachospermum intortum Jao (Figs.
1-16)

The carpogonium-bearing branch of this
species arises from the basal cell and also
from the terminal cell of the primary bran-
chlets. The carpogonium-bearing branch,
which arises from the basal cell of the
primary branchlets, is spirally coiled and
composed of 4-6 disc-shaped cells. The
terminal portion of carpogonium sticks out
(Fig. 2), club-shaped trichogynes are formed
symmetrically (Fig. 3), sometimes asymme-
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trically (Fig. 4). The carpogonium-bearing
branch, which arises from an obovoid cell
of the terminal portion of the primary
branchlets, is less spiral and composed of
4-12 disc-shaped cells. In the early stage in
development (Fig. 5), the terminal portion of
carpogonium sticks out (Fig. 6), becomes an
initial of the trichogyne and gives rise to a
club-shaped trichogyne (Fig. 7-8). Gonimo-
blast filaments are observed to be produced not
only from the basal portion of the carpo-
gonium but also from the hypogynous cell
(Figs. 7, 11-12). The carpogonium-bearing
branch produces short bracts composed of a
few cells, some of which may elongate to
produce spherical monosporangia (Fig. 8, 11-
12). Monosporangia are also formed terminal
on the primary and secondary branchlets
(Figs. 5-6, 14). The mediate filamentous
type (INOH 1947) of germination of monos-
pores is observed in the present specimen
(Figs. 15-16). Antheridia are globose, ter-
minal or lateral on the primary and second-
ary branchlets and 5-7 gm in diameter,
smaller than monosporangia.

Among the taxa belonging to the section
Contorta, four species of Batrachospermum
have been reported to furnish monosporangia
besides carposporangia. B. lusitanicum REIS

1965 and B. woitapense KUMANO 1983 were
reported to furnish the monosporangia termi-
nating the primary and the secondary bran-
chléts. On the other hand, B. intortum JAO
1941 and B. pseudocarpum REIS 1973 are
alike in having the monosporangia terminat-
ing the laterals of the carpogonium-bearing
branch. In the present paper, it is confirmed
that B. intortum JAo differs from B. pseu-
docarpum REIS in the size and the shape of
the monosporangia. The monosporangia are
20-23 pm long and obovoidal in shape for B.
pseudocarpum, while the monosporangia are
11-15 yum long and spherical for B. intortum.

2. Batrachospermum sinense Jao (Figs. 17-
29)

Antheridia of this species are terminal or
lateral on the primary branchlets, globose
and 5-8 ym in diameter (Figs. 17-18). The
carpogonium-bearing branch arises from
the basal cell of the primary branchlet
and consists of 3-9 barrel-shaped cells. In
the early stage of development, the carpog-
onium-bearing branch has few laterals, soon
many elongated bracts are produced and
embrace the gonimoblast. The terminal
portion of a carpogonium sticks out (Fig. 19),
then gives rise to a subpyriform trichogyne

Figs. 1-16. Batrachospermum intortum Jao

1-4. Carpogonium-bearing branches arising from the basal cells of the whorls; 1, 2. Carpogonium-
bearing branches at very early stages; 3. A carpogonium bearing branch with short laterals and a
mature trichogyne; 4. A fertilized carpogonium from which a few gonimoblast filaments are developed ;
5-8, 11-13. Carpogonium-bearing branches arising from the terminal cells of the whorls; 5, 6. Carpo-
gonium-bearing branch in early stage of development and monosporangia formed terminal on the primary
and secondary branchlets; 7. A carpogonium-bearing branch with a mature trichogyne and short
laterals; 9, 10. Antheridia terminal on the primary and secondary branchlets; 8, 11-12. Monosporangia
formed terminal on short laterals of the carpogonium-bearing branches; 12. Gonimoblast filaments
arising from a hypogynous cell; 13. A fertilized carpogonium from which gonimoblast filaments are
formed; 14. Monosporangia terminal on the primary branchlets; 15-16. Germinating monospores. (a:
antheridium, cb: carpogonium-bearing branch, gf: gonimoblast filament, ms: monosporangium, s: sper-

matium, tr: trichogyne)
Figs. 17-29. Batrachospermum sinense Jao

17-18. Antheridia terminal on the primary branchlets; 19. A carpogonium-bearing branch at very
early stage in development; 20-21, 23. Different stages in development of trichogyne; 22. A fertilized
carpogonium with a cuneate trichogyne; 24. A fertilized carpogonium with a roundish trichogyne like

a balloon; 25-27. Development of gonimoblast filaments arising from the fertilized carpogonium; 28-29.
Subcuneate carposporangia terminal on the gonimoblast filaments. (a: antheridium, cb: carpogonium-
bearing branch, cp: carpogonium, cs: carposporangium, gf: gonimoblast filaments, s: spermatium, tr:
trichogyne)
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with an indistinct stalk (Figs. 20-21). The
mature trichogyne becomes inflated like a
balloon (Fig. 23). The trichogyne is cuneate
(Fig. 22), sometimes it is roundish or obovate
(Fig. 24). After fertilization, the connection
between the trichogyne and the basal portion
of the carpogonium is closed (Fig. 25) and
the manner of the development of the goni-
moblast filaments is the same as those ob-
served in the other taxa of Batrachospermum
(Figs. 26-27). The gonimoblast grows out
into radially branched filaments, on which
carposporangia are terminated. Carpo-
sporangia are subcuneate, 10-11 ym wide and
24-27 ym long (Figs. 28-29).

To the section Turficola SIRODOT (1884)
assigned one species, B. vagum, with ten
varieties, most of which are regarded as
nothing but modifications of species by
ISRAELSON (1942). KYLIN (1912) divided B.
vagum into two subspecies, keratophytum
and flagelliforme. ISRAELSON (1942) men-
tioned that the former is alike B. vagum
itself and the latter must be called B. vog-
esiacum T.G. SHULTZ accordance with SKUJA
(1938). Two varieties of B. vagum, peri-
plocum SKUJA 1963 and undulato-pedicellatum
KUMANO et WATANABE 1983, have been
described. Three species belonging to the
section Turficola have been described, viz.,
B. sinense Ja0 1941, B. globosporum ISRAEL-
SON 1942 and B. gulbenkianum REIS 1965.
Among the above-mentioned taxa, B. glopo-
sporum seems better to be assigned to the sec-
tion Contorta rather than to the section
Turficola, because the carpogonium-bearing
branch for B. globosporum strongly curved
and the trichogyne is formed asymmetrically.

The section Turficola is characterized by
the trichogyne which is sessile or indistinctly
stalked, elongate conical with the largest
diameter distal. JAo (1941) observed that
the trichogyne of B. sinense is cuneate in
shape before fertilization, and it becomes
subpyriform after fertilization. JAO (personal
communication) considered that the shape of
trichogyne before fertilization is regarded as
an original and typical character and seems
to be more important to the taxonomic judge-

ment, thus JAo (1941) assigned this species
to the section Turficola. In the present
study, it is observed that the young tricho-
gyne of B. sinense is cuneate, however, the
mature trichogyne becomes roundish or ob-
ovate, sometimes inflated like a balloon
before fertilization. The carpogonium-bear-
ing branch of this species is composed of
barrel-shaped cells and provides many elon-
gated bracts. These characters are also
observed in the taxa of the section Monzli-
formia, so that, B. sinense resembles more
closely those of the section Moniliformia
rather than those of the section Turficola.
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R %: hENIIEEATEYIEBOD 21, Batrachospermum intortum JAO &
B. sinense JAO (I + I3y AL H) [CDOWT

SREIE (1941) DRI L7-FEE 2 MoNIEALEMcBEL, £HBEC W TETOMRYERRL, &
HEDHINI FEE LI,

1. Batrachospermum intortum Jao (thE4, FOREEE) AFOBREBLOTAHIL 24 LRICE R, &
ARG & EMO MO S 2 bRIT B, FLSBROBRTENTRIhG, BRFEOXEILBEL
X o T B. pseudocarpum REis LRXKJT5Z EMNTES,

2. Batrachospermum sinense Jao (FpEL, HIEREHE) AEOEVWZHEIL SVUTHEAHHTH L
Wk LB e, $ERBL O b RIERVEH oM, LY, RVWAESERY BT L 5 b
VWb, ThODOHBETAFENE=Y 7 3 4V 3 THIIRIFEWZ EXFR LTS, (657 WEHERKSERET 1-1 WF
KEFBZIAE )





