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CALYMPERACEAE
KEY TO THE GENERA

1. Costa occupying almost the entire leaf width; in cross-section chlorocysts
differentiated in 3 layers ............... ... ..... .............. ... ........ ...... ........ ...... 2. Exodictyon
1. Costa occupying less than half the leaf width; in cross-section chlorocysts not
differentiated ...................... .. ................ ................................................... .. ... .......... . 2
2. Lamina, excepting the border, almost homogeneous, composed of large,
hyaline cells throughout ............................. ........ ........ .............. 1. Leucophanes
2. Lamina not homogeneous, composed of chlorophyllose cells in the upper
part and a group of cancellinae in the lower part of the leaf .............. ..... ....... . 3
3. Leaves often straight, occasionally incurved when dry. Peristome present.
Calyptra cucullate ......... .... ..... .... .. ...................................... ......... ... 3. Syrrhopodon
3. Leaves often crisped when dry. Peristome absent. Calyptra campanulate ......... .
......... ............. ... ........................... ...... ............................ .. ....... ....... ... .. 4. Ca/ymperes

1. Leucophanes Brid.
Leucophanes octoblepharioides Brid. (Fig. 99, A)
Bryol. Univ. 1: 763 (1827).
Plants to 20 mm long, pale-green, scattered. Stems without central strand.
Leaves erect-spreading, scarcely altered when dry, linear-lanceolate, 5-7 x 0.5-0.6
mm, concave below; finely serrulate at apex; costa in cross-section composed of a
single central layer of chlorocysts, and dorsal and ventral layers of large leucocysts;
central and marginal stereids narrow, extending throughout the leaf, central stereids
lying on the dorsal side and exposed on the dorsal surface towards the leaf base;
lamina composed of a single layer of large hyaline cells, restricted to basal angles
of leaf. Cells of costa rectangular or oblong-hexagonal, thin-walled, 30-50 x 15-17
µm in center, becoming smaller towards leaf margins and larger towards leaf base.
Distribution: Japan (Ryukyu).
Islands.

Widely distributed in tropical regions of Asia and the Pacific

The sporophytes are very rare and have not been found in Japan. According
the detailed illustration by Fleischer, the peristome teeth resemble those
Syrrhopodon. A cluster of club shaped gemmae often develops on both sides
the leaf tips, and in this feature the present species seems to belong
Calymperaceae.

2. Exodictyon Card.
Exodictyon blumei (Hampe) Fleisch. (Fig. 99, B)
Musci Arch. lndici: 58 (1899).
Syrrhopodon blumei Hampe, Bot. Zeit. 5: 92 1 (1847) .
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Plants small, to 1o mm long, albescent, scattered . Stems in cross-section
rounded, without central strand, cells homogeneous. Leaves erect-spreading,
scarcely altered when dry, linear-lanceolate, to 3.5 mm long, costa stout, terete
above, densely mammillose or spinose-papillose (distinctly so near apex), in crosssection with ventral, median and dorsal chlorocyst layers of small cells (though
often lacking in the lower part); intermediate layer composed of hexagonal,
subquadrate or irregular, thin-walled cells. Cancellinae occupying half the length of
the lower leaves and one third the length of the upper leaves, but extending
upwards along the costa as a single row of leucocysts to near the leaf apex;
distinctly bordered by 2---3 rows of small rigid stereids throughout.
Distribution: Japan (Ryukyu), Taiwan, Phi lippines, Indonesia, Oceania.

In Japan only small number of collections of this species have been made from
lsl. lriomote and lshigaki, both in Yaeyama Islands, where it grows on tree trunks.
This species is similar to certain species of the genus Syrrhopodon in the
structure of leaves, the well-developed cancellinae group, the marginal stereids and
the 3 chlorocyst layers in cross-section. The long-exserted costa with lamina
strongly reduced above, however, is a remarkable feature. According to the
description by Fleischer {1902) the peristome teeth of this species are similar to
those in species of Leucophanes and Syrrhopodon.

3. Syrrhopodon Schwaegr.
Stems simple or sparingly branched, erect, without central strand . Leaves
linear to lanceolate; margins erect to incurved, serrate except at the base, often
distinctly bordered with short or long, often linear, thick-walled cells almost
throughout; costa stout, extending to leaf apex, often convex and with teeth above
on both sides, often with clusters of many spindle-shaped gemmae at tips, in crosssection with dorsal and ventral stereids. Lamina! cells small, quadrate to rounded,
smooth, mammillose, or papillose. Area of cancellinae in sheathing part of the
lamina well defined in each side of costa, the cells large, hyaline, quadrate,
hexagonal, or rectangular, thin-walled.
Inner perichaetial leaves slightly
differentiated. Capsules erect on a long, smooth seta, oblong to cylindrical.
Annulus absent. Operculum long rostrate. Peristome teeth 16, deeply inserted
below the rim, separated from each other, short and obtuse. Calyptra long,
cucullate, not hairy.
KEY TO THE SPECIES

1. Leaves bordered with several rows of short, non-hyaline cells .... 1. S. japonicus
1. Leaves bordered with one to several rows of linear, hyaline cells ....................... 2
2. Leaf margins almost entire except at the apex ................................................ 3
2. Leaf margins distinctly dentate ......................................................................... 4
3. Costa smooth: lamina! cells coarsely mammillose on both surfaces .................... .
........................... ................. .. .. .. .. .......... ..... ............... ..... ..... ... ... 2. S. yakushimensis
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Figure 99.

A. Leucophanes octoblepharioides Brid. a. Leaves, x15. b. Cross-sections of leaf (bl, b2,
upper, b3, median, b4, lower parts), x135. c. Leaf apex with gemmae, x63. d. Median lamina!
cells, x250. [Saito 14231]
B. Exodictyon blumei (Hampe) Fleisch. e. Cross-section of stem, x180. f Leaves, x20. g.
Cross-sections of leaf (gl, g2, upper, g3, median, g4, lower parts), x250. h. Cells at leaf apex and
leaf shoulder (dorsal view), x135. [Noguchi 13077 from Taiwan]
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3. Costa with spinous teeth on both sides above: laminal cells with spinous teeth
on ventral surface and stellate papillae on dorsal surface ............. 4. S. tosaensis
4. Leaves with short teeth on the whole margins; costa with large teeth .. ........... .
.. .. .......... .. .. .. .. ... .. ... ..... .. .. .. .... ... ... .... ....... .. .. .. ...... .... ......... .... ... .. ......... 3. S. -kiiensis
4. Leaves with spinous teeth at the shoulder; costa smooth, or scabrous at apex
..... .. ...................... ................... ...... .... .. .. ...... ...... ....... ...... ..... ........... 5. S. larminatii
1. Syrrhopodon japonicus (Besch.) Broth. (Fig. 100)

In Engler & Prantle, Nat. Pfl. ed . 2, 10: 233 (1924).
Calymperes japonicum Besch ., J. de Bot. 12: 296 (1898). - C. japonicum var. rufescens Broth. ,
Hedwigia 38: 211 (1899). -Syrrhopodon konoi Card., Bull. Soc. Bot. Geneve ser. 2, 1: 121 (1909).

Plants rather robust, in deep-green to brownish-green tufts. Stems to 40 mm
long, usually simple arcuate-ascending. Leaves to 8 mm long, incurved and
flexuose when dry, erect-spreading when moist, linear, sheathing part of lamina
short and indistinct; leaves semicanaliculate above, obtuse; margins with remote,
paired teeth, entire at the base, the border distinct, in cross-section of 3-5 layers of
thick-walled cells; costa distinctly toothed on both surfaces in upper half, the teeth
larger above. Median lamina! cells quadrate to hexagonal, mammillose in the upper
corner of ventral surface, 4.5-6.0 µ,m, walls ± thick; basal cells comprising
cancellinae, 40-55 x 20- 22 µ,m . Inner perichaetial leaves oblong, abruptly tapering
to a subulate acumen, cancellinae occupying most of the sheathing part of the
lamina. Seta 7-12 mm, straight. Capsules 1.5-2.3 x 0.50-0.65 mm, oblong cylindric, contracted below the mouth and rugose when dry, the rim thick.
Operculum with long, erect beak, ea. 1.5 mm long. Peristome teeth ea. 0.05 mm
long, obtuse, pellucid, smooth. Spores 13-16 µ.m. Calyptra ea. 4 mm long.
Exsiccati: Musci Japonici 2: 56 (1948); 11 : 541 (1956) ; 15: 743 (1959) ; 23: 1145 (1968); 30: 1493
(1978) .
Distributi on: Japan (Honshu, Shikoku, Kyushu) , Taiwan , Philippines, Vietnam , Malaya, Sumatra,
Borneo.

This species occurs frequently on the trunks of Cryptomeria trees.
sporophytes are rarely found .

The

2. Syrrhopodon yakushimensis Tak. & lwats. (Fig . 101, A)

J. Hattori Bot. Lab. 17: 60, f. 2 (1956).
Plants brownish-green, blackish below, in dense tufts. Stems to 30 mm long,
arcuate-ascending. Clustered , clavate gemmae present at leaf apex. Leaves
crisped when dry, erect-spreading when moist, 3.5-4.5 mm long, abruptly tapering
to a canaliculate apex from an oblong or obovate-oblong sheathing base, the
sheathing base 1/4-1/3 the leaf length, widest at the shoulder; margins entire,
involute above, and bordered by 1- 2 rows of linear, thick-walled cells throughout
laminal part, by 2 cell rows at middle, and by ea. 10 cell rows at base; costa
brownish, smooth. Median laminal cells 4.5- 7.0 µ.m , rounded to subquadrate,
thick-walled, with a large papilla over each cell-lumen on both sides (papillae larger
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Figure 100.
Syrrhopodon japonicus (Besch.) Broth. a. Dry plant, x1. b. Cross-section of stem, x270. c.
Leaves, x12. d. Cross-sections of leaf (dl, upper, d2, median, d3, lower parts) , x216. e. Leaf
apex (dorsal view), x162. f Median laminal cells, x300. g. Cells at leaf shoulder, x216. h. Inner
perichaetial leaf, x12. i. Capsule, x12. j. Peristome teeth, x216. [Noguchi 1844)
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towards leaf apex); cells of cancellinae rectangular to quadrate, bulging, 45-65 x
20---30 µm.
Distribution: Endemic to Japan (Kyushu).

3. Syrrhopodon kiiensis lwats. (Fig. 101, 8)

J. Hattori Bot. Lab. 21 : 242, f. 3 (1959} .
Plants brownish-green. Stems ea. 20 mm long. Gemmae not seen. Leaves
incurved when dry, erect-spreading when moist, to 3.2 mm long, the sheathing part
of the lamina 1/6-1 /5 the leaf length, keeled above; margins incurved, toothed from
the apex to near base, teeth larger on shoulder, bordered by 1 row above, by 2
rows at middle, and by 3-4 rows at base of linear, smooth, thick-walled cells; costa
brownish, the ventral side spinose-dentate at the apex, elsewhere densely stellatepapillose, the dorsal surface scabrous to near the base. Median lamina! cells
quad rate to hexagonal, 4-6 µm, densely papillose; cells of cancellinae rectangular,
30-50 x 16-20 µm, smaller towards the leaf margins.
Distribution: Endemic to Japan (Honshu, Kyushu).

Compared with S. texanus, lwatsuki(1959} characterizes this species by its
narrower and strongly involute leaves, inconspicuous papillae on the costa at back,
minutely papillose laminal cells, and the weakly denticulate margins at the shoulder
of the leaves.
4. Syrrhopodon tosaensis Card . (Fig. 102, A)
Bull. Herb. Boiss. ser. 2, 7: 716 (1907}.
Plants small, glaucous green. Stems ea. 10 mm long, usually simple. Leaves
appressed and scarcely incurved or flexuose when dry, erect-spreading when
moist, linear-lanceolate, 2-4 x 0.25-0.40 mm; margins entire except at the tip where
several spinose teeth occur, bordered with several rows of linear, hyaline, strongly
thick-walled cells; costa yellowish, with several spinous teeth at apex, elsewhere
entire. Median lamina! cells obscure, quad rate to hexagonal, 10-15 µm, thinwalled , with a spine-like papilla over each lumen on the ventral surface, the papillae
on the dorsal surface often stellate; cells of cancellinae 40-60 x 25---30 µm. Leaves
with clustered , club-shaped gemmae at the tips. Inner perichaetial leaves to 1 mm
long, the cancellinae occupying the greater part of lamina at base. Seta 7-8 mm
long. Capsules oblong-cylindric, 1.0-1.2 x 0.35-0.40 mm , brown. Peristome teeth
ea. 0.05 mm long, pellucid, obtuse. Spores 10-13 µm.
Exsiccati: Musci Japonici 11: 542 (1956); 17: 848 (1962); 19: 943 (1964); 21: 1044 (1966); 27:
1347 (1976).
Distribution: Japan (Honshu, Shikoku, Kyushu, Ryukyu), Taiwan.

The glaucous green .color is a characteristic feature of this species.
5. Syrrhopodon larminatii Par. & Broth. (Fig. 102, B)
Rev. Bryol. 28: 125 (1901) .
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Figure 101.

A. Syrrhopodon yakushimensis Tak. & lwats. a. Leaves, x20. b. Leaf apex, x 180. c.
Gemmae at leaf apex, x 135. d. Median laminal cells, x250. e. Cells at leaf shoulder, x250.
(Holotype of S. yakushimensis Tak. & lwats .]

B. S. kiiensis lwats. f Leaves, x15. g. Leaf apex (dorsal view) , x180. h. Median laminal
cells, x250. i. Cells at leaf shoulder, x250. [Holotype of S. kiiensis lwats.]
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S. tsushimae Card. , Bull. Herb. Boiss. ser. 2, 7: 716 (1907) . Tokyo 47: 333 (1933).

Trichostomum doii Sak. , Bot. Mag .

Plants small, dirty green, in dense tufts. Stems to 1o mm long, usually simple.
Leaves to 2 mm long, incurved when dry, erect-spreading when moist, narrowly
lingulate, apex apiculate; margins involute, spinose-dentate at the shoulder,
otherwise entire, bordered with 2 rows of linear, thin-walled cells; costa smooth or
with a few papillae at apex. Median laminal cells subquadrate to hexagonal, 6.5-8.5
µm, with a high papilla over each lumen, thin-walled; cancellinae extending
1/4-1/3 the leaf length, cells of cancellinae 35-65 x 20-30 µm, narrower towards
the leaf margins. Inner perichaetial leaves similar to stem leaves but with a longer
sheathing base. Seta 2.0-2.5 mm long. Capsules oblong, 0.5-0.8 x 0.25-0.40 mm.
Operculum with long, oblique beak. Peristome teeth ea. 65 µm long, obtuse,
papillose. Spores 12-15 µm. Calyptra to 1.3 mm long.
Exsiccati : Musci japonici 7: 347 (1953), as S. tsushimae; 19: 944 (1964), as S. tsushimae; 21: 1045
(1966) , as S. tsushimae; 25: 1249 (1973); 26: 1296 (1976); 27: 1346 (1976) ; 34: 1963 (1983).
Distribution: Japan (Honshu, Shikoku, Kyushu , Ryukyu), Taiwan , Philippines, Vietnam , India.

This species is not rare in southern Japan. It grows on or around the base of
various kinds of trees, but is most abundant on Cryptomeria trunks.

4. Calymperes Sw.
Calymperes johannis-winkleri var. hasegawae (Tak. & lwats.) lwats.
(Fig. 103)
J. Jap. Bot. 43 : 476, f. 2, 3 (1968) .
Syrrhopodon hasegawae Tak. & lwats., J. Hattori Bot. Lab. 21 : 240, f . 2 (1959) .

Plants dark-green. Stems to 40 mm long, curved at the tips, without central
strands. Leaves to 4 mm long, incurved when dry, erect-spreading when moist,
narrowly lanceolate, keeled , with clustered , club-shaped gemmae at tip; margins
erect, remotely crenate from apex to shoulder; border thick, the cells yellowish,
rectangular, almost equal to the median laminal cells in size; costa yellowish-brown,
almost smooth except for the tip. Median laminal cells 4-6 µm, rounded to
transversely rectangular, lacking mammillae, thick-walled ; cells of cancellinae
rectangular or hexagonal, 40-60 x 20-25 µm , narrower towards leaf margins.
Exsiccati: Musci Japonici 27: 1307 (1967) .
Distribution: Japan (Shikoku , Kyushu , Ryukyu) , Taiwan , Philippines.

In external appearance this species is similar to S. japonicus but it has broader
leaves, smaller laminal cells and a smaller group of cancellinae.
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Figure 102.

A. Syrrhopodon tosaensis Card. a. Plant, x10. b. Leaves, x18. c. Leaf apex (dorsal view),
x200. d. Leaf apex with gemmae, x165. e. Median lamina! cells, x385. f Cells at leaf shoulder,
x200. g. Inner perichaetial leaf, x27. h. Capsule, x20. i. Peristome teeth, x240. [Noguchi
37139]
B. S. larminatii Par. & Broth. j. Leaves, x30. k. Median lamina! cells, x330. I. Cells at leaf
shoulder, x170. m. Capsule, x30. n . Peristome teeth, x320. [Noguchi 26639]
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Figure 103.
Ca/ymperes johannis-wink/eri var. hasegawae (Tak. & lwats.) lwats . a. Leaves, x 18. b. Leaf
apex with gemmae , x57. c. Gemma, x215. d. Median lamina! cells, x300. e. Cells at leaf
shoulder, x300. (Holotype of Syrrhopodon hasegawae Tak . & lwats.)
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Encalypta Schreb. ex Hedw.
Stems simple or sparingly branched, radiculose below, central strand indistinct.
Leaves lingulate, spathulate, elliptic or oblong-obovate, acute, acuminate or obtuse,
often apiculate, often folded and contorted when dry; margins entire or papillosecrenulate; costa stout, extending to leaf apex or excurrent, with incrassate dorsal
stereids. Median laminal cells small, hexagonal to rectangular, bulging, thin-walled
with several papillae over each lumen; lower cells much larger, elongaterectangular, smooth, hyaline, thin-walled, the basal margins indistinctly bordered by
several rows of linear cells; alar cells not differentiated. Autoicous, occasionally
dioicous. Capsules erect, cylindric on an elongate seta; stomata present. Annulus
present. Operculum long-rostrate. Peristome single, double or absent, when
present the teeth 16 or 16 groups, lanceolate, short, inserted below the rim of
capsule. Spores large, variable in surface ornamentation. Calyptra large,
campanulate-cylindric, lobed, erase or lacerate at base, with a long, straight beak,
covering the whole capsule, usually smooth, not plicate. Perigonia axillary, with a
short stalk; inner leaves broadly ovate, acute.
K EY TO THE SPECIES

1. Leaf apex rounded-obtuse, without apiculus; costa ending below the leaf apex,

with several, large teeth at back above. With filiform gemmae. Dioicous ........... .
. .. ......... ... ... ................... ............. .. ....... ....... ... ............. .... ......... ...... 4. E. streptocarpa
1. Leaf apex acute; costa percurrent in apiculus or excurrent, smooth at back.
Without gemmae. Autoicous ... .... .. ... ......... ........ ..... ...................... .. .......... ....... ..... 2
2. Leaves acute, with long apiculus. Calyptra extending far below the base of
capsule. Peristome absent .... ..... ... ..... .. ....... ..... ...... ..... ....... ..... ....... . 1. E. alpina
2. Leaves broadly acute, and with short apiculus. Calyptra extending to near
the base of capsule. Peristome usually present ....... .. .. .. .. ..... ...... ... ...... .. ... ... ... 3
3. Leaf base plicate, indistinctly bordered. Calyptra fringed with folded lobes at
base. Spores finely papillose, ± reticulate .... ...... ...... .. ..... .. ..... ... .......... 2. E. cilia ta
3. Leaf base not plicate, distinctly bordered . Calyptra truncate and slightly torn at
base. Spores coarsely warty-papillose ............... 3. E. vulgaris var. rhabdocarpa
1. Encalypta alpina Sm. (Fig. 104, B)

Engl. Bot. 20: 1419 (1805) .
Leaves often somewhat spirally contorted when dry; lower leaves ea. 1.7 x 0.8
mm, upper leaves ea. 2.8 x 1.0 mm, oblong to elliptic, acute to acuminate; margins
somewhat involute above; costa brownish to brownish-red, percurrent or shortly
excurrent, papillose on the adaxial surface. Median laminal cells hexagonal to
transversely hexagonal, 9-13 µm, obscure, multipapillose by C-shaped papilla,
towards leaf base larger and thicker-walled; basal cells elongate-rectangular,
smooth, hyaline, thin-walled, 40-50 x 15- 20 µm; marginal cells of leaf base in 6-8
rows, linear or sublinear. Autoicous. Inner perichaetial leaves similar to upper stem
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leaves but with longer awns and broad sheathing laminae. Seta 5-8 mm long,
reddish-brown .
Capsules oblong-cylindric, with small apophysis, 1.8-2.0 x
0. 75-0.80 mm, not twisted when dry. Operculum 1.5-1.8 mm long. Peristome
absent. Spores 25-40 µ,m , mammillose. Calyptra 5-6 mm long, extending to far
below the base of capsule, slightly lobed at base, yellowish. (Description based on
Rabenhorst's Bryotheca Europea no. 69).
Distribution: Japan (Honshu), China, Soviet Far East, Europe, N .America.

In Japan this species is very rare and the sporophytes are unknown. It is
characteristic in having a very long calyptra with a truncate base.
2. Encatypta ciliata Hedw. (Fig. 104, A)
Spee. Muse. : 61 (1801).
Plants in dense tufts, dull- or yellowish-green above, blackish below. Stems
usually 20-30 mm long, forked above, densely leaved. Leaves strongly contorted
when dry, erect-spreading when moist, oblong, widest at middle, broadly acute,
subclasping, to 8 x 2 mm; margins recurved below, erect above, papillosecrenulate; costa ea. 0.18 mm broad at base, ending in a short, smooth apiculus,
yellowish, smooth at back, papillose on the ventral surface. Median lamina! cells
hexagonal, 13-16 µm , obscure, bulging and usually multipapillose, with simple or
lunate papillae, walls thin, towards leaf margins smaller; basal cells elongaterectangular, brownish, 40-65 x 15-25 µm, narrower towards leaf margins.
Autoicous. Inner perichaetial leaves few, ea. 3 mm long, costate. Seta 10- 14 mm
long, yellowish-brown. Capsules cylindric, yellowish, 3.0-4.5 x 0.7-0.8 mm,
scarcely sulcate and scarcely twisted when dry. Annulus indistinct. Operculum
0.9-1 .0 mm long. Peristome single, ea. 0.2 mm long, brown, irregularly papillosestriate. Spores 28-35 µm, smooth, ± reticulate. Calyptra 5-7 mm long, extending
to near the base of capsule, straw-colored, smooth, fringed with folded lobes.
Perigonia axillary, ea. 1.5 mm long, with few leaves and a short stalk; antheridia
several ; paraphyses not seen .
Exsiccati: Musci Japonici 5: 214 (1951) ; 31: 1517 (1980) .
Distribution : Japan (Hokkaido , Honshu), Asia , Africa, Europe, N. and S .America, Greenland .

This species grows on soil or in crevice of exposed rocks, and is not rare in the
alpine region of Japan.
It may be noteworthy that the peristome teeth of this species are similar to
those in the genus Syrrhopodon.
3. Encalypta vulgaris var. rhabdocarpa (Schwaegr.) Lawton (Fig. 105, A)
Moss FI. Pacific Northwest: 118 (1971 ).
E. rhabdocarpa Schwaegr., Spee. Muse. Suppl. 1(1) : 56, t. 16 (1811).

Leaves appressed when dry; lower leaves, ea. 1 mm long, upper leaves to 2.5
mm long, oblong, acute, concave; costa excurrent in a long, smooth, stout arista,
yellowish to reddish-brown, smooth at back, papillose on the adaxial surface.
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Figure 104.

A. Encalypta ciliata Hedw. a. Dry plant, x1. b. Leaves, x8. c. Cells at leaf apex , x180. d.
Median laminal cells, x250. e. Inner perichaetial leaf, x8. f Capsule covered with calyptra, x8.
g. Peristome teeth, x138. h. Spores, x385. i. Perigonium with stem leaf, x15. [Noguchi 27758]

B. E. alpina Sm. j. Dry plant, x 1. k. Dry plant, x8. /. Leaves, x15. m. Median laminal cells,
x385. n. Median laminal cells, x180. o. Cells at leaf base, x180. p. Inner perichaetial leaf, x15.
q. Capsule, x10. r. Spores, x250. [NICH 206243]
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Figure 105.

A. Encalypta vulgaris var. rhabdocarpa (Schwaegr.) Law1on . a. Dry plant, x10. b. Leaves,
x20. c. Med ian laminal cells, x385. d. Median lamina! cells, x180. e. Cells at leaf base, x 180. f
Inner perichaetial leaf, x20. g. Capsule, x10. h. Dry capsule, x10. i. Peristome teeth , x 135. j.
Spores, x250. k. Perigonium , x20. [Noguchi 79540; Saito 13001]
B. E. streptocarpa Hedw. l. Cross-section of stem, x250. m. Leaves, x10. n. Cross-sections
of leaf (111, upper, n2, median parts), x250. o. Cells at leaf apex (dorsal view), x180. p. Median
lamina! cells, x385. q. Cells at leaf base , x180. r. Dry capsules, x10. [Noguchi 41145]
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Median lamina! cells hexagonal, 12-15 µ,m, ± inflated, obscure, multipapillose with
stellate papillae, cells narrower towards leaf margins; basal cells elongatehexagonal to rectangular, with thin walls, inflated; basal margins bordered by 4---6
rows of linear, thin-walled cells. Autoicous. Inner perichaetial leaves similar to
upper stem leaves but broader, with longer, often flexuose awns. Seta 5-8 mm
long, reddish-brown. Capsules cylindric, with indistinct apophysis, 2.2-2.6 x
0.35-D.45 mm, sulcate and not twisted when dry. Annulus small. Operculum
1.2-1.5 mm long. Peristome teeth lanceolate, obtuse, ea. 0.25 mm long, reddishbrown, densely papillose. Spores 40-50 µ,m, yellowish, reticulate. Calyptra 4.0-4.5
mm, enclosing the entire capsule, yellowish. (Description of sporophytes based on
a Norvegian specimen).
Distribution: Japan (Honshu). Widely distributed in circumpolar regions.

This species was reported in a sterile condition by Saito (1972) from the summit
of Mt. Kitadake, central Japan; no further collections have been made in Japan.
4. Encalypta streptocarpa Hedw. (Fig. 105, B)

Spee. Muse.: 62, t. 10 (1801).
Merceya serratineNis Tak. , J. Jap. Bot. 26: 173, f. 9 (1951).

Plants yellowish-green, not glossy above, brown below. Stems ea. 30 mm
long, sparingly branched. Leaves strongly incurved or contorted when dry, erectspreading when moist, to 5 x 1 mm, spathulate or oblong-elliptic, rounded-obtuse,
concave, often ± cucullate above; margins erect except at middle where it is
recurved, upper margins papillose-crenulate, basal margins serrulate; costa
ceasing a little below leaf apex, ea. 0.18 mm thick at base, brown below, yellowish
above, with several long teeth at back above. Median laminal cells hexagonal,
10-13 µ,m , bulging, with stellate papillae on both surfaces, obscure, thin-walled;
upper cells of sheathing base rectangular, 20-30 x 12-20 µ,m; basal margins weakly
bordered by 6-7 rows of linear, thin-walled cells. Dioicous.
Distribution: Japan (Honshu), Europe , N .America.

This species is rare in Japan, occurring on moist calcareous rocks in central
Honshu.

POTTIACEAE
KEY TO THE GENERA

1. Capsules cleistocarpous (operculum not differentiated) .... .......... .... .. 1. Astomum
1. Capsules stegocarpous (operculum differentiated) ............ ...... ...... .. ........... ........ 2
2. Stems with hyalodermis (excl. Timmiella) . Leaves with lax, hyaline areolation
at the base, dense and opaque areolation above ....... .... ................... ....... .... ... 3
2. Stems without hyalodermis (excl. Barbu/a hiroshii) .... .......................... ....... .... 8
3. Upper lamina bistratose, the cells of the ventral layer inflated outwards; costa
wide ... ....... ........................................ ............ ... .... .... ...... ................ .. ..... 7. Timmiella
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3. Upper lamina unistratose, convex on both dorsal and ventral surfaces, minutely
papillose; costa narrow ........ ... .. .... .. ............ ....... .. .. ... ... .............. ...... ........... ........ .. 4
4. Smooth, hyaline basal areolation of leaves extending upwards at a short
distance along the leaf margins. Peristome teeth long, twisted ... ..... 6. Torte/la
4. Smooth, hyaline basal areolation of leaves scarcely extending upwards along
the leaf margins. Peristome teeth short, erect, usually obtuse at the apex ... 5
5. Peristome without basal membrane, the teeth mostly not split ..... .. ... ..... ............. 6
5. Peristome teeth with a basal membrane, the teeth bifid or not .. ............ ... ... ..... ... . 7
6. Leaves with a sheathing base, upper margins involute ...... ........ ...... 2. Weissia
6. Leaves without sheathing base, margins plane ....... ... .. ... .... .... .... . 4. Oxystegus
7. Stems with a central strand. Peristome teeth often bifid ........... 3. Trichostomum
7. Stems without central strand. Peristome teeth not bifid ............................... ........ .
.......... ..... .. ......... .. ................ ....... .... ...... . ...... .... .. .. ................ 5. Pseudosymblepharis
8. Leaf margins coarsely dentate or entire .. .. ...................... ................ .. ..... .... .. ... . 9
8. Leaf margins entire or minutely toothed (excl. Barbu/a hiroshii) ......... ......... 10
9. Stems with a central strand . Leaf margins often revolute, often bordered with
several rows of pellucid , scarcely papillose cells. Peristome teeth papillose ...... .
............. .... .......... ............................. ... ................. ................. 14. Bryoerythrophyllum
9. Stems without central strand . Leaf margins slightly recurved , scarcely bordered .
Peristome teeth almost smooth ............... ... ... ..... ....... ... ....... ... ... 12. Leptodontium
10. In cross-section of costa, the stereids located on the dorsal side only ...... 11
10. In cross-section of costa, the stereids located both on dorsal and ventral
sides (excl. Anoectangium) .... ... ... ..... ... ... ..... ....... .... ... .......... .............. .......... 15
11 . Laminal cells inflated but without papillae ............ ..... .. ..... .. ... ... ........ ........ ... ....... 12
11. Laminal cells with dense C-shaped or circular papillae ............................ .. ... .. .. 14
12. Peristome present ...... .. .. ... ........... ....... ..... ... .. ..................... .. .. ... 20. Weisiopsis
12. Peristome absent .................... .................... ................................................... 13
13. Costa excurrent. Laminal cells lax, with thin walls ...................... .... .. .. ... 17. Pottia
13. Costa ending below the leaf apex. Laminal cells dense, with rather thick walls ..
........... .. .... .... ... ... ....... .. .. ........ .............. ........................................... 21. Scopelophila
14. Peristome without basal membrane, the teeth erect, split to the base ......... ...
.................................................. ........................................ ........ 18. Desmatodon
14. Peristome with a distinct basal membrane or cylinder, the teeth long, spirally
twisted ....... ... ...... ...... .. ...... .. ............................ ........ ........................... 19. Tortu/a
15. Laminal cells inflated but usually without papillae. Capsule cylindric ............ ...... .
......... ........ ........................................................... .................................. 13. Hyophila
15. Laminal cells inflated and papillose. Capsules ovoid to oblong ....... ..... .. .... .. ... 16
16. Upper laminal cells densely papillose, obscure ... .. ..... .... .. .. .. ....................... 17
16. Upper laminal cells with rather sparse papillae, pellucid ..... ................. ... ... . 18
17. Leaves linear to sublinear, without sheathing base, broadly acute or obtuse ...... .
............ ..... ........ ......... .. .... ... .. .. .. ...... ............ ......... .................... ..... 10. Anoectangium
17. Leaves with a sheathing base, acuminate ... .. .......... ... ..................... 11. Molendoa
18. Peristome absent ............ .............. ........ .. ...................... .... .... 9. Gymnostomum
18. Peristome present .................. .................... ............................................ ....... 19
19. Leaves long-acuminate, gradually tapering from sheathing base, margins often
dentate at upper part of sheathing base .. ... ... .. ..... .. ........ ... .. .... .. ...... 8. Eucladium
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± abruptly narrowed above the
sheathing base, the base entire ............ ........ ........ .. ........ .. .... .. .. .. ...... .......... ...... .. 20
20. Peristome teeth long, twisted ...... .... .. .... .................. .. .... .. .............. . 15. Barbu/a
20. Peristome teeth rather short, erect .... .. .. ...... .. .. .. .. .. .. .. ............ .. 16. Didymodon

19. Leaves ovate- to oblong-lanceolate, often

1. Astomum Hampe
Gametophore very similar to that of Weissia.
Capsules cleistocarpous,
immersed or emergent. Perigonia terminal on short branches originating below
perichaetia; inner leaves lanceolate, acute; antheridia and paraphyses many.
KEY TO THE SPECIES

1. Capsules spherical, immersed; beak short and erect .. .......... .... ...... 1. A crispum
1. Capsules ovoid to ovoid-oblong, exserted; beak long, oblique .. .. . 2. A exsertum
1. Astomum crispum (Hedw.) Hampe (Fig. 106, A)

Flora 20: 285 (1837) .
Phaseum erispum Hedw., Spee. Muse.: 21 (1801).

Plants in compact tufts, to 5 mm long, dark-green. Lower leaves small; upper
leaves to 3 mm long, crisped when dry, erect-spreading but with the apex incurved
when moist, lanceolate, gradually tapering to an elongate, narrow, canaliculate
acumen; margins involute above, papillose-crenulate; costa stout, excurrent in a
short, pellucid, apiculus, smooth at back, papillose on the ventral surface. Median
laminal cells quad rate, 8-1 0 µm, obscure, multipapillose on both surfaces, thinwalled; lower cells hyaline and smooth, 25-35 x 9--12 µm, thin-walled. Inner
perichaetial leaves longer than the upper stem leaves, to 3.5 mm long, convolute,
gradually tapering to an incurved, canaliculate, narrow acumen. Seta short and
capsules immersed in leaves. Capsules brown, spherical, 0.45-0.50 mm long,
cleistocarpous, leptodermous; beak 0.20-0.25 mm long, almost erect, somewhat
paler. Spores 16-22 µm , verrucose. Calyptra ea. 0.6 mm long, short-rostellate.
Exsiecati: Musei Japonici 3: 109 (1949); 10: 452 (1956); 26: 1252 (1976); 31: 1505 (1980).
Distribution : Japan (Honshu , Shikoku, Kyushu, Ryukyu), Korea, Taiwan, China, N .America,
Africa.

The gametophytes of this species are so similar to those of Weissia
controversa that it is difficult to distinguish non fruiting plants.
2. Astomum exsertum Broth. (Fig. 106, B)

Hedwigia 38: 212 (1899).
Plants yellowish-green, slightly glossy. Upper stem leaves to 4 mm long,
strongly circinate-crisped when dry, erect-spreading but with the apex incurved
when moist, gradually tapering to a long, slender, canaliculate acumen from a
narrowly-oblong, convolute base; margins involute; costa excurrent in a short,
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pellucid apiculus, smooth on back, papillose on the ventral surface. Median laminal
cells quadrate to hexagonal, 7.0-8.5 µm, multipapillose, thick-walled; basal cells
elongate-hexagonal to rectangular, 30-40 x 12-16 µm, very thin-walled, smooth
and hyaline. Inner perichaetial leaves similar to the upper leaves but the sheathing
base somewhat larger. Seta usually 1.0-1.3 mm, occasionally only 0.5 mm long,
flexuose when dry, pale-yellow to yellowish-brown.
Capsules emergent to
exserted, erect, ovoid to ovoid-elliptic, 0.7--0.8 x 0.5--0.6 mm, pale-brown to orange;
beak oblique, 0.25--0.40 mm long, pale color, persistent but easily detached.
Spores 14-20 µm, verrucose. Calyptra 0.9-1.2 mm long.
Distribution: Japan (Honshu, Shikoku, Kyushu, Ryukyu), China, India.

Khanna (1960) mentions that A. exsertum on the whole shows characters
intermediate between A. crispum and Weissia viridula ( =W. controversa) and
considers A. exsertum probably a natural hybrid between them. As Khanna writes,
the Japanese population seems to be uniform. As far as I have examined them the
spores of the Japanese population vary considerably in size but do not seem to
show hybrid characteristics, and I could not find any sterile spores in the capsules.
I have not seen both W. controversa and A. crispum growing close together in
Japan.
It is possible that the Indian (Pathankot) plants differ from the Japanese A.
exsertum and may be a varietal form of A. crispum.
SPECIES NOT AVAILABLE
1. Astomum japonicum Roth, Aussereur. Laubm.: 187, f. 32 (1911).
This species is unknown to Japanese authors.

2. Weissia Hedw.
Plants small. Stems short, with a small central strand. Leaves incurved to
crisped when dry, erect-spreading when moist; lower leaves minute; upper leaves
larger, sublinear, linear or lanceolate; margins papillose-crenulate above, entire
below, involute or plane above; costa stout, shortly excurrent or extending to leaf
apex, yellowish, smooth at back (except W. deciduaefolia), densely papillose on
the ventral surface excepting the lower part, with dorsal and ventral stereids.
Median lamina! cells hexagonal or subquadrate, multipapillose on both surfaces,
obscure, thin-walled; the cells of sheathing base much larger, rectangular to
elongate-hexagonal, hyaline, smooth, thin-walled, the boundary between papillose
and non papillose areas horizontal; alar cells not differentiated. Autoicous.
Perichaetia terminal; inner leaves scarcely differentiated. Capsules ovoid to oblong,
stegocarpous and long-exserted; stomata present. Peristome teeth present or
absent, when present densely papillose. Operculum with a long, oblique beak.
Calyptra cucullate. Perigonia terminal on short axillary branches.
The genus Hymenostomum has been often considered as a distinct genus,
separated from Weissia by the absence of peristome teeth. This is considered
unjustified because some species of Weissia are intermediate in having imperfect
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Figure 106.

A. Astomum crispum (Hedw.) Hampe. a. Moist plant, x15. b. Dry plant, x20. c. Leaves, x20.
d. Cells at leaf apex, x250. e. Median lamina! cells, x385. f. Inner perichaetial leaf, x20. g,h.
Capsules, x34. i. Perigonium, x34. [Mizushima s.n.]
B. A exsertum Broth. j . Dry plant, x20. k. Leaves, x20. /. Cells at leaf apex, x250. m.
Median lamina! cells, x385. n. Inner perichaetial leaf, x20. o,p. Capsules, x34. (Noguchi
18685b]
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or rudimentary peristomes. It should be noted that the orifice of the capsule is
often closed by a membrane which is ruptured later.
KEY TO THE SPECIES

1. Peristome teeth entirely absent, the orifice of capsules often with a membrane ...
···· ·········· ···· ····· ·· ········ ··············· ··· ···· ·· ··· ···· ··· ···· ···· ·········· ············································ 2

1. Peristome teeth usually present, short or long ................................. ... ................. 4
2. Leaves elongate, narrowly linear-lanceolate, acuminate ........... 1. W. edentula
2. Leaves lanceolate, acute to obtuse .................................... ... ........ ....... ........ .... 3
3. Leaf margins involute above; costa shortly excurrent ............... 2. W. newcomeri
3. Leaf margins erect; costa extending to leaf apex .......... ............... 3. W. atrocaulis
4. Leaf margins erect or plane ............. .. ................... .... .... ..... .. ...... ...... .. .... ....... ... . 4
4. Leaf margins involute above ....... ...... .. ...... ... .......................... .. ........... .............. 6
5. Leaves deciduous, rounded-obtuse; costa papillose at back .......... ... ..... ........ ..... .
.. .............. .......... ...... ..... ..... ...... .... .... ........................ ................... 6. W. deciduaefolia
5. Leaves not deciduous, obtuse; costa smooth at back ... ... ......... ... 5. W. planifolia
6. Peristome teeth short, irregular in outline and obtuse .......... 4. W. controversa
6. Peristome teeth long, linear-lanceolate, markedly attenuate at apex .... ........ ... .
........... ............ .... ................. .. ..... ........... ........ ........ .. ........ ......... ... 7. W. longidens
1. Weissia edentula Mitt. (Fig. 107, A)

J. Linn. Soc. Bot. suppl. 1: 27 (1859).
W. viridula var. tenuiseta Besch. , Ann. Sc. Nat. Bot. ser. 7, 17: 330 (1893). - Rhabdoweisia
gymnostoma Besch. , J. de Bot. 13: 44 (1899). - Hymenostomum strictifolium Dix. & Sak., Bot. Mag.
Tokyo 50: 516, f. 3 (1936).

Stems to 5 mm long. Leaves crisped when dry; lower leaves ea. 1 mm long,
sublinear; upper leaves to 2.5 mm long, gradually tapered to a long
semicanaliculate, linear-lanceolate, ± incurved acumen from an oblong base,
acuminate; margins slightly involute in the upper half; costa excurrent in a short
acumen. Median lamina! cells 4.5-6.0 µm; median basal cells inflated, thin-walled,
25-35 x 9-13 µm. Inner perichaetial leaves to 1.2 mm, sublinear or linearlanceolate; margins scarcely incurved. Seta pale, 4-6 mm long, ea. 0.08 mm thick.
Capsules erect, ovoid to oblong, 0.7-0.9 x 0.45-0.50 mm, brown, slightly furrowed
when dry, the orifice closed by a membrane. Peristome absent. Operculum
0.4-0.5 mm long. Spores 13-15 µm, verrucose, orange-brown. Calyptra 1.0-1.5
mm long.
Exsiccati: Musci Japonici 27: 1350 (1976).
Distribution: Japan (Honshu, Shikoku , Kyushu, Ryukyu), southern and eastern Asia.

See note under W. controversa .
2. Weissia newcomeri (Bartr.) Saito (Fig. 107, B)

J. Hattori Bot. Lab. 39: 423, f. 22, 14-30 (1975).

POTIIACEAE

263

Figure 107.

A. Weissia edentula Mitt. a. Plant, x10. b. Leaves, x20. c. Median laminal cells, x385. d.
Perichaetial leaf, x20. e,f Capsules, x20. [a, isotype of Rhabdoweisia gymnostoma Besch. ;
b-d, isotype of W. plat}tphylloides Card.]

B. W. newcomeri (Bartr.) Saito . g. Leaves, 13. h. Leaf apex, x130. i. Perichaetial leaf, x13.
j. Capsules, x13. [Holotype of Hymenostomum latifolium Nog.]
C. W. atrocaulis Saito. k,l. Leaves, x20. m. Median laminal cells, x385. n,o. Capsules, x20.
(Hofotype of W. atrocaulis Saito]
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Hymenostomum newcomeri Bartr., Bryologist 50: 162, f. f-h (1949). Biogeographica2(1): 24, f. 1 (1937).

H. latifolium Nog.,

Stems to 5 mm long, rather densely leaved. Leaves crisped-incurved when dry,
erect-spreading when moist, gradually oblong-lanceolate from an ovate-oblong
base, to 2.0 x 0.6 mm, keeled and slightly cucullate above; margins involute above,
entire; costa shortly excurrent in an apiculate point, densely papillose. Median
laminal cells hexagonal or subquadrate, 5-9 µm; lower laminal cells rectangular,
30-30 x 7-9 µm. Inner perichaetial leaves oblong-lanceolate, convolute, to 2.5 mm
long. Seta 3-4 mm long. Capsules erect, ovoid, deep-brown, 0.7-1.2 x 0.4-0.6 mm.
Operculum with an elongate, oblique beak, to 1 mm long. Peristome absent.
Spores verrucose, 12-17 µm. Calyptra to ea. 1.76 mm long.
Distribution: Endemic to Japan (Honshu, Shikoku, Kyushu, Ryukyu) .

This species is distinguished from other eperistomate species of Weissia by its
wider leaves and longer operculum-beak.
3. Weissia atrocaulis Saito (Fig. 107, C)

J. Hattori Bot. Lab. 39: 425, f. 23, 1-11 (1975).
Plants in dense tufts, yellowish-green above, brown below. Stems ea. 20 mm
long, flexuose, densely leaved , simple, blackish. Leaves crisped when dry, erectspreading when moist, to 3 mm long, gradually attenuate to a broadly acute or
obtuse point from an ovate, somewhat sheathing base, somewhat reflexed at base,
keeled above; margins erect, entire; costa brownish, the cells on ventral surface
hexagonal or quadrate, densely papillose, cells on the dorsal surface
prosenchymatous, sometimes with a few papillae. Median laminal cells obscure,
hexagonal or subquadrate, 4.0-4.5 µm, bulging, papillose, thin-walled; towards leaf
base larger, with thicker walls; lower cells rectangular, 20- 35 x 8.5-12.0 µm,
pellucid, the walls sometimes thick. Inner perichaetial leaves similar to stem leaves.
Seta slender, 5-8 mm long, straight of flexuose, yellowish. Capsules erect, oblong,
sometimes slightly asymmetric, 1.5-1.8 x 0.50-0.55 mm, somewhat plicate when
dry, eperistomate. Operculum with a long beak, 0.4-0.6 mm long. Spores 12-15
µm. Calyptra 1.5-1 .8 mm long.
Distribution: Endemic to Japan (Honshu).

The stems are black, long and stout; these seem to be unusual for Weissia.
Saito (1975) also emphasized the small spores of this species.
4. Weissia controversa Hedw. (Fig. 108, A)
Spee. Muse.: 67 (1801).
W. nigrescens Broth. , Hedwigia 38: 205 (1899). Japan: 98 (1932).

W. brachycarpa Broth. ex lhs. Classif. Moss.

Upper leaves to 2.5 mm long, linear-lanceolate, semicanaliculate above, slightly
cucullate at tip; margins involute above; costa shortly excurrent. Median laminal
cells hexagonal to subquadrate, 5-7 µm. Seta 5-9 mm long, yellowish. Capsules
erect, ovoid , elliptic or oblong, 0.9-1 .2 x 0.4-0.5 mm, yellowish-brown, slightly
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f~
Figure 108.

A. Weissia controversa Hedw. a. Pant, x 10. b. Leaves , x23.
Peristome teeth , x130. (Faurie 1630; Mayebara 979]

c,d. Capsules, x20.

e.

B. W. planifolia Di x. f Plants, x1 . g. Leaves, x20. h. Med ian laminal cells, x385. i. Inner
perichaetial leaf, x20. j,k. Capsules, x20. /. Dry capsule, x20. 111. Peristome teeth , x250. n.
Perigonium , x34. [Noguchi 26944]
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sulcate when dry. Operculum 0.6-0.8 mm long. Peristome teeth variable, usually
short, often irregular in outline, obtuse and cleft at apex, to 0.15 mm long, denselypapillose, brownish-red. Spores 15- 18 µ,m, verrucose. Calyptra 1.5- 1.8 mm long.
Exsiccati : Musci Japonici 6: 300 (1952), as W. viridula; 8: 400 (1954), as W. viridu/a; 19: 950
(1964).
Distribution: Japan (Hokkaido , Honshu, Shikoku , Kyushu,
throughout the world.

Ryukyu).

Widely distributed

The gametophytes of this species are so similar to those of W. edentula and W.
longidens that it is difficult to separate the species with certainty except by the
sporophytes. The presence of peristome teeth in W. controversa seems to be the
only character separating W. controversa from W. edentula.
This species is very common on neutral soil in open places, roadsides and
footpaths.
5. Weissia planifolia Dix. (Fig. 108, B)

Rev. Bryol. 1: 179, f. 1 (1928) .
W. cucul/ifolia Dix. & Sak., Bot. Mag . Tokyo 53: 63, f. 7 (1939).

Leaves incurved when dry; lower leaves ea. 1 mm long; upper leaves to 2.5 mm
long, linear-lanceolate, keeled to semicanaliculate above; margins erect, not
involute above, incurved below; costa shortly excurrent, mucronate. Median
lamina! cells 5-8 µ,m; median basal cells elongate-rectangular, 20- 30 x 7-9 µ,m;
cells at leaf insertion larger, bulging, with delicate walls. Inner perichaetial leaves to
1.5 mm long, linear, canaliculate, the base convolute. Seta 4--5 mm long, ea. 0.07
mm thick, yellowish. Capsules erect, oblong to ovoid, 0.8-1.0 x 0.40-0.45 mm,
orange-brown, slightly rugose when dry. Operculum 0.7-0 .9 mm long, with a
slightly curved beak. Peristome teeth separated, inserted below the rim, lingulate,
obtuse, sometimes slightly bifid at tip, 0.09-0.10 mm long, densely papillose,
Calyptra 1.5-2.0 mm long,
orange-brown.
Spores, 15-20 µ,m , verrucose.
yellowish.
Distribution: Japan (Honshu , Shikoku, Kyushu) , China, Soviet Far East.

This species is similar to W. controversa, but the leaves are rather stout.
Frequently the capsules are oblong, being longer than those of the all ied species.
6. Weissia deciduaefolia Saito (Fig. 109, B)
J. Hattori Bot. Lab. 39: 429, f. 25, 1-8 (1975) .

Plants similar to those of Astomum. Stems very short. Leaves strongly
incurved when dry, erect-spreading when moist, somewhat deciduous, narrowly
ovate-oblong to oblong, to 2.5 x 0.6 mm, broadly rounded-obtuse, often minutely
mucronate; margins plane, entire; costa extending to leaf apex, the cells on ventral
surface quadrate, densely papillose (smooth in the lower part of costa) , cells on the
dorsal surface prosenchymatous, papillose (smooth in the lower part) . Median
lamina! cells obscure, hexagonal, 10-12 µ,m, inflated, papillose, thin-walled; lower
cells rectangular, 13-20 x 8-1 0 µ,m.
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Figure 109.

A. Weissia /ongidens Card. a. Plant, x12. b. Lower leaves, x18. c. Upper leaves, x18. d.
Median lamina! cells, x295. e. Cells at leaf base , x295. f Peristome teeth, x156. [lsosyntype of
W. /ongidens Card .)
B. W. deciduaefolia Saito. g. Leaves, x24. h. Cells at leaf apex, x300. i. Median laminai
cells, x462. j. Cells at leaf base , x300. [Holotype of W. deciduaefolia Saito)
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Distribution: Endemic to Japan (Honshu, Kyushu).

The costa has numerous papillae on the dorsal surface except in the lower part.
This feature seems to be unique for Weissia, because in most species of the genus
the costae are smooth on the dorsal surface. The leaves are somewhat deciduous,
as Saito emphasized, probably due to the parenchymatous structure of the basal
lamina. The narrowly ovate-oblong or oblong leaves with a rounded-obtuse apex
are also characteristic of this species.
All specimens I examined are sterile; the taxonomic status of this species is
uncertain.
7. Weissia longidens Card. (Fig. 109, A)
Bull. Herb. Boiss. ser. 2, 7: 712 (1907).
Gametophyte very similar to that of W. controversa, but the sporophyte distinct
in the following respects: Seta usually 8-15 mm long; capsules ovoid-cylindric to
oblong, 0.9-1.2 x 0.50-0.55 mm, slightly furrowed when dry; peristome teeth welldeveloped, ea. 0.5 mm long, linear-lanceolate, incurved when dry, markedly
attenuate at apex, brown ; spores 16-18 µm, verrucose; calyptra 1.8-2.0 mm long.
Exsiccati: Musci Japonici 2: 59 (1948) ; 4: 163 (1951); 10: 500 (1956) . Bryophyta Exsiccata 1: 36
(1977) .
Distribution: Endemic to Japan (Honshu , Shikoku , Kyushu, Ryukyu) .
SPECIES NOT AVAILABLE
1. Weissia rutilans (Hedw.) Lindb., Oefv. K. Vet. Ak. Foerh . 20: 417 (1863) .
lhsiba (1929) listed this species but the voucher specimen is unknown to me .

3. Trichostomum Bruch
Plants medium-sized. Stems with a well-developed central strand . Leaves
incurved when dry, ligulate to narrowly oblong ; margins papillose-crenulate above,
entire below; costa stout, yellowish-brown, shortly excurrent or percurrent, smooth
at back, the cells on the ventral surface quadrate and papillose except in the lower
part, in cross-section with both dorsal and ventral stereids. Laminal cells almost
quadrate, multipapillose, becoming longer and pellucid downwards, the walls
thicker, the boundary between the papillose and non papillose area almost
horizontal; basal cells much larger, rectangular, hyaline, not papillose, thin-walled.
Seta elongate. Capsules erect, cylindric to oblong-cylindric; stomata present.
Annulus absent. Operculum with a long oblique beak. Peristome teeth united at
base, forming a low basal membrane. Calyptra cucullate.
Gametophytes closely resembling those of Torte/la and Weissia.
KEY TO THE SPECIES

1. Leaves somewhat cucullate at apex .. .. .. .. .. .. .. .. .. .. .... .. .. .. .. .. .. .. .. .. .. .. 3. T. crispulum
1. Leaves scarcely cucullate at apex ..... ....... ........... .. .. ............ ..... .................... .. ...... 2

POTIIACEAE

269

2. Leaves narrowly lingulate or somewhat spathulate, slightly narrowed at
middle, round-obtuse, mucronate; costa shortly excurrent ..... ...... .. .......... ...... ..
........ .. ........ .... .. ....................... ..... ... .......... ......... ... ...... .. ........ 1. T. brachydontium
2. Leaves narrowly oblong, widest at middle, obtuse to broadly acute; costa
percurrent to slightly excurrent ........ ... ......... ........ ..... ........... .. 2. T. platyphyllum
1. Trichostomum brachydontium Bruch (Fig. 110, A)

In F. A. Muell., Flora 12: 393, f. 3 (1829) .
Barbu/a planifo/ia Broth . & Vas., Oefv. Finsk. Vet. Soc. Foerh. 62A(9): 10 (1921). spathu/ata Sak ., Bot. Mag. Tokyo 51: 794, f. 4 (1937) .

Torte/fa

Plants in dense tufts, yellowish-green, becoming blackish later. Stems to 40
mm long, simple, densely leaved. Leaves incurved, apical leaves secund when dry,
erect-spreading when moist; upper leaves to 2.8 x 0.5 mm, narrowly lingulate or
somewhat spathulate, rounded-obtuse, slightly narrowed at middle, concave;
margins erect; costa shortly excurrent, forming a mucro. Median lamina! cells
subquadrate, 4--5 µ,m, thin-walled; basal cells 20-35 x 9-12 µ,m .
Distribution: Japan (Honshu , Shikoku, Kyushu). Widely distributed in the N. Hemisphere.

No Japanese material with sporophytes was available for examination.
The plants frequently occur on moist rocks in valleys.
2. Trichostomum platyphyllum (Broth. ex lhs.) Chen (Fig. 110, B)

Hedwigia 80: 166, abb. 20 (1941).
Torte/fa platyphylla Broth. ex lhs., Nipponsan Senrui Sosetsu: 65 (1929). - Hyophila angustifolia
Card ., Beih. Bot. Centralbl. 19(2): 101, f. 6 (1905). - H. stenophylla Card ., Bull. Herb. Boiss. ser. 2, 8:
332 (1908). -H. subspathulata Sak., Bot. Mag. Tokyo 67: 41 (1954).

Plants ea. 5 mm long, yellowish-green. Leaves crowded, strongly incurved
when dry; lower leaves narrowly oblong; upper leaves much larger, to 2.5 x 0.7 mm,
narrowly oblong, widest at middle, obtuse or broadly acute, margins erect; costa
percurrent or slightly excurrent, scarcely mucronate. Median lamina! cells almost
quadrate, 4.5-6.0 µ,m, thin-walled; basal cells narrowly rectangular, 20-30 x 9- 13
µ,m .
Exsiccati: Musci Japonici 18: 1399 (1977).
Distribution: Japan (Honshu, Shikoku , Kyushu, Ryukyu) , China , Taiwan .

This species is often confused with T. brachydontium, which is not rare in
Japan. The leaf size is variable but the shape of leaf apex, being obtuse or broadly
acute with a percurrent costa (scarcely mucronate) in T. platyphyllum seems to
represent a consistent distinguishing feature.
According to Saito (1975), the leaves of this species are often deciduous,
especially in plants in dry stations.
3. Trichostomum crispulum Bruch (Fig. 110, C)

In F. A. Muell., Flora 12: 395, f. 4 (1829).
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Figure 110.

A. Trichostomum brachydontium Bruch. a. Leaves, x20. b. Leaf apex, x180.
lower part of leaf, x250. d. Cells at leaf base, x250. (Kumamoto Univ. Herb. 26700]

c. Cells at

B. T. platyphyllum (Broth . ex lhs .) Chen. e. Plant, xS. f Leaves, x20. g. Leaf apex, x245. h.
Median laminal cells, x245. i. Median laminal cells, x250. j. Cells at leaf base , x250. [Musci
Japonici 1399]
C. T. crispu/um Bruch . k. Leaves, x20. /. Leaf apex, x250. (Mayebara 1359]
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Stems simple or fasciculate above. Leaves crisped when dry; lower leaves
linear-lanceolate; upper leaves larger, to 2.50 x 0.55 mm, gradually tapering to a
linear-lanceolate acumen from an oblong base, incurved, keeled above, cucullate at
apex, flat below; margins papillose-crenulate; costa shortly excurrent. Median
laminal cells subquadrate, 6-8 µm; basal cells rectangular, 20-30 x 8-12 µm, thinwalled.
Exsiccati: Musci Japonici 11: 548 (1956); 15: 747 (1959); 29: 1448 (1977).
Distribution: Japan (Honshu, Shikoku, Kyushu) . Widely distributed in the N. Hemisphere.
SPECIES NOT AVAILABLE
1. Trichostomum robustum Broth. ex lhs. , Trans. Sapporo Nat. Hist. Soc. 13: 396 (1934).
The voucher collection (from Mt. Yatsugatake) is not available.

4. Oxystegus (Limpr.) Hilp.
Oxystegus cy/indricus (Brid.) Hilp. (Fig . 111)
Beih. Bot. Centralbl. 50(2): 620 (1933) .
Weissia cy/indrica Bruch ex Brid., Bryol. Univ. 1: 806 (1827).

Plants medium-sized, dirty-green. Stems elongate, without central strand,
rather distantly leaved. Leaves flexuose, often circinate when dry, erect-spreading
when moist, narrowly-lanceolate, basal part somewhat oblong, acute, to 4.00 x 0.55
mm, keeled; margins erect to plane, papillose-crenulate to notched; costa stout,
orange, smooth at back, the cells on ventral surface quadrate, papillose, in crosssection with both dorsal and ventral stereids. Median laminal cells hexagonal to
subquadrate, 6-8 µm, obscure, multipapillose, marginal cells with slightly thicker
walls, towards leaf base larger, the boundary between papillose and non papillose
areas almost horizontal; basal cells rectangular to elongate-hexagonal, hyaline,
smooth, thin-walled. Dioicous. Inner perichaetial leaves scarcely differentiated, to
3 mm long. Seta 12-17 mm long, yellowish-brown. Capsules erect, cylindric, ea.
1.8 x 0.5 mm, somewhat furrowed when dry; stomata present. Annulus slightly
differentiated. Operculum long rostrate, 0.6-0.8 mm long. Peristome teeth 16,
long-attenuate.
Distribution: Japan (Hokkaido, Honshu, Shikoku , Kyushu).
Hemisphere.

Widely distributed in the N.

This species is frequently classified in the genus Trichostomum. It seems
preferable to place it in Oxystegus, because of the absence of a central strand in
stem and the presence of long-attenuate peristome teeth.

5. Pseudosymblepharis Broth.
Pseudosymblepharis angustata (Mitt.) Chen (Fig. 112)
Hedwigia 80: 151, abb. 15, f. 5-7 (1941).
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Figure 111.
Oxystegus cytindricus (Brid.) Hilp . a. Dry plant, x13. b. Leaves, x20. c. Leaf apex, x333. d.
Cells at lower part of leaf, x333. e. Cells at leaf base , x333. f Inner perichaetial leaf, x20.
[Noguchi 36330]
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Figure 112.
Pseudosymblepharis angustata (Mitt.) Chen. a. Leaves, x13. b. Cells at leaf apex, x170. c.
Median laminal cells, x267. d. Cells at leaf shoulder, x170. e. Capsule , x20. f Peristome teeth,
x240. [Kumamoto Univ. Herb . 30074]
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Tortu/a angustata Mitt., J. Linn. Soc. Bot. suppl. 1: 28 (1859) . - Symblepharis papillosu/a Card. &
Ther., Bull. Acad. lnt. Geogr. Bot. 19: 17 (1909). - Pseudosymblepharis papillosu/a (Card . & Ther.)
Broth., in Engler & Prantl , Nat. Pfl. ed . 2, 10: 261 (1924) .

Plants yellowish-green, at times brownish-green, somewhat glossy above,
brown below. Stems usually ea. 50 mm long, procumbent, simple or forked , central
strand absent. Leaves crisped when dry, widely spreading or recurved when moist,
tapering to an elongate, linear, keeled or semicanaliculate acumen from a shortobovate or ovate, strongly vaginate base, to 7 mm long, acute, often cucullate;
margins erect, papillose-crenulate; costa excurrent in a somewhat long arista,
smooth at back, papillose on ventral surface except in leaf base, in cross-section
with both ventral and dorsal stereids. Median lamina! cells quadrate, 5-7 µm,
obscure, multipapillose, towards leaf base larger; the cells near the leaf insertion
rectangular, 30--60 x 8--12 µm, thinner-walled; the boundary between the papillose
and non papillose areas V-shaped. Perichaetia terminal. Inner perichaetial leaves
similar to the stem leaves. Seta ea. 12 mm long. Capsules almost erect, cylindric,
somewhat asymmetric, ea. 2 x 0.45 mm, brown. Peristome teeth erect, short, ea.
0.2 mm long, sublinear, obtuse, with rather large papillae, pale. Spores 12-15 µm ,
slightly scabrous.
Exsiccati: Musci Japonici 4: 162 (1951) , as Trichostomum crispu/um ; 20: 999 (1964) , as Torte/la
tortuosa ; 25: 1244 (1973) , as Pseudosymblepharis papil/osu/a ; 27: 1340 (1976) , as P. papillosula ; 30:
1488 (1978) .
Distribution: Japan (Honshu , Shikoku, Kyushu) , temperate and subtropical Asia.

6. Torte/la (Lindb.) Limpr.
Plants medium-sized . Leaves incurved , circinate to crisped when dry, linearlanceolate to sublinear, acute to acuminate; margins papillose-crenulate above,
entire below; costa stout, shortly excurrent, smooth at back, the cells on ventral
surface subquadrate and papillose except in the lower part, in cross-section with
both ventral and dorsal stereids. Median laminal cells hexagonal to subquadrate,
obscure, multipapillose, thin-walled , becoming larger downwards, the boundary
between the papillose and non papillose areas V-shaped; the basal cells elongatehexagonal to rectangular, smooth, hyaline, with thin walls. Capsules erect on an
elongate seta, cylindric, with stomata. Operculum long-conic. Peristome teeth
filiform , very long, sinistrorse. Calyptra cucullate, elongate.
KEY TO THE SPECIES

1. Lamina often bistratose above, fragile .... ............... ....... .... ..... .............. 3. T. fragilis
1. Lamina unistratose throughout, not fragile ........ .... .. .................... ... ...... .. .... ... ...... . 2
2. Autoicous. Stems short, with a central strand . Leaf apex acute ..... .. .............. .
.......... .. ................ . ....................... ........................ .... .... ... ................. 1. T. japonica
2. Dioicous. Stems long, without central strand . Leaf apex acuminate .............. .
.. ...................................................................................................... 2. T. tortuosa
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Figure 113.

Tortellajaponica (Besch .) Broth. a. Plants, x1 . b. Dry plant, x18. c. Cross-section of stem ,
x300. d. Leaves, x18. e. Cross-section of leaf, x300. f Cells at leaf shoulder, x300. g. Cells at
leaf base, x300. h. Inner perichaetial leaf, x18. i,j. Capsules, x12. k. Calyptra, x 12. I.
Perigonium , x57. (Noguchi 25762]
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1. Torte/la japonica (Besch.) Broth. (Fig. 113)

In Engler & Prantl, Nat. Pfl. 1 (3): 397 (1902).
Trichostomumjaponicum Besch., J. de Bot. 12: 295 (1898).

Plants glaucous-green above. Stems short, less than 5 mm, with a central
strand. Leaves crisped when dry, erect-spreading when moist, linear to linearlanceolate, to 5 x 0.3 mm, keeled above, acute; margins erect or slightly incurved ;
costa yellowish-brown, shortly excurrent. Median lamina! cells rounded-hexagonal,
4.5-6.0 µm; basal cells 40-55 x 9-15 µm. Autoicous. Inner perichaetial leaves
slender, tapering to a subulate acumen from an oblong base, ea. 2.5 mm long.
Seta 10-25 mm long, reddish below, yellowish-brown above, later becoming
blackish. Capsules somewhat arcuate, asymmetric, 2-3 x 0.6-0.7 mm, pale-brown.
Operculum 1.2-1.5 mm long. Peristome teeth 1.0-1.2 mm long. Spores 8-1 0 µm,
almost smooth. Calyptra 3-4 mm long. Perigonia axillary, ea. 0.45 mm long.
Exsiccati: Musci Japonici 1: 8 (1947).
Distribution : Endemic to Japan (Honshu , Shikoku, Kyushu).

This species is characteristic in the autoicous inflorescence, the short stem with
a central strand, and the rhizoids restricted to the basal part of stem.
2. Torte/la tortuosa (Hedw.) Limpr. (Fig. 114, A)

Laubm. Deutsch!. 1: 604 (1888) .
Tortu/a tortuosa Hedw. , Spee. Muse.: 124 (1801).

Plants in dense tufts, dirty or blackish-brown below, yellowish-green above.
Stems simple or forked, without central strand. Leaves incurved circinate when dry,
widely spreading to 3.5 x 0.5 mm, recurved, linear or linear-lanceolate, with or
without a narrow-oblong sheathing base, acuminate, keeled above; margins erect;
costa shortly excurrent, pale- or yellowish-brown. Median lamina! cells roundedhexagonal, 6-9 µm; basal cells 40-60 x 6-9 µm, thin-walled ; basal cells of margins
shorter and wider, linear to sublinear; cells of leaf insertion rhomboidal, 30-40 x
9-12 µm, thin-walled . Dioicous. Inner perichaetial leaves similar to the upper stem
leaves. Seta 15-20 mm long, ea. 0.2 mm thick, pale-brown above, red-brown
below. Capsules cylindric but slightly wider at middle, 3.0-3.5 x 0.6-0.7 mm, slightly
arcuate, asymmetric, yellowish-brown. Annulus absent. Peristome teeth ea. 1.2
mm long.
Distribution: Japan (Hokkaido , Honshu, Shikoku, Kyushu) .
Hemisphere and southern S. America.

Widely distributed in the N.

The description and illustrations were taken from a collection from Norway.
3. Torte/la tragilis (Hook. & Wils.) Limpr. (Fig. 114, B)

Laubm. Deutsch!. 1: 606 (1888).
Didymodon fragilis Hook. & Wils. , in Drumm. , Musci Bor. Arnn.: 127 (1828).
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Figure 114.

A. Torte/la tortuosa (Hedw.) Limpr. a. Plant, x1. b. Leaves, x20. c. Cells at leaf shoulder,
x250. d. Capsules, x10. e. Peristome teeth, x36. (Noguchi 33772]
B. T. fragilis (Hook. & Wils.) Limpr. f,g. Leaves, x20. h,i. Cross-sections of leaves, x250. j .
Leaf apex, x250. k. Cells at leaf shoulder, x250. [Noguchi 69108, 69878]
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Plants in dense tufts, pale-green above, brownish below. Stems to 15 mm long,
without central strand. Leaves flexuose-incurved but scarcely crisped when dry,
erect-spreading when moist, to 3.5 mm long, linear-lanceolate, slightly sheathing at
base, fragile and semicanaliculate above; margins erect to incurved; costa
yellowish, somewhat long excurrent. Median laminal cells rounded-hexagonal, 5-8
µm; upper lamina often bistratose, median cells of basal area rectangular to
sublinear, 40-55 x 8--15 µm, towards leaf base more lax, the walls thinner; elongaterectangular to sublinear cells forming a band extending upwards along leaf
margins. Dioicous.
Distribution : Japan (Hokkaido, Honshu). Widely distributed in the N. Hemisphere and southern
S. America.
SPECIES NOT AVAILABLE
1. Tortella inflexa (Bruch) Broth. ex lhs., Nipponsan Senrui Sosetsu: 64 (1929).
lhsiba (1929) listed this species in his book. The voucher specimen is not available.

7. Timmiella (De Not.) Limpr.
Timmiella anomala (B. S. G.) Limpr. (Fig. 115, A)
Laubm. Deutsch!. 1: 592, f. 173 (1888).
Barbu/a anomala B. S. G. , Bryol. Eur. 2: 107, t. 169 (1842). Iwasaki, Trans Sapporo Nat. Hist. Soc . 16: 240, f. 2 (1941).

Timmiella japonica Dix. & Sak. ex

Plants rigid, yellowish-green above, brown below. Stems short, to 1O mm long,
usually simple, with a central strand. Stem leaves incurved when dry, erectspreading when moist; upper leaves larger, to 5 mm long, linear-lanceolate to
sublinear; margins involute almost throughout, coarsely dentate in the upper 1/3 ;
costa broad, flat, ea. 0.2 mm wide at base, shortly excurrent, the boundary between
the lamina and costa indistinct, yellowish-brown; costa in cross-section with both
ventral and dorsal stereids, the cells on ventral surface quadrate and mammillose
except for the base, prosenchymatous and smooth at back; upper lamina
bistratose except near the margins. Median lamina! cells rounded-quadrate to hexagonal, 5-8 µm, obscure, strongly mammillose on the ventral surface. Leaf
base unistratose; the median cells of leaf insertion narrow-rectangular, 40-65 x
12-15 µm. Autoicous. Inner perichaetial leaves similar to stem leaves but more
slender. Seta 2.5-4.0 mm long, to 0.17 mm thick, flexuose, red-brown. Capsules
suberect, cylindric but slightly wider near middle, somewhat arcuate, 3-5 x 0.5-0.9
mm, brown, becoming blackish later, with stomata. Annulus well-developed, of 2-3
rows of cells. Operculum long-rostrate, 1.5- 2.0 mm long, obtuse. Peristome teeth
long-filiform, dextrorse, ea. 1.5 mm long, finely papillose. Spores 7-9 µm . Calyptra
long-cucullate, to 4 mm long.
Distribution: Japan (Honshu , Shikoku, Kyushu). Widely distributed in the N. Hemisphere.

C

g

,

' ..•
f},1?

I
.

l,

I,

------------- - --------------------- ---- ------- -- --------------------------

k

l
0

Figure 115.
A. Timmiel/a anomala (B. S. G.) Limpr. a. Plants, x1. b. Leaves , x12. c. Cross-section of
leaf, x216. d. Leaf apex (dorsal view) , x300. e. Inner perichaetial leaf, x12. f,g. Capsules, x9. h.
Peristome teeth, x24. i. Part of peristome teeth, x300. [Noguchi 16525]

B. Euc/adium verticillatum (Brid .) B. S. G. j. Plant, x12. k. Leaves, x41. I. Cells at leaf apex,
x300. m. Median lamina! cells, 300. n. Cells at leaf shoulder, x216. o. Inner perichaetial leaf,
x4 1. [Noguchi 44709]
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8. Eucladium B. S. G.
Eucladium verticillatum (Brid.) B. S. G. (Fig. 115, B)
Bryol. Eur. 1: 9, t. 40 (1846).
Weissia verticillata Brid. , J. f. Bot. 1800(2) : 283 (1801).

Plants slender, in dense tufts, green above, brownish below. Stems to 10 mm
long, without central strand . Leaves appressed when dry, erect-spreading when
moist, linear, acuminate, keeled above; margins entire above, weakly dentate
towards the top of the sheathing base, often slightly recurved; costa stout, shortly
excurrent, yellowish-brown, smooth on both surfaces, in cross-section with both
ventral and dorsal stereids. Median laminal cells pellucid, rectangular, quadrate or
irregular in outline, 4.5-8.0 µm, with 2- 3 papillae over each lumen, rather thickwalled ; towards leaf margins smaller and becoming quadrate, towards leaf base
longer. Median cells of leaf base rectangular or oblong-hexagonal, 40-55 x 20- 30
µm, with thin walls, smooth, hyaline; marginal cells in 3-4 rows much narrower,
sublinear. Dioicous. Perichaetia terminal. Inner perichaetial leaves similar to the
upper stem leaves. Seta 8-10 mm long, straight, brown. Capsules oblong to
obovoid, 1.0-1.2 x 0.50-0.55 mm, reddish-brown, with stomata. Annulus absent.
Operculum to 0.5 mm long, obliquely rostrate. Peristome teeth erect, ea. 0.18 mm
long.
Exsiccati : Musci Japonici 14: 687 (1959) , as Euc/adium verticillatum var. angustifolium .
Distribution : Japan (Honshu, Kyushu). Widely distributed in the N. Hemisphere.

Judging from a small number of collections, the Japanese plants have narrower
leaves, with a smaller base than those from Europe.
This species is known as a calciphilous moss; in Japan the plants are rare, but
at times it thrives on cliff of tuft cave near the sea.

9. Gymnostomum Nees & Hornsch.
Stems simple or forked, with or without central strand. Leaves acute to
rounded-obtuse ; costa extending to near leaf apex or percurrent, papillose on the
ventral surface above, smooth or papillose at back above, in cross-section the
guide cells often small. Laminal cells usually with several papillae over each lumen;
lower cells larger, smooth. Dioicous. Perichaetia terminal; inner leaves scarcely
differentiated. Seta elongate, smooth. Capsules erect; stomata present. Annulus
slightly differentiated, the cells small. Operculum with a very long, oblique beak.
Calyptra cucullate. Perigonia terminal.
The genus Hymenostylium has been considered as a synonym of
Gymnostomum, but recently Zander (1977) regarded it (H. recurvirostrum) as a
distinct genus.
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KEY TO THE SPECIES

1. Papillae of the lamina! cells aggregated ..... ... .. ..... .......... ...... ... 3. G. angustifolium
1. Papillae of the lamina! cells scattered or absent .. ...... ........... .. .. .... ... .... .. .. .... .. .... ... 2
2. Leaves acute to acuminate .... ........... ... .. .. .......... ....... .. ......... ... ........... ........ ... ... .. 3
2. Leaves rounded- to wide-obtuse ... ...... ............ ... .. .. ..... .. ... ........ 2. G. calcareum
3. Plants small. Stem surface papillose. Leaves linear- to oblong-lanceolate,
usually without sheathing base ......... ... ......... .................. ... ....... 1. G. recurvirostre
3. Plants large. Stem surface smooth. Leaves gradually tapering to a narrow point
from an ovate sheathing base ..... .... ... .... .. ........ .......... .............. 4. G. subrigidulum
1. Gymnostomum recurvirostre Hedw. (Fig. 116; 117)
Spee. Muse. : 33 (1801) .
Hymenostylium aurantiacum Mitt., J. Linn. Soc. Bot. suppl. 1: 32 (1859). Bull . Herb . Boiss. ser. 2, 8: 331 (1908).

H. sordidum Card .,

Plants dark- to light-green, in dense or loose tufts. Stems usually to 50 mm
long, occasionally longer, often with numerous papillae on the surface; central
strand absent. Leaves appressed, slightly incurved when dry, erect- or widespreading when moist, linear-lanceolate to narrowly oblong-lanceolate, often
narrowly attenuate from an oblong sheathing base, to 1.5 x 0.2 mm (at near
middle), shortly acute or acuminate, rarely bistratose above; margins plane to
slightly recurved, occasionally erect; costa extending to leaf apex, cells on ventral
surface elongate-oblong and smooth, dorsal cells oblong, often papillose in the
upper half, in cross-section epidermal cells of the ventral side absent, both ventral
and dorsal stereids usually weak. Median lamina! cells pellucid or somewhat
obscure, variable in shape and size, rectangular or subquadrate, 13-20 x 6-1 0 µ,m ,
usually with few large or several small papillae (scattered) or not uncommonly
without papillae, the walls evenly thin or incrassate at corners, towards leaf margins
shorter and becoming quadrate; lower cells larger, narrowly rectangular, thinwalled, without papillae. Seta 3- 5 mm long, 0.07-0.09 mm thick, yellowish.
Capsules elliptic, oblong or somewhat obovoid , 0.7-1 .0 x 0.4-0.5 mm, widemouthed when empty, dark-brown. Beak of operculum very long (0.7- 1.0 mm
long), as long as the capsules or longer, often geniculate at base. Spores 10- 15
µ,m, verrucose. Calyptra 1.0-1.5 mm long.
Exsiccati: Musci Japonici 9: 425 (1955); 29: 1419 (1977).
Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu).
Hemisphere .

Widely distributed in the N.

The form of capsules is highly variable, and many varietal forms have been
reported in Europe. In Japan, the plants in mountainous regions often have shortobovoid capsules, differing from the oblong or elliptic capsules in the limestone
areas. But there is no correlation between this character and the areolation of the
leaves.
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Figure 116.
Gymnostomum recurvirostre Hedw. a. Leaves, x48. b. Cells at leaf apex, x330. c. Median
lamina! cells, x330. d. Capsules, x31.
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Figure 117.
Gymnostomum recuNirostre Hedw. a. Leaves, x48. b. Cells at leaf apex, x330. c. Median
lamina! cells, x330.
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2. Gymnostomum calcareum Nees & Hornsch. (Fig. 118, B)

Bryol. Germ. 1: 153, t. 10, f. 15 (1823).
Plants minute, in dense tufts. Stems to 5 mm long. Leaves widely spreading;
lower leaves small; upper leaves much larger, to 1 mm long, narrowly lingulate or
oblong-lanceolate, apex rounded- or wide-obtuse, recurved, keeled; margins erect
or plane, almost entire; costa ending far below the leaf apex, scabrous at back
above, ventral epidermal cells quadrate, papillose, dorsal cells elongate, stereids
very weak or absent. Median laminal cell obscure, rounded-hexagonal or quadrate, 6-10 µ,m long, 4-5 scattered papillae on each lumen, th in-walled;
marginal cells similar to the median; lower cells rectangular, 12-16 x 7-9 µ,m,
smooth.
Distribution: Japan (Kyushu), Europe, N. America, New Zealand.

3. Gymnostomum angustifolium Saito (Fig. 118, C)

J. Hattori Bot. Lab. 36 : 163, f. 1 (1972) .
Plants in dense, glaucous-green tufts. Stems simple, rarely forked, with a
central strand . Leaves incurved but scarcely appressed when dry, linear, without
sheathing base, 2.0-3.5 mm long, acuminate, semicanaliculate; margins erect,
papillose-crenulate; costa slender, ea. 0.09 mm wide at base, excurrent in a
somewhat long, smooth, pellucid point, papillose at back, in cross-section with
both dorsal and ventral stereids. Median lamina! cells obscure, hexagonal to
subquadrate, 9-12 µ,m , with rounded, aggregated papillae, the walls thin and
somewhat sinuose, but slightly incrassate at corners; basal cells rectangular, 12-20
x 8-9 µ,m, smooth, thin-walled .
Exsiccati: Musci Japonici 3: 110 (1949) , as G. rupestre; 8: 373 (1954) , as Molendoa sendtneriana;
21: 1032 (1966) , as M. sendtneriana.
Distribution: Japan (Honshu, Shikoku , Kyushu), Korea, Taiwan , N. America.

This species is not rare on dry limestone cliff faces in the lowlands of Japan.
4. Gymnostomum subrigidulum (Broth.) Chen (Fig. 118, A)
Hedwigia 80: 58, abb. 7, f. 5- 7 (1941) .
Barbu/a subrigidu/a Broth. , Symb . Sin. 4: 41 (1929) .

Plants brown. Stems 50 mm long or more, simple, with smooth surface and
rather sparsely leaved. Leaves incurved when dry, erect-spreading when moist,
from an ovate or oblong base gradually tapering to a long, narrow acumen, to 2
mm long; margins entire, slightly recurved at middle; costa stout, extending to leaf
apex, brownish, the cells on the ventral surface prosenchymatous, smooth, cells on
the dorsal surface rectangular above, prosenchymatous below, smooth. Median
laminal cells pellucid, quadrate to rectangular, 13-18 x 4.5-7.0 µ,m , somewhat
inflated, with or without papillae, the walls uniformly thick; lower cells rectangular or
somewhat oblong, 16-20 x 4.5-6.0 µm, uniformly thick-walled .
Distribution: Japan (Honshu) , China.
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Figure 11 8.

A. Gymnostomum subrigidulum (Broth.) Chen. a. Leaves, x34. b. Median lamina! cell s,
x250. c. Cells at leaf base , x250. [Nagano 10127)
B. G. ca/careum Nees & Hornsch . d. Plant, x34. e,f Leaves, x63. g. Median lam ina! cell s,
x385. [Noguchi 31420)
C. G. angustifolium Saito. h. Cross-section of stem , x250. i. Leaves, x20. j . Cross-section s
of leaves , x250. k. Cells at leaf apex, x250. /. Median lamina! cells, 385. m . Cells at leaf base ,
x250 [Noguchi2565]

286

POITIACEAE

10. Anoectangium Schwaegr.
Plants small, in compact tufts. Stems simple or forked, with a central strand,
densely leaved. Leaves oblong-lanceolate to narrowly oblong, apex acute to
acuminate, strongly keeled along costa; margins erect to plane, almost entire, often
crenulate near base; costa prominent at back, yellowish, excurrent or percurrent,
scabrous in the upper half, with dorsal stereids. Median laminal cells subquadrate
to irregularly hexagonal, multipapillose, obscure, smaller towards leaf margins;
lower cells large, rectangular to oblong, smooth, pellucid. Dioicous. Perichaetia
and perigonia lateral. Seta elongate, smooth. Capsules ovoid to ovate-oblong,
eurystomous; stomata present. Annulus absent. Operculum with a long, oblique
beak. Peristome teeth absent.
KEY TO THE SPECIES

1. Costa ending below the leaf apex .... .... .... ........ ...... .. ...... ... ... ...... ... ... 1. A. aestivum
1. Costa reaching the leaf apex .............. .. .. ... .. ..... ........ ..... .. .... .. .... .. ..... ........ ......... ... . 2
2. Leaves ovate-oblong, broadest near the leaf base ............ 2. A. stracheyanum
2. Leaves oblong, broadest at middle ... .. .......... .... .... .... .... .. .. ... .... . 3. A. thomsonii
1. Anoectangium aestivum (Hedw.) Mitt. (Fig. 119, A)

J. Linn. Soc. Bot. 12: 175 (1869).
Gymnostomum aestivum Hedw. , Spee. Muse.: 32, t. 2, f. 4-7 (1801). -Aongstroemia nipponica
Sak., Bot. Mag . Tokyo 51 : 793, f. 3 (1937) .

Plants to 10 mm long. Stems rather sparsely leaved. Leaves ± spirally
arranged when dry, linear-oblong to lanceolate, without sheathing base, widest
near base, to 1.0 x 0.3 mm, acute; margins plane, entire, crenulate near base; costa
ending below leaf apex. Median laminal cells hexagonal, 5-7 µ,m, multipapillose,
less obscure, rather thin-walled, towards leaf base larger; basal cells rectangular,
8-12 x 4-5 µ,m ; cells at apex of leaves ± larger, smooth, pellucid.
Distribution : Japan (Hokkaido, Honshu) , Asia, Europe, Africa, N. and S. America.

2. Anoectangium stracheyanum Mitt. (Fig. 119, B)
J. Linn. Soc. Bot. suppl. 1: 31 (1859).
A. rivale Card ., Bull. Herb . Boiss. ser. 2, 8: 311 (1908) . - A. gymnostomoides Broth . & Yas., Bot.
Mag. Tokyo 29: 150 (1915) . - A. didymodontoides Broth ., Oefv. Finsk. Vet. Soc. Foerh . 62A(9): 12
(1921).

Plants to 10 mm long, green above, brownish below. Leaves incurvedappressed, lanceolate, acute, widest near base, to 1.2 mm long ; margins papillose
crenulate except in the lower part; costa excurrent in a yellowish, smooth, pellucid
point. Median laminal cells rounded -hexagonal, 4-6 µ,m , multipapillose; marginal
cells subquadrate or irregular; lower cells subquadrate to rectangular, sl ightly larger
than the median cells; cells of apiculus ± larger. Seta 6-8 mm long. Capsules
ovoid , ea. 0.8 x 0.5 mm.

.

e

.,

I

d
· ··- .

''
'

!

a

~

~-

l

'

J

m

Figure 119.

A. Anoectangium aestivum (Hedw.) Mitt. a. Leaves, x41 . b. Cells at leaf apex, x300. c. Cells
at leaf base, x300. [Saito 13571)
B. A. stracheyanum Mitt. d. Leaves, x41 . e. Median lamina! cells, x462. (lsotype of A. rivale

Card.)

C. A. thomsonii Mitt. f Leaves, x41. g. Cells at leaf apex, x300. h. Median lamina! cells,
x462. (lsotype of A. dichroum Card .)
D. Mo/endoa sendtneriana (B. S. G.) Limpr. i. Leaves, x40. j. Snapped leaf, x40. k. Cells at
leaf apex, x300. /. Median lamina! cells, x462. m. Cells at leaf base , x300. (Noguchi 75234]
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Exsiccati : Musci Japonici 29: 1402 (1977) .
Distribution: Japan (Hokkaido, Honshu, Shikoku), Korea, China, Taiwan , Himalaya.

3. Anoectangium thomsonii Mitt. (Fig. 119, C)

J. Linn Soc. Bot. suppl. 1:31 (1859) .
A. dichroum Card., Bull . Herb. Boiss. ser. 2, 7: 712 (1907) . - A. /aetevirens Besch. & Card., Bull.
Herb. Boiss. ser. 2, 7: 712 (1907). -A. sublaetevirens Card ., Bull. Herb. Boiss. ser. 2, 7: 712 (1907).

Stems to 10 mm long. Leaves linear-oblong, without sheathing base, widest
near middle, to 1.5 mm long, acute or shortly apiculate; margins erect or plane,
papillose-crenulate; costa excurrent in a small, pellucid apiculus, scabrous almost
throughout the entire length at back. Median laminal cells subquadrate to
hexagonal or transversely rectangular, 4.5--6.0 µm , rather thin-walled; lower cells
rectangular, 12-28 x 4.5-7.0 µm, thin-walled, smooth, hyaline; basal-marginal cells
narrowly rectangular, 8.5-12.0 x 3-4 µm. Seta ea. 7 mm long. Capsules ovoid to
ovoid-oblong, ea. 1.2 x 0. 7 mm.
Exsiccati: Musci Japonici 1: 35 (1947), as A. dichroum ; 5: 201 (1951), as A. dichroum; 28: 1352
(1977) ; 30: 1451 (1978).
Distribution: Japan (Hokkaido , Honshu , Shikoku , Kyushu) , Korea, China, Taiwan , Himalaya,
Soviet Far East.

11. Molendoa Lindb.
Molendoa sendtneriana (B. S. G.) Limpr. (Fig. 119, D)
Laubm. Deutsch!. 1: 250 (1888) .
Anoectangium sendtnerianum B. S. G., Bryol. Eur. 1: 91 , t. 39 (1846).

Plants usually to 10 mm long, pale-green above, brownish below. Stems
simple or with few branches, with a central strand . Leaves incurved when dry,
fragile, linear, with small sheathing base, to 3 mm long, keeled, acute; margins erect
or plane, papillose-crenulate, entire below; costa stout, extending to leaf apex or
shortly excurrent, smooth at back, papillose on the ventral surface, in cross-section
with both ventral and dorsal stereids. Median laminal cells rounded-hexagonal or
subquadrate, 6.0-8.5 µm in diam. , with 3-4, large papillae (not stellate) , obscure,
rather thick-walled; marginal cells smaller, transversely rectangular; lower cells
hyaline, rectangular or elongate-hexagonal, smooth, 20-30 x 8.5-10.0 µm, towards
leaf margins smaller. Perichaetia axillary, ea. 0.85 mm long.
Distribution: Japan (Honshu), Himalaya, Soviet Far East, Europe , N. America.
SPECIES NOT AVAIL.ABLE
1. Mo/endoa hornschuchiana (Hook .) Lindb . ex Limpr. , Laubm . Deutsch!. 1: 248 (1888).
A single collection in Japan reported by Saito (1975) seems to be a species of Gymnostomum.
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12. Leptodontium (C. Muell.) Hampe ex Lindb.
Leptodontium flexifolium (Dicks. ex With.) Hampe (Fig. 120, A)
In Lindb., Oefv. K. Vet. Ak. Foerh. 21: 227 (1864) .
Bryum f/exifolium Dicks. ex With. , Syst. Arr. Brit. Pl. ed. 4, 3: 799 (1801) . - Leptodontium nakaii
Okam ., J. Coll. Sc. Imp. Univ. Tokyo 36(7) : 9, f. 5, a- h (1915) . - L. gracillimum Nog. , J. Jap. Bot. 20:
142, f. 22 (1944).

Plants small, slender, dark- to yellowish-green. Stems usually simple, erect to
ascending ; in cross-section somewhat triangular, without central strand, cortical
cells small, inner cells large, thick-walled . Gemmae axillary, numerous, obovoid to
ellipsoid. Leaves remote or dense, appressed and flexuose when dry, erect- or
wide-spreading or somewhat recurved when moist, oblong-ovate, acute or broadly
acute, 1.0-1 .6 x 0.35--0.40 mm, keeled ; margins papillose, plane above, recurved on
one side in the lower half, dentate above, the teeth remote, usually consisting of a
single projected cell ; costa stout, extending to near the leaf apex, papillose on the
dorsal surface excepting the basal part, smooth on the ventral surface, in crosssection with both ventral and dorsal stereids, without epidermal layer. Median
laminal cells obscure, quadrate or transversely elongate, 9--12 µm , densely
papillose, thin-walled; the papillae 8-shaped or irregular, rarely C-shaped; marginal
cells similar to the median ; lower cells rectangular, 15-25 x 9--12 µm, hyaline,
smooth, thick-walled. Dioicous. Perichaetia terminal on a short branch ; inner
perichaetial leaves ovate-oblong, acute, to 2.6 mm long. Seta 8-15 mm long, ea.
0.15 mm thick. Capsules suberect, oblong-cylindric, 1.4-2.0 x 0.40--0.57 mm, with
few stomata. Annulus present. Operculum high-conic, 0.40--0.55 mm. Peristome
teeth linear, irregular in outline, often bifid, to 0.18 mm long, yellowish , smooth.
Spores 16--20 µm, verrucose. Calyptra cucullate, ea. 3 mm long.
Distribution: Japan (Honshu) , Asia, New Guinea, Europe, central Africa, N. and S. America,
Hawaii .

The plants grow on thin soil-covered rocks and on the bark of trees at higher
elevations in Japan.
L. flexifolium is rare and the sporophytes are unknown in Japan. The abovementioned description and the illustration of sporophytes were based on a
collection from Taiwan.
The specimen from Japan determined by Saito (1975) as Leptodontium
pergemmascens appears to be L. f/exifolium.

13. Hyophila Brid.
Stems simple, usually with a central strand ; axillary gemmae sometimes
present on long, slender stalks, obovate, pyriform or echinate. Leaves oblong,
lingulate or spathulate, narrowed towards base, broadly acute to obtuse; margins
entire or dentate above, involute when dry; costa stout, excurrent or ending below
leaf apex, with both dorsal and ventral stereids, the epidermal cells of dorsal side
prosenchymatous, small in diameter. Median lamina! cells almost isodiametric,
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somewhat obscure, inflated to mammillose, rather thick-walled; basal cells
rectangular to oblong, hyaline. Dioicous. Capsules erect, cylindric, eperistomate;
stomata few. Annulus differentiated. Operculum long-rostrate. Calyptra cucullate.
KEY TO THE SPECIES

1. Leaf margins usually toothed above. Gemmae echinate ...... ... ..... ... 2. H. involuta
1. Leaf margins usually entire throughout. Gemmae, when present, almost
obovoid ............................ ... ....... ........ ....... ... ............... .... ......................... .. ............ 2
2. Gemmae present. Leaves oblong to elliptic, broadly acute .... .... ..... ..... ..... ..... ..
.. ...... ........... .. .. ... .. ..... .... ......................... .. ... ..... .... .. .. ............... 1. H. propagulifera
2. Gemmae absent. Leaves oblong with apiculate apex .... .......... 3. H. acutifolia
1. Hyophi/a propagulifera Broth. (Fig. 121 , A)

Hedwigia 39: 212 (1900).
Gemmae dark-brown, obovate to pyriform, 0.07-0.09 mm long, ea. 0.06 mm
broad, multicellular, smooth on the surface. Leaves incurved when dry, oblong to
elliptic, to 2 mm long, broadly acute, with a small mucro, somewhat arcuately
recurved above when moist; margins plane or suberect, entire above, widely
incurved below; costa stout, shortly excurrent or percurrent, yellowish-brown, the
cells on ventral surface rectangular, mammillose, cells on the dorsal surface
elongate, flat. Median laminal cells rounded-quadrate, mammillose, 5-7 µ,m, the
walls somewhat incrassate at corners; marginal and upper cells rounded-quadrate,
often arranged in diagonal rows; basal cells elongate-rectangular, 20-35 x 9-12 µ,m ,
thin-walled, towards leaf margins smaller.
Exsiccati: Musci Japonici 9: 428 (1955); 12: 587 (1957) ; 19: 924 (1964) ; 20: 980 (1964); 28: 1373
(1977); 30: 1473 (1978).
Distribution: Japan (Honshu, Shikoku , Kyushu, Ryukyu) , Korea, Taiwan.

It is not easy to distinguish Hyophila propagulifera vegetatively from H. involuta
(Hook.) Jaeg.
2. Hyophila involuta (Hook.) Jaeg. (Fig. 120, B)

Ber. S. Gall. Naturw. Ges. 1871-72: 354 (1873).
Gymnostomum invo/utum Hook., Musci Exot. 2: 154 (1819).

Gemmae echinate, yellowish-green, variable in size, usually 0.2-0.3 mm.
Leaves incurved when dry, oblong, broadly acute, 2.0-2.5 x 0.8-0.9 mm; margins
strongly involute when dry, crenate to strongly dentate above, occasionally almost
entire; costa extending to leaf apex, yellowish-brown. Median laminal cells
rounded-hexagonal , 4-6 µ,m, mammillose on both surfaces, the walls thin; marginal
cells similar to the median; basal cells rectangular, 60--80 x 8--15 µ,m, towards leaf
margins smaller. Inner perichaetial leaves similar to stem leaves. Seta 10-12 mm
long, yellowish to yellowish-brown. Capsules erect, cylindric, somewhat wider
below the middle, 1.8--2.0 x 0.30-0.35 mm, occasionally slightly asymmetric.
Annulus present, of 3-4 rows of small cells. Operculum long-conic, 0.50-0.55 mm
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Figure 120.

A. Leptodontium flexifo/ium (Dicks. ex With.) Hampe. a. Plant, x6. b. Cross-section of stem ,
x250. c. Gemmae, x200. d. Leaves, x34. e,f Cross-sections of leaf (e, upper, f, lower parts),
x250. g. Cells at leaf apex, x250. h. Median laminal cells, x385. i. Inner perichaetial leaf, x16. j.
Capsule , x12. k. Peristome teeth, x213. [Noguchi 29326]
B. Hyophi/a involuta (Hook.) Jaeg . /. Dry plant, x10. m. Leaves, x20. n. Cells at leaf apex,
x250. o. Median laminal cells, x385. p. Inner perichaetial leaves, x20. q. Capsule , x15. r.
Germinated gemmae , x63. [Kumamoto Univ. Herb . 1564]
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long. Spores 8-10 µm, smooth. Calyptra long but with a short beak, 0.25-0.30 mm
long.
Exsiccati: Musci Japonici 2: 58 (1948), as H. micholitzii. Bryophyta Exsiccata 1: 18 (1977).
Distribution: Japan (Honshu , Shikoku, Kyushu, Ryukyu) . Asia, New Guinea, Europe, N. and S.
America, Australia.

3. Hyophila acutifolia Saito (Fig. 121, 8)

J . Hattori Bot. Lab. 39: 470, f. 38, 1-15 (1975) .
Plants small , green. Stems short, without central strand. Gemmae not seen.
Leaves incurved when dry, oblong, acute or with a small apiculus, 1.5-1.8 x 0.45
mm; margins plane, entire; costa extending to leaf apex, the cells on dorsal surface
smooth, cells on the ventral surface subquadrate to rectangular, smooth, in crosssection of the upper part with dorsal and ventral stereids. Median lamina! cells
hexagonal, 7.0-8.5 µm, pellucid, bulging, thin-walled, towards leaf base longer;
lower cells elongate-rectangular, 50-65 x 10-13 µm, thin-walled, towards leaf
margins narrower. Autoicous? Inner perichaetial leaves ovate-lanceolate, acute,
ea. 1 mm long. Seta 3-4 mm long, yellowish. Capsules erect, oblong-cylindric,
0.7-0.8 x 0.30-0.25 mm. Operculum long-rostrate, 0.5-0.6 mm long. Calyptra
cucullate, ea. 0.8 mm long.
Distribution: Endemic to Japan (Honshu}.

The areolation of leaves and the shape of capsules are characteristic for this
species. The cells of stereids of costa have rather a large diameter; this feature is
somewhat differ from that of Hyophila.
SPECIES NOT AVAILABLE
1. Hyophi/a sieboldii Besch., J. de Bot. 12: 295 {1898} .
This species has not been examined by Japanese authors.

14. Bryoerythrophyllum Chen
Stems simple or forked, with a central strand. Leaves acute to acuminate, or
rounded at apex, with somewhat sheathing base; margins plane or recurved, entire
or dentate above, the cells of teeth often larger than the neighboring cells; costa
stout, extending to leaf apex, with both ventral and dorsal stereids, the cells on
ventral surface subquadrate, with C-shaped papillae, cells on the dorsal surface
elongate, usually with C-shaped papillae except in the leaf base. Median lamina!
cells rounded-hexagonal to subquadrate, thin-walled, multipapillose, the papillae Cshaped or irregular, obscure; marginal cells similar to the median but often with
fewer papillae, forming a pellucid band along leaf margins above; cells of sheathing
base much larger, rectangular to oblong, smooth, hyaline, thin-walled. Dioicous or
autoicous. Perichaetia terminal ; inner leaves slender. Capsules erect on an
elongate seta, cylindric to oblong-cylindric, occasionally somewhat asymmetric,
with stomata. Annulus well-developed. Operculum with a short, oblique beak.
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Figure 121.

A. Hyophila propagulifera Broth. a. Cross-section of stem, x250. b. Leaves, x20. c. Crosssection of leaf, x250. d. Cells at leaf apex, 250. e. Median laminal cells, x385. f Cells at leaf
base , x250. g. Inner perichaetial leaf, x20. h. Capsule, x15. i. Gemmae, x 180. (Kumamoto
Univ. Herb. 30089]
B. H. acutifolia Saito. j. Cross-section of stem , x250. k. Leaves, x34. l. Cross-section of
costa, x250. 111. Cross-section of leaf, x250. 11. Cells at leaf apex, x250. o. Median laminal cells,
385. p. Cells at leaf base, x180. q. Inner perichaetial leaf, x34. r,s. Capsules, x20. (Holotype of
H. acutifolia Saito]
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Peristome teeth erect, linear-lanceolate, often bifid, finely papillose or reduced.
Calyptra cucullate.
KEY TO THE S PECIES

1. Leaves having a border of pellucid cells with few papillae ... ...... 5. B. atrorubens
1. Leaves not bordered .... .... .. ....... ... ................................ .......... ... ..... ...... ... ............... 2
2. Leaves linear-lanceolate, with a narrow base; margins recurved almost
throughout, with several teeth above .............. .. ...... ... .......... 1. B. recurvirostre
2. Leaves oblong-lanceolate or ovate-lanceolate, with a wide base; margins
recurved at middle, entire ..... .. ....................... ............ .... ...... .. .. .. .. ................ ..... 3
3. Leaf apex obtuse ............... .. .. ............. ........... ... ...... .. ... ........... 4. B. brachystegium
3. Leaf apex acute ............................................ ............ .. .................. ......... ..... ............ 4
4. Leaves ovate-lanceolate, with a large sheathing base; median lamina! cells
5-7 µm ...... .. .... .. .......... ........ ........... ....... ..... ... .... ............ 2. B. rubrum var. minus
4. Leaves oblong-lanceolate, with an indistinct sheathing base; median lamina!
cells 8-10 µm ....................... ... ................ ....... ..... .. ... .. .. ...... 3. B. gymnostomum

1. Bryoerythrophyllum recurvirostre (Hedw.) Chen (Fig. 122)
Hedwigia 80: 5, 255, abb. 52 (1941).
Weissia recuNirostre Hedw., Spee. Muse.: 71 (1801) .

Plants small, yellowish-green above, rusty to reddish-brown below. Stems to
1O mm or longer, densely leaved. Leaves incurved when dry, linear-lanceolate from
an oblong, somewhat sheathing base, 2.5-3.0 x 0.4-0.5 mm, narrowly acute,
slightly reflexed below, keeled above; margins recurved at middle, with few teeth
above, the teeth small and with few papillae, occasionally larger and smooth ; costa
reddish-brown, ending in a small pellucid mucro. Median lamina! cells subquadrate
to hexagonal, 5-8 µm, obscure; marginal cells similar to the median; lower cells
40-60 x 12-15 µm, with thin walls, often brownish, towards leaf margins smaller.
Autoicous or dioicous. Inner perichaetial leaves to 3 mm long. Seta 8-15 mm long.
Capsules cylindric, slightly arcuate, 1.5-2.5 x 0.40-0.45 mm. Operculum 0.5-0.8
mm long. Peristome teeth to 0.03 mm long, yellowish, perforate or bifid . Spores
12-15 µm, verrucose. Calyptra 2.0-2.8 mm long.
Distribution: Japan (Honshu). Widely distri buted in the N. Hemisphere and New Zealand .

2. Bryoerythrophyl/um rubrum var. minus Saito (Fig. 123, B)
J. Hattori Bot. Lab. 39: 476, f. 40, 12- 15 (1975) .
Lower leaves to 1 mm, upper leaves ea. 1.8 mm long, ovate-lanceolate, with a
large obovate or oblong, sheathing base, broadly acute, with a unicellular, hyaline
point; margins plane and almost entire, recurved in the lower half; costa stout,
extending to leaf apex, the cells on ventral surface quad rate, papillose, cells on the
dorsal surface papillose. Median lamina! cells obscure, hexagonal, 5-7 µm,
multipapillose, the papillae often C-shaped , towards the leaf margins longer; lower
cells rectangular, with few papillae ; the cells at leaf insertion rectangular, 15- 20 x
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Figure 122.
Bryoerythrophyllum recuNirostre (Hedw.) Chen. a. Dry plants, x1. b. Dry plant, x20. c.
Leaves, x45. d. Cells at leaf apex (dorsal view), x333. e. Median lamina! cells, x513. f Inner
perichaetial leaf, x45. g. Capsules, x20. h. Peristome teeth, x180. [Noguchi 44913]
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8---9 µm, smooth, somewhat thick-walled, towards leaf margins shorter. Dioicous.
Inner perichaetial leaves to 2.5 mm long, with a large obovate sheathing base,
recurved . Seta (5-)8---10 mm long, reddish-brown. Capsules erect, oblongcylindric, slightly asymmetric, 1.5-1 .8 x 0.50-0.55 mm, brown. Annulus present.
Operculum conic-rostrate, 0.55-0.60 mm long.
Distribution: Endemic to Japan (Honshu).

This specie is very near to B. recurvirostre, but is distinguished by the dioicous
inflorescence, and the entire, less-recurved leaf margins.
According to Saito (1975) , the var. minus is separated from var. rubrum by the
entire leaf margins and the thick-walled, sparsely papillose basal leaf cells.
3. Bryoerythrophyllum gymnostomum (Broth.) Chen (Fig. 123, A}

Hedwigia 80: 255, abb. 51, f. 1-4 (1941).
Didymodon gymnostomus Broth., Symb . Sin. 4: 39 (1929).

Plants very small, in dense mats. Gemmae numerous, axillary, obovate or
ellipsoid, 0.07-0.08 mm long, brown. Leaves oblong-lanceolate, obtuse to broadly
acute, often apiculate, to 1.30-1.45 mm, keeled above; margins plane and entire
above, slightly recurved below; costa stout, ending near the leaf apex, the cells on
ventral surface papillose, the papillae C-shaped , cells on the dorsal surface
papillose. Median laminal cells obscure, hexagonal, 8---1 0 µm , multipapillose, the
papillae mostly C-shaped, somewhat thick-walled; basal median cells rectangular,
15-25 x 8---12 µm , hyaline, smooth, somewhat thick-walled , towards leaf margins
shorter with thinner walls.
Distribution : Japan (Honshu , Shikoku), China.

4. Bryoerythrophyllum brachystegium (Besch.) Saito (Fig. 124, A)

J. Jap. Bot. 47: 14 (1972) .
Gymnostomum brachystegium Besch. , J. de Bot. 12: 281 (1898). Broth ., Oefv. Finsk. Vet. Soc. Foerh. 62A(9): 9 (1921) .

Didymodon obtusissimus

Plants small. Stems to 15 mm long. Leaves appressed when dry, widely
spreading when moist, lanceolate, broadly acute to obtuse, often with a unicellular
hyaline mucro, to 2.0 x 0.3 mm, concave below, keeled above; margins plane
above, somewhat recurved below, entire, not bordered ; costa minutely papillose at
back in the upper half, occasionally almost smooth. Median laminal cells
subquadrate, 5- 8 µm, multipapillose, the papillae C-shaped or irregular, thickwalled. Inner perichaetial leaves similar to stem leaves. Capsules oblong to
oblong-cylindric, 1.0- 1.5 x 0.5 mm. Peristome teeth reduced , short and fragile.
Spores 13- 16 µm , verrucose.
Distribution: Japan (Hokkaido , Honshu), China.

5. Bryoerythrophyllum atrorubens (Besch.} Chen (Fig. 124, 8)

Hedwigia 80 : 5, 262, f. 56 (1941} .
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Figure 123.

A. Bryoerythrophyllum gymnostomum (Broth.) Chen. a,b. Gemmae, x216. c. Leaves, x41. d.
Cells at leaf apex, x300. e. Median laminal cells, x462. f Cells at leaf base , x216. [TNS 37306]
B. B. rubrum var. minus Saito. g,h. Leaves, x41. i. Median laminal cells, x462.
perichaetial leaf, x24. k. Capsules, x18. (Holotype of B. rubrum var. minus Saito]

j. Inner
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Figure 124.

A. Bryoerythrophyllum brachystegium (Besch .} Saito. a. Leaves, x45. b. Leaf apex (dorsal
view) , x333. c. Median lamina! cells, x513. d. Capsule, x13. [lsotype of Gymnostomum
brachystegium Besch.]
B. B. atrorubens (Besch.} Chen. e. Leaves, x20. f Cells at leaf apex, x333. g. Median
lamina! cells, x333. [Noguchi 60146]
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Figure 125.

A. Barbu/a subcomosa Broth. a. Dry plant, x1. b. Male plant, x7. c. Gemmae , x180. d.
Lower leaves, x34. e. Upper leaves, x34. f Median laminal cells, x385. g. Cells at leaf base ,
x250. h. Inner perigonial leaf, x20. [Musci Japonici 703, 704]
B. B. javanica Dozy & Molk. i. Leaves, x20. j. Leaf apex, x250. k. Median laminal cells,
x385. l. Cells at leaf base , 250. m. Inner perichaetial leaf, x34. n,o. Capsules, x 15. [lsotype of
B. sublaevifolia Toy.]
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Trichostomum atrorubens Besch ., Rev. Bryol. 18: 88 (1891).

Plants large, yellowish-green above, rust-colored below. Stems to 100 mm
long, prostrate and flexuose, sparsely leaved. Leaves crisped when dry, erect- or
wide-spreading, often somewhat arcuate when moist, lanceolate to narrowly
oblong-ovate, 1.8-3.0 x 0.5-0.8 mm, acute; margins recurved below, coarsely
dentate above; 3-4 rows of hexagonal to transversely elongate, yellowish, pellucid
cells with few papillae forming a border along leaf margins; costa yellowish-brown.
Median laminal cells rounded-hexagonal, 4.5-6.0 µm, multipapillose, the papillae Cshaped or irregular; lower cells 40-65 x 12-15 µm, with thin walls, towards leaf
margins smaller.
Distribution: Japan (Honshu), China , Himalaya.
SPECIES NOT AVAILABLE
1. Bryoerythrophyllum linearifolium Saito, J. Hattori Bot. Lab . 39: 481, f. 42, 1-10 (1975).
This species is unknown to me.

15. Barbu/a Hedw.
Plants dark-green to reddish, small to large-sized. Stems usually simple, with a
central strand. Gemmae at times present, clavate. Leaves dense, appressed or
slightly contorted when dry, erect or widely spreading when moist, lanceolate,
ovate-oblong or lingulate, acute or obtuse, often apiculate; margins usually entire,
rarely dentate, often revolute; costa stout, percurrent, shortly excurrent or ending
below the leaf apex, dorsally papillose or smooth above. Median laminal cells often
somewhat obscure, rounded-quadrate or -hexagonal, usually thin-walled,
multipapillose or almost smooth; lower cells rectangular, pellucid, smooth, with
thin-walls. Dioicous. Perichaetia terminal; inner leaves usually similar to the upper
stem leaves. Seta elongate, smooth. Capsules erect, oblong to ovoid-cylindric,
with stomata. Annulus usually present. Operculum long-rostrate from a conic
base. Peristome teeth filiform, with low basal membrane, spirally twisted , split to
the base, reddish-brown, densely papillose. Spores scabrous. Calyptra cucullate.
KEY TO THE SPECIES

1. Stems with hyalodermis. Leaves regularly and strongly dentate .. 1o. B. hiroshii
1. Stems without hyalodermis. Leaves entire or nearly so .. .. .. ... ..................... ... ..... 2
2. Inner perichaetial leaves oblong-ovate, apex rounded-obtuse ...................... .. ..
........ ............................. .... .. .. .. ...... ....... .............................. .... .... . 11 . B. convoluta
2. Inner perichaetial leaves oblong-lanceolate, apex acute, acuminate or obtuse
3

3. Laminal cells pellucid, without papillae ...... .. ..................................... .. ............... ... 4
3. Laminal cells ± obscure, each with several papillae (excl. B. constricta, B.
michiganensis and B. asperifolia) .... ................................. .... .... .. .. ...... ................. 6
4. Leaves narrowly rounded-obtuse; margins involute above; laminal cells
inflated on the ventral surface, thin-walled ................................... 2. B. javanica
4. Leaves acute; margins erect; laminal cells mammillose, thick-walled ............ 5

POTTIACEAE

301

5. Leaves oblong-lanceolate; laminal cells mammillose to inflated
... ......... .. ....... ... ....... .. ... ...... ................ .... ..... .......... ...... ... .. ....... ....... 1. B. subcomosa
5. Leaves linear-lanceolate from a triangular base; lamina! cells smooth ... ...... ... ...... .
... ........... ... ..... .. .. .... ............ ...... ................................ ... ..... ........ ...... .. .. .. 12. B. arcuata
6. Costa dorsally scabrous above ..... ..... .. ............. ..... .. ... ...... .... .... ....... .............. ... 7
6. Costa almost smooth on the dorsal surface .... .... ................ ... ............... .. ... ... ... 9
7. Leaves oblong-lanceolate. Gemmae absent ... ................... ...... . 4. B. unguiculata
7. Leaves ovate-oblong or -lanceolate. Gemmae present .... ........ ...... .... ...... ........ ... 8
8. Gemmae ellipsoid, of numerous cells. Costa ending in the leaf apex, leaf
apex of several smooth cells .... ............ .. .. ..... ... .... .... .. .............. 5. B. horrinervis
8. Gemmae clavate to ellipsoid, of few cells. Costa mostly ending in a small
mucro of one, large, hyaline cell .... .... .................................. ... ......... 3. B. indica
9. Leaf margins slightly recurved; laminal cells multipapillose, obscure .. .... .......... .. ..
.... .... ....... ... ........... ............... .. ... ... ... ...... ...... .... .......... .... ... .. .. ... .......... 7. B. coreensis
9. Leaf margins strongly revolute; lamina! cells inflated or slightly mammillose but
not papillose, pellucid .. ....... ............................. ... ...... .. .... ........... .... ........ .... ...... .... 1o
10. Leaves linear-lanceolate from an ovate base .. ............ ... ........ 8. B. constricta
10. Leaves ovate-lanceolate, ± broadly attenuate ...... ...... ........... .... .... .... ......... . 11
11 . Stems with a central strand. Cells on the ventral surface of costa elongate.
Basal lamina! cells similar to the median .............. ... ........ .. .... 9. B. michiganensis
11 . Stems lacking central strand. Cells on the ventral surface of costa almost
isodiametric. Lower laminal cells longer than the median ..... ..... 6. B. asperifolia
1. Barbu/a subcomosa Broth. (Fig. 125, A)

Hedwigia 38: 211 (1899).
B. tosaensis Broth., Oefv. Finsk. Vet. Soc. Foerh. 62A(9): 10 (1921) . - B. laevifolia Broth . & Yas.,
Oefv. Finsk . Vet. Soc. Foerh. 62A(9): 11 (1921). - Dialytrichia fragilima Di x. & Sak., Bot. Mag . Tokyo
52: 130, f. 2 (1938).

Plants medium-sized, grayish- to dirty-green. Stems to 20 mm long, simple or
sparingly forked. Gemmae clavate, multicellular. Leaves loosely appressed and
flexuose-incurved when dry, erect-spreading when moist, lanceolate, to 2.0 x 0.5
mm, rather obtuse, keeled; margins erect, entire; costa stout, ea. 0.09 mm thick at
base, extending to leaf apex, yellowish-brown, prominent at back, the cells on both
surfaces subquadrate to rectangular, mammillose in the upper half of costa.
Median laminal cells somewhat obscure, rounded-quadrate, 7-9 µ,m, mammillose,
rather thick-walled; marginal cells somewhat smaller; lower cells pellucid,
rectangular, 20-35 x 8.5-13.0 µ,m, plane, thin-walled, the cells at basal angles
smaller. Inner perichaetial leaves narrower than stem leaves, to 2.5 mm long. Seta
reddish-brown, 8-10 mm long. Capsules erect, cylindric, 1.2-1.5 x 0.4-0.6 mm.
Perigonia terminal; inner leaves cymbiform, with a short acumen, ea. 1 mm long.
Exsiccati: Musci Japonici 2: 57 (1948), as B. tosaensis; 15: 703, 704 (1959), as Hydrogonium
pseudo-ehrenbergii; 20: 954 (1964), as B. pseudo-ehrenbergii, 956, as B. tosaensis.
Distribution: Japan (Honshu, Shikoku , Kyushu , Ryukyu), Taiwan.

This species often grows in compact tufts on rocks moistened by dripping
water.
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2. Barbu/a javanica Dozy & Molk. (Fig. 125, B)

Ann. Sc. Nat. Bot. ser. 3, 2: 300 (1844).
B. sublaevifolia Toyama, Acta Phytotax . Geobot. 6: 102, f. 3 (1937).

Plants small, to 10 mm long. Stems simple, densely leaved. Leaves appressed
when dry, erect-spreading when moist, oblong-ovate, 1.5- 2.2 x 0.50--0.65 mm,
usually obtuse to rounded-obtuse; margins entire, strongly involute above; costa
stout, ending just below the leaf apex, orange-brown, the cells on both dorsal and
ventral surfaces subquadrate to short-rectangular and inflated excepting the lower
1/3, the lower cells elongate smooth. Median laminal cells obscure, rectangular,
hexagonal or subquadrate, 4-6 µm, thin-walled, inflated on the ventral surface,
scarcely inflated and occasionally indistinctly papillose on the dorsal surface; lower
cells hyaline, elongate-rectangular or -hexagonal, 30-45 x 12-15 µm, towards leaf
margins smaller, thin-walled. Inner perichaetial leaves similar to the upper stem
leaves, to 1.8 mm long. Seta reddish-brown, ea. 10 mm long. Capsules suberect,
brown, oblong, 0.8--1.0 x 0.30--0.35 mm. Operculum long-rostrate, 0.8--0.9 mm
long. Peristome teeth sinistrorse, filiform , ea. 0. 7 mm long, red-brown, finely
papillose. Calyptra 1.5-1 .7 mm long.
Distribution: Japan (Honshu, Kyushu , Ryukyu), eastern and southeastern Asia.

The oblong-ovate leaves with involute margins distinguish this species from the
allied species of Barbu/a in Japan, but may serve to confuse this species with
Hyophila spp. The areolation of leaves and the long sinistrorse peristome teeth,
however, separate them.
3. Barbu/a indica (Hook.) Spreng. (Fig. 126, A)

In Steud., Nomencl. Bot. 2: 72 (1824) .
Tortu/a indica Hook. , Musci Exot. 2: 135 (1819) . - Barbu/a unguiculata var. proligeraq Broth. ,
Oefv. Finsk. Vet. Soc. Foerh . 62A(9): 10 (1921). - B. ochrocarpa Toyama, Acta Phytotax. Geobot. 6:
103, f. 4 (1937) . -Hyophila asanoi Sak., Bot. Mag. Tokyo 67: 38, f. 1. (1954). -H. bilo-insulare Sak .,
Bot. Mag . Tokyo 67: 39, f. 3 (1954) . -H. nakayamae Sak., Bot. Mag. Tokyo 67: 39, f. 2 (1954) .

Plants small. Gemmae numerous, clavate, 70-90 µm long. Leaves slightly
crisped when dry, oblong-ovate or -lanceolate; lower leaves ea. 1.20 x 0.35 mm;
upper leaves 1.5 x 0.4-0.6 mm, obtuse to broadly obtuse; margins plane, often
recurved at middle; costa stout, extending to a small mucro which consists of 1 to
3, smooth hyaline cells, scabrous at back in the upper half. Median laminal cells
obscure, quadrate to hexagonal , 4.5-6.0 µm, thin-walled, the papillae C-shaped;
lower cells hyaline, rectangular, 20-35 x 7-9 µm, thin-walled . Seta 5--8 mm long,
pale. Capsules erect, cylindric, 0.8-1.2 x 0.4-0.5 mm, brown, at times slightly
asymmetric. Operculum conic-rostrate, 0.9--1.0 mm long. Peristome teeth filiform ,
ea. 0.8 mm long, sinistrorse. Spores, 8--10 µm, smooth. Calyptra 2.5-3.0 mm long,
long-rostrate.
Exsiccati: Musci Japonici 20: 953 (1964) ; 31: 1508 (1980).
Distribution: Japan (Honshu, Shikoku , Kyushu , Ryukyu, Bonin Isis.), tropical and subtropical Asia.
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Figure 126.

A. Barbu/a indica (Hook.) Spreng. a. Gemmae, x300. b. Lower leaf (dorsal view), x41. c.
Upper leaves, x41. d. Cells at leaf apex, x235. e. Median lamina! cells, x462. f,g. Capsules,
x18. [Noguchi s.n.]
B. B. asperifo/ia Mitt. h. Leaves, x25. i. Median lamina! cells, x462. j. Cells at leaf base,
x300. [Saito 12907]
C. B. coreensis Card. k,l. Leaves, x25. m. Median lamina! cells, x462. n. Cells at leaf base ,
x462. o. Capsule, x18. p. Gemmae, x162. [Noguchi 4706]
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4. Barbu/a unguiculata Hedw. (Fig. 127, B)
Spee. Muse.: 118 (1801}.
B . tokyensis Besch., J. de Bot. 12: 296 (1898) .

Plants dirty green. Stems to 20 mm long. Gemmae not found. Leaves
incurved when dry, erect-spreading when moist, oblong-lanceolate, obtuse and
mucronate or apiculate, decurrent at the basal angles, 2.5-3.0 x 0.5-0.6 mm, keeled
above, concave below; margins crenate due to projecting cells, often with papillae,
recurved almost throughout one side, less recurved or plane on the other side;
costa orange-brown, stout, extending to near the leaf apex, the surface cells on
both sides elongate, papillose at back in the upper half of costa. Median lamina!
cells obscure, hexagonal to subquadrate, 6-10 µm, inflated, multipapillose, the
papillae lunate or irregular, the walls very thin and somewhat wavy; marginal cells
similar to the median; lower cells hyaline, elongate-rectangular or -hexagonal,
35-45 x 9-12 µm, smooth, thin-walled, towards leaf margins narrower. Inner
perichaetial leaves similar to stem leaves but smaller, cuspidate, the margins not
recurved. Seta 6-1 o mm long, reddish-brown. Capsules erect, slender, oblongcylindric, 2.5-3.0 x 0.50-0.65 mm, reddish-brown, slightly curved . Operculum hornshaped (conic-subulate) , 1.5-1.8 mm long. Peristome teeth filiform, sinistrorse, ea.
1.2 mm long, reddish-brown, finely papillose. Spores 8-13 µm, slightly scabrous.
Calyptra 3.0-3.5 mm long.
Exsiccati: Musci Japonici 6: 296 (1952), as Torte/la himantina; 9: 405 (1955); 10: 454 (1956); 18:
851 (1962); 24: 1153 (1971); 25: 1205 (1973); 32: 1554 (1981).
Distribution: Japan (Hokkaido , Honshu, Shikoku, Kyushu, Ryukyu) . Widely distributed in the N.
Hemisphere and New Zealand.

5. Barbu/a horrinervis Saito (Fig. 127, A)

J. Hattori Bot. Lab. 39: 486, f. 43 (1975}.
Stems ea. 1o mm long. Gemmae ellipsoid, 0.15-0.25 mm long, with a minute
apiculus, multicellular, green to brown. Leaves incurved when dry, erect-spreading
when moist, gradually narrowed to an acute or obtuse and often mucronate apex
from an obovate, slightly sheathing base; lower leaves ea. 1.20 x 0.45 mm; upper
leaves ea. 1.8 x 0.6 mm; margins plane and crenulate due to projecting cells above,
not recurved below; costa stout, reaching to leaf apex, prominent at back, the cells
on ventral surface rectangular, with few papillae, cells on the dorsal surface
prosenchymatous, scabrous except the lower cells. Median laminal cells obscure,
hexagonal , 6-8 µm, with several large blunt papillae; lower cells rectangular to
elongate-rectangular, 20-35 x 8.5-10.0 µm , pellucid, thin-walled . Inner perichaetial
leaves much larger than stem leaves, to 2.8 mm long, tapering to a short lanceolate
point from a very long-sheathing base. Seta 10-13 mm long, reddish-brown.
Capsules erect, oblong-cylindric, 1.0-1.5 x 0.35-0.48 mm, reddish-brown. Annulus
not seen. Operculum long-rostrate, 1.0-1.3 mm long. Peristome teeth ea. 1 mm
long, brown, filiform, sinistrorse. Spores 8-10 µm, smooth. Calyptra 2.5-2.8 mm
long, cucullate, dextrorse, slightly scabrous above.
Exsiccati: Musci Japonici 28: 1355 (1977).
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Figure 127.
A. Barbu/a horrineNis Saito. a. Gemma, x135. b. Leaves, x34. c. Cells at leaf apex, x250.
d. Median laminal cells, x385. e. Inner perichaetial leaf, x34. f-h. Capsules, x20. [Holotype of
B. horrineNis Saito]
B.B. unguiculata Hedw. i. Dry plant, x1 . j. Leaves, x20. k. Cells at leaf apex, x250. !.
Median laminal cells, x385. m. Cells at leaf base, x250. 11. Inner perichaetial leaf, x20. o.
Capsule , x15. p. Capsules, x10. [Noguchi 4207]

C. B. constricta Mitt. q. Leaves, x 11. r. Cells at leaf apex (dorsal view), x 130. s. Median
laminal cells , x245. t. Capsule, x11. u. Peristome teeth , x36. [lsotype of B. nipponica Nog.]
D. B. michiganensis Steere. v. Leaves, x20. w. Median laminal cells, x250. x. Gemmae ,
x250. [NICH 129543]
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Distribution: Endemic to Japan (Honshu , Kyushu).

6. Barbu/a asperifolia Mitt. (Fig. 126, B)
J. Linn. Soc. Bot. suppl 1: 34 (1859).

Plants reddish-brown . Stems to 40 mm long, simple or sparingly branched.
Leaves contorted when dry, somewhat reflexed when moist, ovate-lanceolate,
lower leaves ea. 2 mm long, upper leaves ea. 3 x 1 mm, acute, canaliculateconcave above; margins entire, revolute almost for the entire length; costa
extending to leaf apex, prominent at back, the cells on ventral surface quad rate, not
mammillose. Median laminal cells subquadrate to hexagonal, 8-14 x 4.0-4.5 µm,
mammillose on both surfaces, rather thick-walled; lower cells rectangular, 13-20 x
7.0-8.5 µm, bulging, thin-walled, towards leaf margins shorter.
Distribution: Japan (Honshu) . Widely distributed in the N. Hemisphere.

7. Barbu/a coreensis (Card.) Saito (Fig. 126, C)
J. Hattori Bot. Lab. 39: 484, f. 42, 11-28 (1975) .
B. paludosa var . coreensis Card ., Beih. Bot . Centralbl. 17: 8 (1904).

Plants small, deep-green. Stems ea. 10 mm long, simple. Gemmae axillary,
numerous, ovoid, brown, 90- 160 µm long. Leaves incurved when dry, erectspreading when moist, ovate-lanceolate, acute, to 2 mm long, ± amplexicaule and
slightly plicate at base; margins entire, ± recurved below, erect above; costa stout,
extending to leaf apex, yellowish-brown, parenchymatous at back almost for the
entire length, papillose above and smooth below. Median laminal cells obscure,
quadrate or hexagonal, 5-8 µm , densely papillose, thin-walled; lower cells much
larger, elongate, pellucid, thin-walled. Seta ea. 12 mm long. Capsules erect,
cylindric, ea. 1.50-0.35 mm. Operculum suberect, ea. 1.3 mm long.
Exsiccati: Musci Japonici 29: 1405 (1977) .
Distribution: Japan (Honshu , Shikoku) , Korea.

8. Barbu/a constricta Mitt. (Fig. 127, C)

J. Linn. Soc. Bot. suppl. 1: 33 (1859) .
B. nipponica Nog ., J. Jap. Bot. 27: 286, f. 53 (1952) . Bot. 27: 286 (1952).

B. nipponica var. graci/is Nog. , J. Jap .

Plants medium-sized, reddish-brown.
Stems to 30 mm long, flexuose .
Gemmae globose or oblong, 2-6-celled . Leaves appressed when dry, gradually
linear-lanceolate from an ovate-oblong base, to 3 mm long, keeled, acuminate;
margins entire, revolute at middle ; costa percurrent, somewhat dorsally scabrous,
the cells on ventral surface subquadrate. Median laminal cells rounded-quadrate ,
7-10 µm , bulged, pellucid, smooth or papillose with blunt papillae, rather thickwalled; lower cells elongate-rectangular or oblong-hexagonal, thick-walled. Seta
10- 15 mm long. Capsules erect, oblong-cylindric, 1.8-2.2 x 0.40-0.65 mm, brown.
Peristome teeth ea. 0.7 mm long, sinistrorse.
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Figure 128.
A. Barbu/a convoluta Hedw. a. Plant, x15. b. Leaves, x34. c. Median laminal cells, x385. d.
Cells at leaf base, x385. [Saito 15118]
B. B. hiroshii Saito. e_ Leaves, x20. f Cells at leaf apex, x250. g. Gemmae, x62. [Holotype
of B. hiroshii Saito]

C. Didymodon eroso-denticulatus (C. Muell.) Saito. h. Leaves, x20, i_ Median laminal cells,
x385. j. Median laminal cells, x250. k. Cells at leaf base, x385. [Nagano 10358]
D. D. Jeskeoides Saito. /. Leaves, x34. m. Median laminal cells, x385. n. Cells at leaf base,
x250. [Holotype of 0. /eskeoides Saito]
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Exsiccati: Musci Japonici 6: 252 (1952) as B. nipponica, 253 as B. nipponica var. gracilis; 26:
1253 (1976); 32: 1552 (1981) .
Distribution: Japan (Honshu, Shikoku, Kyushu) , China, Himalaya.

9. Barbu/a michiganensis Steere (Fig. 127, D)
In Grout, Moss FI. N. Am. 1: 180, f. 89 (1938).
Plants to 15 mm long, blackish-green to brownish. Gemmae abundant in leaf
axils, ovoid or globose, 2-6-celled, ea. 30-50 µ,m, brown. Leaves dense, not
crowded at the stem apex, appressed, not crisped but ± incurved when dry, erectspreading when moist, attenuate from ovate base, acuminate, to 2 mm long,
concave; margins entire, recurved in the lower 2/3; costa stout, percurrent,
brownish, ± mammillose at back above because of projection of cell ends, the cells
on the ventral surface elongate. Lamina! cells ± bulging, scarcely papillose, ±
obscure; median cells round or rounded-hexagonal, arranged in longitudinal rows,
6-9 µ,m, thick-walled, with thickened corners, towards leaf base scarcely larger, but
cells of the extreme base of leaf elongate, rectangular or rhomboidal, 13-18 x 7-1 0
µ,m.
Distribution: Japan (Honshu , Kyushu), Himalaya, India, N. America, Mexico.

Saito (1975) transferred this species to Didymodon, but the plants are known
by gametophore only. Here I have followed the original treatment.
10. Barbu/a hiroshii Saito (Fig. 128, B)
J. Hattori Bot. Lab. 39: 499, f. 48, 12-22 (1975).
Plants to 20 mm long, in dense tufts, ferruginous but green at tip. Stems simple
or with few branches. Gemmae ellipsoid or oblong, multicellular, 0.25-0.35 mm
long, blackish. Leaves incurved when dry, erect-spreading when moist, narrowly
oblong, broadly acute, lower leaves ea. 2.00 x 0.45 mm, upper leaves 2.5 x 0.5 mm;
margins erect, dentate above, the teeth small or large, unicellular; costa stout, the
cells on the ventral surface rectangular and papillose, or elongate-rectangular and
not papillose, cells on the dorsal surface prosenchymatous, smooth. Median
laminal cells obscure, hexagonal, 6.0--8.5 µ,m, multipapillose, the walls somewhat
thick, the cells in one row along leaf margins often somewhat pellucid, with fewer
papillae; lower cells elongate-rectangular, 30--45 x 8.5-10.0 µ,m , thin-walled .
Distribution: Endemic to Japan (Honshu, Shikoku , Kyushu).

11 . Barbu/a convoluta Hedw. (Fig. 128, A)
Spee. Muse.: 120 (1801) .
Plants small , deep-green. Stems ea. 10 mm long. Leaves oblong to oblongovate, obtuse or rounded at apex, to 1.50 x 0.35 mm; margins plane or ± recurved
on one side; costa stout, pale, parenchymatous and densely papillose in the dorsal
upper half, prosenchymatous and sparsely papillose in the dorsal lower half,
prosenchymatous and sparsely papillose on the ventral surface. Median laminal
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Figure 129.
Barbu/a arcuata Griff. a. Plant, x10. b. Male plant, x15. c. Leaves, x34. d. Cells at leaf apex
(dorsal view), x250. e. Median laminal cells, x385. f Cells at leaf base, x250. g. Inner
perichaetial leaf, x34. h. Capsule , x13. i. ~apsule, x20. }. Peristome teeth, x250. k. Perigonia,
x34. [Noguchi s.n.]
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cells obscure, quadrate to hexagonal, 6--9 µm, thin-walled, multipapillose on both
sides, the papillae often semicircular; lower cells subquadrate to elongaterectangular, papillose except at the extreme base. Inner perichaetial leaves oblongovate, obtuse to rounded-obtuse, convolute, the cells smooth. Seta ea. 15 mm
long, yellowish. Capsules suberect, oblong-cylindric, ea. 1.3 x 0.6 mm. Operculum
with an elongate beak, ea. 1 mm long.
Exsiccati: Musci Japonici 28: 1354 (1977); 29: 1404 (1977).
Distribution : Japan (Honshu, Kyushu), Asia, Europe, N. Africa, N. and C. America, New Zealand .

12. Barbu/a arcuata Griff. (Fig. 129)

Calcutta J. Nat. Hist. 2: 491 (1842).
B. comosa var.japonica Broth., Oefv. Finsk. Vet. Soc. Foerh. 62A(9): 9 (1921).

Plants small. Stems ea. 5 mm long. Leaves oblong- to triangular-lanceolate,
gradually tapering to an acute or acuminate point, 1.0- 1.6 x 0.25--0.30 mm, keeled;
margins recurved , especially in the upper half; costa stout, extending to near the
leaf apex, wavy on the dorsal surface. Median lamina! cells subquadrate to
rectangular, 8-12 x 5- 7 µm , smooth, pellucid, thick-walled; lower juxtacostal cells
rectangular, large, 20-35 x 9-12 µm; alar part not sharply differentiated but the cells
small, subquadrate to rectangular. Seta 5-7 mm long, sinistrorse when dry,
reddish-brown. Capsules erect, oblong to oblong-cylindric, 0. 7-1.0 x 0.45--0.50
mm. Operculum 0.7--0.9 mm long. Peristome teeth dextrorse, ea. 0.7 mm long,
reddish-brown. Spores 8- 13 µm, somewhat scabrous. Calyptra 1.5-1 .7 mm,
sinistrorse. Male plants smaller; inner perigonial leaves ea. 0.6 mm long.
Distribution: Japan (Honshu , Kyushu , Ryukyu), tropical, subtropical and temperate Asia.

16. Didymodon Hedw.
Plants often iron-colored to rusty green. Central strand usually present.
Leaves ovate- or oblong-lanceolate, gradually narrowed to an acute or acuminate
point; margins almost entire, plane to revolute, occasionally somewhat undulate;
costa extending to or near the leaf apex, prosenchymatous on both surfaces,
papillose on the dorsal surface except in the lower part. Median lamina! cells
almost pellucid, thick-walled, well-defined in surface view, with or without papillae;
lower cells elongate, smooth, without papilla; alar cells rounded to irregular, thickwalled. Inner perichaetial leaves scarcely differentiated. Capsules on a long seta,
oblong to oblong-cylindric. Operculum long-rostrate. Peristome teeth rather short,
erect, not twisted .
KEY TO THE SPECIES

1. Plants small. Leaves lax, strongly arcuate-recurved when moist ..... ............ ....... ..
..... ............ ............ .... ... ............... ............. ... ... ......... ........ .... ...... ....... 2. D. rigidicaulis
1. Plants medium to large-sized . Leaves dense, erect-spreading when moist ...... 2
2. Plants large. Leaves arcuate, keeled; costa papillose at back above .. ... ..... .. 3
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2. Plants medium-sized. Leaves scarcely arcuate, concave; costa not papillose
at back ........ .. ........... .. .... ...... .. ...... ... ........... ............... ......... ......... .... ........ .... ... ..... 4
3. Leaf margins entire .... ............. .. .. ................ .... .... .. ............ .... ......... . 3. D. giganteus
3. Leaf margins dentate in the upper 2/3 .............. .. .. .... .. .. .. 4. D. eroso-denticulatus
4. Leaves linear-lanceolate from a broadly cordate base; basal cells almost
isocliametric ... ... .. .. ..... ...... ... ............ .......... ......... ... .... ........ ...... ... 5. D. leskeoides
4. Leaves ovate-oblong to -lanceolate, not cordate at base; basal cells elongate
5

5. Basal laminal cells dense, mostly elongate-rectangular, thick-walled .. ..... .. .. .. ...... .
..... .................................. ... ... .. ... .... .... ..... .. .. ....... ..... .. ..... ............ .... . 7. D. nigrescens
5. Basal laminal cells lax, mostly rectangular, thin-walled .. .. ....... ... ........ ......... ......... 6
6. Upper leaf margins bistratose; costa ending below the leaf apex .... ..... ..... ..... ...
........ ... ...................... .. ... ... ........... ... ...... .. ......... ..... .... .... ... .. ..... ... ... .. 1. D. rigidulus
6. Upper leaf margins unistratose; costa extending to the leaf apex .. .. ............... ..
..... ... .............. ... ... ..... ......... ... ... .... .. ........... .... ... .. ..................... .. .. ... 6. D. japonicus
1. Didymodon rigidulus Hedw. (Fig. 130, A)

Spee. Muse.: 104 (1801) .
Stems to 10 mm long. Gemmae 30-40 µm, occasionally ea. 70 µm long,
Leaves ovate-lanceolate, apex
rounded, obovoid or clavate, multicellular.
attenuated, 1.8---2.3 x 0.50-0.65 mm, concave; margins entire, recurved except in
the apical and basal parts, bistratose in the upper half; costa stout, yellowishbrown, smooth on the dorsal and ventral surfaces, the cells on dorsal surface
rectangular or subquadrate in the upper half, elongate below, cells on the ventral
surface subquadrate or rectangular except in the elongate cells at base. Median
lamina! cells pellucid, rounded-quadrate to hexagonal, 5-7 µm, bulged, with or
without papillae, thick-walled; marginal cells somewhat smaller and more round ;
upper cells hexagonal, transversely elongate; lower cells rectangular, 20-35 x 8---12
µm, smooth; alar cells similar to the inner cells, thin-walled. Inner perichaetial
leaves similar to stem leaves but with a longer acumen. Seta ea. 8 mm long.
Capsules cylindric, ea. 1.3 x 0.4 mm. Peristome teeth almost erect, linear, usually
deeply bifid, sparsely papillose. Spores 6.0-8.5 µm.
Distribution: Japan (Honshu, Shikoku, Kyushu), Asia, N. Africa, Europe , N. & S. America.

The above description was taken from a specimen from Cechoslovakia.
2. Didymodon rigidicaulis (C. Muell.) Saito (Fig. 130, B)
J. Hattori Bot. Lab. 39: 502, f. 49, 1- 16 (1975).
Barbu/a rigidicau/is C. Muell. , Nuov . Giorn . Bot. ltal. n. ser. 4: 255 (1897). Spee. Muse. 1: 255 (1806) .

Tortu/a reflexa Brid. ,

Plants small and slender, rusty. Stems suberect, triangular in cross-section,
rather distantly leaved. Shoots ea. 2 mm wide. Leaves flexuose when dry,
recurved when moist, oblong-lanceolate, acute, 1.2-1 .5 x 0.35-0.40 mm, narrowly
decurrent at the basal angles, keeled above, concave below; margins strongly
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recurved in the lower half, plane above; costa percurrent, yellowish-brown, with
acute papillae on the dorsal surface. Median laminal cells ovate or elliptic (usually
transversely elongate) , 6-8 µm, usually with 1-3 acute papillae over lumen,
occasionally smooth, collenchymatous, thick-walled; marginal cells slightly smaller;
lower cells rectangular, 15-25 x 4.5-6.0 µm, thick-walled, but scarcely porose; the
cells at the basal angles rounded, uniformly thick-walled .
Exsiccati: Musci Japonici 9: 404 (1955); 12: 557 (1957) ; 13: 603 (1959) ; 20: 955 (1964) ; 28: 1356
(1977); 32: 1553 (1981). All as B. reflexa.
Distribution: Japan (Hokkaido , Honshu, Shikoku, Kyushu), Asia, Europe, Africa, N. & C. America.

This species is distinguished from allied species by the rather distant, spreading
and strongly recurved leaves which tend to occur 3 rows. The triangular crosssection of the stem and the strongly thickened corners of the laminal cells also
serve to distinguish this species.
3. Didymodon giganteus (Funck) Jur. (Fig. 130, C)
Laubmfl. Oest. Ungarn: 102 (1882) .
Barbu/a gigantea Funck, Flora 15: 483 (1832) .

Plants large, reddish-brown above, blackish-brown below. Stems usually to
100 mm long, simple or sparingly forked, prostrate-ascending, densely leaved.
Leaves flexuose-appressed when dry, widely spreading or recurved, oblonglanceolate to lanceolate, to 5.0 x 0.8 mm, acute, decurrent at the basal angles,
keeled or semicanaliculate; margins erect to plane, occasionally somewhat
undulate above, revolute in the lower half; costa slender, yellowish-brown,
extending to leaf apex. Median laminal cells rhomboidal or irregular caused by
strongly collenchymatous and incrassate walls, 6.0--8.5 µm, 1-3-papillose, often
smooth, towards leaf margins smaller; marginal cells rounded , thick-walled ; cells of
leaf insertion sublinear or elongate-rectangular, 20--40 x 4.0--4.5 µm, with thick and
subporose walls, towards the basal angles much shorter, rounded or oblong,
uniformly thick-walled .
Exsiccati: Musci Japonici 11: 503 (1956), as Barbu/a gigantea ; 33: 1603 (1982), as B. gigantea.
Distribution: Japan (Honshu , Shikoku, Kyushu), China, Himalaya, Europe , N. America.

This species is confined to limestone areas and the sporophytes are unknown
in Japan.
D. giganteus is easily distinguished from allied species by its large size and
irregularly thick-walled laminal cells.
4. Didymodon eroso-denticulatus (C. Muell.) Saito (Fig. 128, C)
J. Hattori Bot. Lab. 39: 504, f. 49, 17-26 (1975) .
Barbu/a eroso-denticulata C. Muell. , Nuov. Giorn. Bot. ltal. n. ser. 3: 102 (1896) .

Plants large, deep-brown, not glossy, in dense tufts. Stems elongate, to 50 mm
long, simple or sparingly branched. Leaves brown, flexuose when dry, erectspreading when moist, often arcuate, lanceolate, gradually attenuate, to 4 mm long,
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Figure 130.

A. Didymodon rigidu/us Hedw. a. Gemmae, x250. b. Leaves, x20. c. Cells at leaf apex,
x250. d. Median laminal cells, x385. e. Cells at leaf base , x250. f Capsule, x10. g. Peristome
teeth, x180. [Noguchi 47609 from Bohemia]
B. 0. rigidicaulis (C. Muell.) Saito. h. Plant, x10. i. Leaves, x34. j. Median laminal cells,
x385. k. Cells at leaf base, x250. [NIGH s.n.]
C. D. giganteus (Funck) Jur. /. Plant, x 1. m. Leaves, x 15. n. Median laminal cells, x385. o.
Cells at leaf base, x250. [Nagano s.n.]
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keeled above; margins recurved below, erect above, remotely dentate in the upper
1 /3, the teeth usually unicellular; costa stout, extending to leaf apex, brown, surface
cells parenchymatous and with low papillae above, below smooth, and
prosenchymatous on the ventral surface. Median laminal cells ovate, roundedquadrate or -rectangular, 5-8 µm, usually smooth, pellucid , the walls very thick,
punctate; lower cells rectangular or elongate-rectangular, thick-walled.
Distribution: Japan (Honshu) , Korea , China, Himalaya.

This species is very similar to D. giganteus, except in the dentate leaf margins.
5. Didymodon leskeoides Saito (Fig. 128, D)

J. Hattori Bot. Lab. 39: 508, f. 51, 1- 12 (1975).

Plants slender, ferruginous. Stems to 40 mm long, often attenuate at apex, with
a few microphyllous branches. Leaves lightly appressed when dry, erect-spreading
when moist, abruptly tapering to an elongate, narrow acumen from a wide ovate,
cordate base, concave, to 1.8 x 0.6 mm, the alar parts round , showing a somewhat
auriculate appearance ; margins entire, recurved at middle; costa brownish,
extending to leaf apex, the cells on ventral surface rectangular or subquadrate,
smooth, cells on the dorsal surface subquadrate or rectangular, smooth. Median
laminal cells rounded-quadrate or -rectangular, 6.0-8.5 µm , bulging on the dorsal
surface, smooth on the ventral surface, thick-walled; lower cells rounded-quadrate
to rectangular, 8.5- 10.0 µm, thick-walled; alar cells numerous, hexagonal to
subquadrate, small, thin-walled.
Distribution : Endemic to Japan (Honshu).

This species grows on damp rocks.
D. leskeoides seems to be closely allied to Barbu/a constricta in the wide,
round base of leaves and the basal angles showing a somewhat auriculate
appearance, but this feature is more pronounced in 0. /eskeoides than in B.
constricta .
6. Didymodon japonicus (Broth.) Saito (Fig. 131, A)

J. Hattori Bot. Lab. 39: 508, f. 51, 13-21 (1975) .
Molendoajaponica Broth ., Oefv. Finsk . Vet. Soc. Foerh . 62A(9) : 6 (1921) .

Plants small, yellowish-green. Stems to 10 mm long, simple. Gemmae on
modified rhizoids, rounded , several-celled, 30-40 µm, brown. Leaves incurved
when dry, erect-spreading when moist, linear-lanceolate, to 1.50 x 0.25 mm,
concave; margins recurved except in the basal and apical parts, entire; costa stout,
ea. 0.06 mm thick at base, extending to leaf apex, the cells on dorsal surface
subquadrate to rectangular and mammillose near apex, elsewhere elongate, cells
on the ventral surface subquadrate to rectangular and slightly mammillose above,
elongate in the lower half. Median laminal cells pellucid, rounded-quadrate, 6-8
µm, mammillose, rather thick-walled ; marginal cells similar to the median ; lower

Figure 131.

A. Didymodon japonicus (Broth.) Saito . a. Gemmae, x250. b. Leaves, x34. c. Cells at leaf
apex, x250. d. Median laminal ce lls, x385. e. Cells at leaf base, x250. (Noguchi 1388]

B. D. nigrescens (Mitt.) Saito. f Leaves, x48. g. Cells at leaf apex, x250. h. Median laminal
cells, x385. i. Cells at leaf base, x250. j. Inner perichaetial leaf, x20. k. Capsule, x15. (lsotype
of Andreaea kai-alpina Sak.]
C. Desmatodon gemmascens Chen. !. Gemmae, x135. m. Leaves, x10. n. Cells at leaf
apex, x180. o. Median laminal cel ls, x180. p. Cells at leaf base, x135. (Noguchi 44903]
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cells rectangular, 15-25 x 8-10 µ,m, thin-walled; the cells at basal corners
somewhat smaller, thin-walled.
Distribution: Endemic to Japan (Honshu).

Saito (1975) placed this species in the genus Didymodon on the basis of its
spherical gemmae, axillary hairs bearing a colored basal cell and monopodial
branching. However, its systematic status is not certain as the sporophytes are
unknown.
7. Didymodon nigrescens (Mitt.) Saito (Fig. 131, B)

J. Hattori Bot. Lab. 39: 510, f. 52 (1975).
Barbu/a nigrescens Mitt., J. Linn. Soc. Bot. suppl. 1: 36 (1859). - Andreaea kai-alpina Sak . &
Tak., J. Jap. Bot. 29: 112, f , 2 (1954). -A. takakii Sak. , J. Jap . Bot. 29: 111, f. 1 (1954).

Plants small, to 1O mm long, reddish-black. Stems erect or prostrate, with few,
short branches. Gemmae not seen. Leaves appressed when dry, erect-spreading
when moist, oblong-lanceolate to oblong-ovate, obtuse, 1.0-1.2 x 0.25--0.35 mm,
orange-brown, keeled or canaliculate-concave; margins entire, plane in the upper
half, recurved in the lower half; costa reddish-brown, stout, extending to near the
leaf apex, smooth, the cells on both surfaces subquadrate in the upper half of
costa, elongate in the lower half. Median laminal cells rather pellucid, subquadrate
to rounded, 6.0-8.5 µ,m, inflated, uniformly thick-walled; lower juxtacostal cells
rectangular to sublinear, 13-20 x 4-5 µ,m, thick-walled; alar cells rounded , thickwalled . Inner perichaetial leaves oblong-lanceolate, long-attenuate, ea. 2.5 mm
long. Seta 6-7 mm long. Capsules cylindric, somewhat arcuate, 1.5-1.8 x
0.45--0.50 mm. Operculum long-conic, ea. 0.8 mm long. Peristome teeth suberect,
ea. 0.5 mm long, filiform, densely papillose. Spores 9-13 µ,m, almost smooth.
Distribution: Japan (Honsh u, Shikoku) , China, Himalaya.

The description of the sporophytes was taken from material from Nepal.
SPECIES NOT AVAILABLE
1. Didymodon tectorum (C. Muel l.) Saito, J. Hattori Bot. Lab . 39: 517, f. 55, 1-15 (1975).
Saito (1975) listed two specimens from Japan . One of them from Hitoyoshi, Kyushu seems to be
identical with Barbu/a unguiculata Hedw.; the other is unknown to me.
2. D. acutus (Brid.) Saito , J. Hattori Bot. Lab. 39: 519, f. 56 , 1- 14 (1975) .
3. D. icmadophy/lus (Schimp. ex C. Muell.) Saito, J. Hattori Bot. Lab . 39: 519, f. 56, 15-27 (1975).
I have examined the specimens of the above two species li sted by Saito(1975), but I could not
confirm the identifications.
4. D. tophaceus (Brid.) Lisa., Eleno Musci Torino: 31 (1837).
I am not sure of the determination of this species by Saito (1975).

17. Pottia (Reichenb.) Ehrh. ex Fuernr.
Plants small , in dense tufts. Stems simple or sparingly branched, with a poorly
developed central strand. Leaves oblong, obtuse; margins mostly entire, rarely with
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small teeth; costa stout, extending to leaf apex or excurrent, smooth on the surface,
the surface cells prosenchymatous. Median laminal cells large, hyaline, usually
smooth, rectangular to hexagonal, arranged in clathrate manner, thin-walled; lower
cells much larger, elongate-rectangular to -oblong, hyaline, inflated, with delicate
walls. Autoicous. Inner perichaetial leaves scarcely differentiated. Capsules erect
on an elongate seta, hemispherical, obovoid or oblong, leptodermous, with
stomata. Operculum with an oblique beak. Peristome teeth absent or rudimentary.
Calyptra cucullate.
KEY TO THE SPECIES

1. Leaf margins plane; costa excurrent in a short awn. Capsules hemispherical to
obovoid .................................. ... .... ................................... ................... 1. P. truncata
1. Leaf margins revolute; costa excurrent in a long awn. Capsules oblong ...... ....... .
...... ... ... .............. ................... .. ...... ............ ..... ... .. ..... ... ...... .............. .. 2. P. intermedia
1. Pottia truncata (Hedw.) B. S. G. (Fig. 132, A)
Bryol. Eur. 2: 37, t. 120 (1843).
Gymnostomum truncatum Hedw., Spee. Muse.: 30 (1801).

Stems to 10 mm long, simple or sparingly forked . Lower leaves oblong, acute,
ea. 1.00 x 0.45 mm; upper leaves to 2.0--0.8 mm, oblong to oblong-lingulate, wideto rounded-obtuse, concave; margins plane, entire; costa excurrent in a short awn,
yellowish-brown. Median laminal cells hyaline, rectangular to hexagonal, 20-30 x
10-13 µm , scarcely inflated, not papillose, the walls thin, somewhat flexuose,
towards leaf margins smaller; upper laminal cells smaller, hexagonal, lower cells
elongate-rectangular to -hexagonal, 40-80 x 20-30 µm, towards leaf margins
shorter. Inner perichaetial leaves similar to the upper stem leaves, but smaller.
Seta 4-6 mm long. Capsules cup-shaped, hemispherical or obovoid, widemouthed, truncate when empty, variable in size, 0.7-1 .0 x 0.30--0.65 mm, palebrown. Annulus not seen. Operculum convex to flat, with a long, oblique beak,
0.5--0.7 mm long. Peristome teeth absent. Spores 20-30 µm, verrucose, brown.
Calyptra cucullate, smooth, 1.0-1.4 mm long. Perigonia axillary, 3-leaved.
Distribution : Japan (Honshu, Shikoku), Asia, Europe, N. America, E. Australia, New Zealand.

This species, as well as P. intermedia, is found on dry soil banks in sunny fallow
field near human habitats.
In this species the median laminal cells are arranged in a less regularly clathrate
manner than in P. intermedia. The hemispherical capsules with a wide and truncate
mouth are very characteristic of this species and are similar to those of
Physcomitrium spp.
2. Pottia intermedia (Turn.) Fuernr. (Fig. 132, B)
Flora 12(2): 13 (1829) .
Gymnostomum intermedium Turn., Muse. Hib. 7, f. 1 (1804). 28: 60, f . 7 (1953).

Tortu/a tutigae Sak., J. Jap . Bot.
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Lower stem leaves oblong, ea. 1.50 x 0.45 mm, somewhat incurved; upper
leaves oblong, to 2.5 x 0.7 mm, obtuse, somewhat keeled above, concave below;
margins revolute except in the basal parts; costa excurrent in a long awn, yellowishbrown. Median laminal cells in clathrate rows, hexagonal or rectangular, 25-35 x
15-20 µ,m, not inflated, smooth, thin-walled; marginal cells similar to the median;
upper cells smaller, rarely with low papillae; lower cells elongate-rectangular, 40-70
x 20- 25 µ,m. Seta ea. 6 mm long. Capsules oblong, 1.0-1 .5 x 0.6--0.7 mm, brown.
Annulus not seen. Operculum conic, with an oblique beak, 0.5-0.7 mm long.
Peristome teeth usually absent, rarely rudimentary. Spores 20-30 µ,m, verrucose,
brown. Calyptra cucullate, 1.8-2.0 mm long, smooth. Perigonia axillary, 3-leaved.
Distribution: Japan (Honshu, Sh ikoku), Asia, Europe.

Apart from the characters given in the key to species, the areolation of leaves of
this species is more lax than that of P. truncata, while the cells in the upper half of
lamina are almost uniform in size and shape and arranged in a clathrate manner.
SPECIES NOT AVAILABLE
1. Pottia propagu/ifera Herz., Ber. Zurcher. Bot. Ges. 9: 59, f. 1-3 (1905).
2. P. heimii (Hedw.) Hampe, Flora 20: 287 (1937).
The above two species were reported by Sakurai (1954) from Japan, but the voucher specimens
were not available.

18. Desmatodon Brid.
Desmatodon gemmascens Chen (Fig. 131, C)

Hedwigia 80 : 297, abb. 72, f. 1-5 (1941) .
Stems to 30 mm long, rather distantly leaved. Gemmae on lamina numerous,
elliptic to ·oblong, 0.6--1 .2 mm long, brown. Leaves shrunken and appressed when
dry, erect-spreading when moist, oblong-lanceolate, acute, 3.5-4.5 x 0.7-1 .0 mm,
decurrent at basal corners; margins plane, serrate above; costa stout, extending to
near the leaf apex, reddish-brown, smooth on both surfaces, the surface cells
elongate-rectangular.
Med ian laminal cells obscure, quadrate or roundedhexagonal, 20-30 µ,m, inflated, with many small papillae, thin-walled; a single row of
juxtacostal cells much larger, rectangular; cells in marginal 2-3 rows yellowish,
somewhat thick-walled, forming a band along leaf margins, but a single outermost
row smooth; lower cells much larger, hyaline, elongate-rectangular or -hexagonal,
65-100 x 20-30 µ,m , smooth, with delicate walls, towards leaf margins narrower.
Distribution: Japan (Honshu), China.
SPECIES NOT AVAILABLE
1. Desmatodon /atifo/ius (Hedw.) Brid., Mant. Muse. : 86 (1819). including var. muticus (Brid.) Brid .,
Bryol. Univ. 1: 525 (1826).
2. D. /aureri (Schulz) B. S. G., Bryol. Eur. 2: 59, t. 135 (1843).
Saito (1973) reported these two species from Japan . Voucher specimens are not available to me .
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Figure 132.

A. Pottia truncata (Hedw.) B. S. G. a. Plant, x7. b. Leaves, x20. c. Cells at leaf apex, x250.
d. Median lamina! cells, x385. e. Cells at leaf base, x250. f, g. Capsules , x 15. h. Perigonium , 34.
(Noguchi 2757]
B. P. intermedia (Turn .) Fuernr. i. Dry plant, x1. j . Leaves, x20. k. Cells at leaf apex, x250.
l. Median laminal ce lls, x385. m. Capsule, x 15. 11. Perigonium , x34. (Noguchi 2756]
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19. Tortu/a Hedw.
Stems simple to sparingly branched ; central strand slightly differentiated or
absent. Leaves oblong or spathulate, lingulate or oblong-lanceolate, usually
obtuse; margins somewhat recurved in the median parts or for the entire length;
costa stout, terete, usually excurrent as a long arista, sometimes ending at leaf
apex, the cells on ventral surface large, in cross-section lacking stereids on the
ventral side. Median laminal cells obscure, hexagonal to subquadrate, bulging, with
several, C-, comma- or ring-shaped papillae, rarely hyaline and smooth, thin-walled;
lower cells much larger than the median, rectangular or oblong, smooth, thinwalled. Autoicous or dioicous. Inner perichaetial leaves similar to the upper stem
leaves. Seta very long. Capsules erect to suberect, cylindric, often slightly curved,
with stomata. Annulus well-developed. Operculum conic-subulate. Peristome
teeth of ea. 32, filiform divisions, sinistrorse, dark-brown, densely papillose, united
together at base to form a basal membrane. Calyptra slenderly cucullate, with an
elongate beak, smooth.
KEY TO THE SPECIES

1. Costa shortly excurrent in a mucro or ending in leaf apex ....... .. .. ... ... .... .. .. ......... 2
1. Costa excurrent in a long arista .. ............ .. ...... ..................................... ... ........ ... ... 3
2. Median laminal cells less than 10 µm, densely papillose, obscure ... .. .. ... ...... ...
........ .. ............ ... ...... ........ ... ... .. .. ...... ...... .. ...... ..................... .......... 4. T. leptotheca
2. Median laminal cel ls larger than 10 µm, smooth, hyaline ....... 5. T. rhizophylla
3. Leaves spathulate or lingulate, rounded-obtuse. Upper laminal cells in diagonal
rows ... ........ ... ....... .............................. ... ... ....... ........ .. ........................ .. 3. T. sinensis
3. Leaves lingulate to oblong, scarcely spathulate, apex obtuse or rarely
emarginate. Upper laminal cells not in diagonal rows .... ..... .. ....... ............... ....... 4
4. Leaves strongly reflexed, obtuse; margins recurved in the median part; costa
excurrent in a straight, reddish arista .. ........ .. .. .......................... 2. T. noNegica
4. Leaves slightly reflexed, emarginate; margins recurved almost throughout the
entire length; costa excurrent in a piliferous, flexuose, colorless arista .... .. ... ...
............................... .................... .............................. 1. T. muralis var. obcordata
1. Tortu/a muralis var. obcordata (Schimp.) Limpr. (Fig. 133, A)
Laubm. Deutsch!. 1: 666 (1888}.
Barbu/a muralis (Hedw .) Crom. var. obcordata Schimp ., Syn. ed. 2: 202 (1876).

Stems very short. Leaves oblong or lingulate, asymmetrically emarginate;
upper leaves much larger, to 3.50 x 0.75 mm, concave above; margins strongly
recurved almost throughout or except in the apex and base; costa excurrent as a
long, hyaline, colorless, smooth, often flexuose arista, the arista of the upper leaves
usually as long as the lamina. Median laminal cells quadrate to hexagonal, 12-16
µm , densely papillose, the papillae C- or comma-shaped; lower cells rectangular,
35-45 x 22-35 µm . Autoicous. Seta stout, 20-30 mm long, straight or somewhat
flexuose, reddish-brown (the lower part deep-colored).
Capsules cylindric,
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Figure 133.

A. Tortu/a muralis var. obcordata (Schimp.) Limpr. a. Plant, x 10. b. Lower leaves, x15. c.
Upper leaves, x1 5. d. Median lam inal cells, x385. e. Cells at leaf base , x250. f Capsule, x 10. g.
Peristome teeth , x48. [Noguchi s.n .]
B. T. noNegica (Web .) Lindb. h. Leaves, x1 5. i. Cells at leaf apex, x250. j. Median laminal
cells, x385. [lsotype of T. remotifolia Tak.]
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somewhat asymmetric, 2.5-4.0 x 0.55-0.70 mm, chestnut-colored . Operculum
somewhat oblique, slightly curved, 0.8-1 .0 mm long. Peristome teeth ea. 1 mm
long. Spores 8.5-12.0 µm, rounded, verrucose. Calyptra 3.5-4.0 mm long.
Exsiccati: Musci Japonici 9: 450 (1955); 21 : 1047 (1966), as T. muralis; 22: 1097 (1968), as T.
muralis.
Distribution: Although T. muralis is a cosmopolitan species the var. obcordata is endemic to
Japan (Honshu , Shikoku, Kyushu).

This variety grows in cracks of stone walls in city areas. Although stone walls
may be in sunny and dry stations, the cracks where this plants grow tend to remain.
Var. muralis, which have rounded-obtuse and not emarginate leaves, seems to
be unknown in Japan.
2. Tortu/a norvegica (Web.) Lindb. (Fig. 133, B)
Oefv. K. Vet. Ak. Foerh. 21: 245 (1864).
Syntrichia norvegica Web., Arch. Syst. Naturgesch. 1(1) : 130 (1804). Jap. Bot. 26: 237, f. 13 (1951).

Tortu/a remotifolia Tak., J.

Stems to 50 mm long, ascending with few branches, covered by rhizoids for
almost the entire length. Leaves somewhat twisted around stem when dry, widely
spreading and somewhat arcuate when moist; lower leaves oblong, obtuse, ea. 1.5
mm long; upper leaves larger, to 4 mm long, lingulate to oblong, obtuse, arcuaterecurved, margins recurved in the median part; costa orange-brown, excurrent as a
long (shorter in the lower leaves), denticulate arista, papillose on both surfaces in
the upper half. Median laminal cells bulging, hexagonal, 12-16 µm, with several, C, comma- or occasionally ring-shaped papillae over lumen; upper cells similar to the
median, the walls slightly thickened at cell corners; lower cells elongate-rectangular
to -hexagonal, 40-65 x 13-20 µm, towards leaf margins shorter. Dioicous.
Distribution: Japan (Hokkaido , Honshu). Asia, Caucasus, Europe, N. America.

3. Tortu/a sinensis (C. Muell.) Broth. (Fig. 134, B)
In Levier, Nuov. Giorn. Bot. ltal. n. ser. 13: 279 (1906) .
Barbu/a sinensis C. Muell. , Nuov. Giorn. Bot. ltal. n. ser. 3: 100 (1896).

Stems to 17 mm long, forked, densely leaved above, forming a carnal head at
apex, radiculose at base. Leaves incurved when dry, erect-spreading when moist;
lower leaves lingulate, rounded-obtuse, ea. 3.0-0.9 mm; upper leaves much larger,
to 4.0 x 1.5 mm, spathulate to obovate-oblong, rounded-obtuse; margins papillose,
crenulate due to projecting cells, recurved in the median portion, elsewhere plane;
costa excurrent as a long, indistinctly toothed arista (shorter in the lower leaves),
yellowish-brown, the ventral surface nearly smooth.
Median lamina! cells
hexagonal, 12-15 µm, with several C-, comma- or occasionally ring-shaped
papillae over lumen; upper lamina! cells similar to the median but in diagonal rows;
basal cells rectangular, 40-50 x 15-25 µm, towards leaf margins smaller.
Autoicous.
Distribution: Japan (Honshu, Shikoku), China, Soviet Far East.
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Figure 134.

A. Tortu/a Jeptotheca (Schimp. ex Besch .) Chen. a. Dry plant, x15. b. Leaves, x20. c. Cells
at leaf apex (dorsal view), x250. d. Median lamina! cells, x385. e,f Capsule, x15. g. Peristome
teeth, x180. (lsotype of Barbu/a Jeptotheca Besch.]

B. T. sinensis (C. Muell.) Broth. h. Leaves, x15.
lamina! cells, x385. (Takaki 11576]

i. Cells at leaf apex, x250.

j. Median
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4. Tortu/a Jeptotheca (Schimp. ex Besch.) Chen (Fig. 134, A)
Hedwigia 80 : 301, abb. 74 (1941 ).
Barbu/a leptotheca Schimp. ex Besch ., Ann . Sc. Nat. Bot. ser. 7, 17: 336 (1893).

Stems to 5 mm long. Leaves appressed and incurved at apex when dry, erectspreading when moist; lower leaves oblong, ea. 1.00 x 0.25 mm; upper leaves
oblong, obtuse or broadly acute, to 2.3 x 0.5 mm, widest at or near the middle;
margins recurved; costa ending in a single large, hyaline, smooth cell at apex,
ventral surface densely papillose, the cells rectangular above, prosenchymatous
and smooth below, the cells on dorsal surface elongate and papillose above.
Median lamina! cells hexagonal or quadrate, 6-8 µm; marginal cells similar to the
median, toward leaf base larger; basal cells rectangular to elongate-rectangular,
50-90 x 12-22 µm, towards leaf margins ± smaller. Dioicous. Inner perichaetial
leaves similar to the upper stem leaves. Seta 7-10 mm long. Capsules erect,
cylindric, with an indistinct apophysis, 2.0-2.5 x 0.35-0.50 mm. Operculum 1.0-1 .2
mm long. Peristome teeth ea. 0.85 mm long. Spores 8-10 µm, smooth.
Distribution: Endemic to Japan (Honshu) .

5. Tortu/a rhizophylla (Sak.) lwats. & Saito (Fig. 135, A)
Misc. Bryol. Lichenol. 6: 59 (1972) .
Physcomitrium rhizophyllum Sak. , Bot. Mag. Tokyo 52: 469, f. 2 (1938).

Plants small, deep-green. Stems short, central strand scarcely differentiated.
Gemmae scattered on rhizoidal filaments produced from the costa of the leaf,
multicellular, rounded, brown, 60-90 µm. Leaves oblong, lower leaves ea. 0.5 mm
long, upper leaves ea. 1.5 mm long, acute, recurved, keeled, sometimes with
rhizoids on costa; margins erect, crenate due to projecting cells above, entire
below; costa very slender, ending near the leaf apex, prominent at back, brownish,
pellucid, smooth on both surfaces, in cross-section with stereids absent, the cells
on ventral surface of costa elongate-rectangular in 2 rows, cells on the dorsal
surface oblong in 3-4 rows, the cell walls slightly thicker than those of the lamina!
cells, brownish. Median lamina! cells hexagonal, 15-20 µm, plane, hyaline, smooth,
thin-walled, towards leaf margins somewhat smaller; marginal cells in one row,
small, subquadrate to transversely elongate-rectangular; a single cell at the leaf
apex elongate, with brownish somewhat thicker walls; lower cells rectangular,
25-35 x 15-20 µm, thin-walled , towards leaf margins smaller.
Exsiccati: Musci Japonici 26: 1299 (1976) ; 28: 1398 (1977); 30: 1498 (1978).
Distribution : Japan (Honshu , Shikoku , Kyushu , Ryukyu).
Hemisphere, Bolivia and Australia.
LITTLE KNOWN SPECIES
1. Tortulapagorum (Milde) De Not, Atti Univ. Genova 1: 542 (1869).
Exsiccati: Musci Japonici 33: 1649 (1982).
Saito (1975) reported this species from Japan.

Widely distributed in the N.

Figure 135.

A. Tortu/a rhizophylla (Sak.) lwats. & Saito. a. Plant, x20. b. Rhizoids and gemmae
produced from leaf, x15. c. Rhizoid and gemmae, x180. d. Leaves, x34. e. Cells at leaf apex,
x250. f Median lamina! cells, x250. g. Cells at leaf base , x250. h. Cells of costa (dorsal view).
x250. [Noguchi s.n.]
B. Weisiopsis anomala Broth. & Par. i. Plant, x8. j. Lower leaves, x24. k. Upper leaves, x24.
/. Cross-section of leaf, x195. m. Cells at leaf apex, x245. n. Median lamina! cells, x245. o.
Cells at leaf base, x195. p. Capsule, perichaetial leaves and perigonia, x245. q. Capsule, x24.
r. Cross-section of capsule, x36. s. Peristome teeth, x245. [Noguchi 1012, 37934, 37935]
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20. Weisiopsis Broth.
Weisiopsis anomala Broth. & Par. (Fig. 135, B)
Oefv. Finsk. Vet. Soc. Foerh. 62A(9): 9 (1921 ).
Plants minute, green. Stems short, simple or sparingly forked, densely leaved,
with a central strand. Leaves strongly incurved when dry, erect-spreading when
moist, linear or narrowly lingulate, narrower below, especially so at the shoulder of
clasping base, lower leaves to 1.00 x 0.25 mm; upper leaves much larger, to 2.5 x
0.5 mm, broadly acute to rounded-obtuse; margins plane; costa extending to near
the leaf apex, prominent at back, smooth on both surfaces, in cross-section dorsal
stereid well-developed, ventral stereid and guide cells absent. Median laminal cells
somewhat obscure, 7-10 µm, subquadrate, inflated, thin-walled; upper laminal cells
smaller; lower laminal cells rectangular, very lax, 28-40 x 15-20 µm, hyaline, with
delicate walls; marginal cells small, extending downwards in several rows to leaf
base along leaf margins, thus forming a reversed U-shaped area which is sharply
distinguished from the marginal band. Autoicous. Perichaetia terminal, inner
leaves scarcely differentiated. Seta erect, 3-8 mm long, slender, pale. Capsules
erect, oblong, 0.7-1.2 x 0.30-0.45 mm, angular, leptodermous, yellowish, but
reddish-brown at mouth. Operculum conic, with a long, oblique beak, 0.4-0.5 mm
long. Peristome teeth remote, deeply inserted below the rim of capsule, linearlanceolate, finely attenuate at apex, to 0.17 mm long, reddish-brown, minutely
papillose. Spores 9-12 µm, minutely papillose. Calyptra cucullate, 1.0-1.2 mm
long. Perigonia below the perichaetium; leaves few in number, broadly ovate,
acute, costate.
Exsiccati: Musci Japonici 3: 111 (1949), as W. cardotii; 20: 1000 (1964), as W. cardotii; 23: 1150
(1968); 29: 1449 (1977); 30: 1500 (1978).
Distribution: Japan (Honshu, Shikoku, Kyushu), Korea, China.

21. Scopelophila (Mitt.) Lindb.
Stems simple or with few branches; central strand absent, cortical layer
scarcely differentiated, the cells lax, usually isodiametric, thin-walled . Leaves
oblong, lingulate or spathulate, often narrower at the clasping base, acute, obtuse
or rounded-obtuse, keeled; margins almost entire, plane above, recurved below;
costa stout, extending to near the leaf apex, prominent at back, smooth on both
surfaces; in cross-section with large stereids on the dorsal side only. Median
laminal cells usually quadrate to hexagonal, smooth, rather thin-walled; lower cells
lax, rectangular, with thin walls, towards leaf margins narrower. Dioicous. Inner
perichaetial leaves scarcely differentiated. Seta elongate, smooth. Capsules
oblong to oblong-cylindric, leptodermous, gymnostomous; stomata present.
Annulus of ea. 2 rows of cells. Operculum with a long beak. Calyptra cucullate.
Perigonia terminal.
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Figure 136.

A. Scopelophila ligulata (Spruce) Spruce. a. Dry plant, x8. b. Leaves, x16. c. Cross-section
of leaf, x197. d. Median lamina! cells, x385. e. Cells at leaf base, x189. f,g. Capsules, x10. h.
Perigonial leaf, x24. (Noguchi 37866)

B. S. cataractae (Mitt.) Broth. i. Leaves, x16. j. Cross-section of leaf, x 197. k. Median
laminal cells, x385. /. Cells at leaf base, x180. m,n. Capsules, x10. o. Perigonial leaves , x24.
[Noguchi 36672)
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KEY TO THE SPECIES

1. Leaves slightly appressed and slightly flexuose when dry, usually lingulate to
oblong-spathulate, obtuse to rounded-obtuse, much narrowed and strongly
keeled at base .......... .. ...... ... ... ... ....... ... ...... .. .. ... ....... ................. ............ 1. S. ligulata
1. Leaves ± crisped when dry, oblong, acute, ± narrowed and slightly keeled at
base ......... .... ............ ... ......... ... ..... .... .. .. .. ..... ....... ....... .. ............ ...... .. 2. S. cataractae

1. Scopelophila ligulata (Spruce) Spruce (Fig. 136, A)
J. Bot. 19: 14 (1881) .
Encalypta (?) ligulata Spruce , Musci Pyren .: 331 (1847) .

Plants in dense mats, yellowish-green above, blackish below., Stems to 50 mm
long, simple or sparingly forked, densely leaved . Leaves appressed and slightly
flexuose when dry, erect-spreading when moist, narrowly oblong or oblongspathulate, usually 2-3 x 0.5-0.8 mm, obtuse to rounded-obtuse, slightly recurved
and sharply keeled or ± conduplicate, fragile and brown below; margins entire or
almost so, plane above, ± recurved below; costa slender. Median lamina! cells
quadrate to shortly rectangular or hexagonal, 8-15 µm, somewhat mammillose,
rather thin-walled ; marginal cells in 2- 3 rows hyaline, somewhat larger, with thicker
walls; lower cells elongate-rectangular, 50-80 x 20-30 µm, thin-walled, pellucid.
Seta 3-7 mm long, ea. 0.08 mm thick, yellowish-brown. Capsules erect, 1.0-1 .5 x
0 .5-0.8 mm, oblong, yellowish-brown. Operculum conic, with a suberect beak,
0.5-0.8 mm long. Spores 9-15 µm, minutely papillose. Calyptra 1.5-2.0 mm long.
Inner perigonial leaves ovate, ea. 0.27 mm long, obtuse, costate; paraphyses and
antheridia many.
Exsiccati: Musci Japonici 9: 432 (1955) , as Merceya lingulata ; 10: 443 (1956) , as M . lingulata ; 16:
786 (1960) , as M. lingulata; 20: 985 (1964) , as M . lingulata; 24: 1176 (1971), as M. lingulata; 25: 1247
(1973) ; 27: 1345 (1976) ; 33: 1641 (1982).
Distribution : Japan (Honshu , Shi koku , Kyushu) . Widely distributed outside Japan .

This species is well-known as a copper moss. The plants are widely but
discontinuously distributed in many parts of the world . They show considerable
variation in leaf structure, which does not, however merit, the recognition of several
species. At present they are united under a single species, S. ligulata .
The substrata on which S. ligulata grows are extremely acid, e.g. pH 2.4-4.3 in
Japan. The plants thrive on shaded rocks, containing metallic ions, and on soil
moistened by water containing sulphate, at times on soil by streams flowing from
sulphuric hot-spring areas.
The fertile plants are rarely found and are known only from collections from
Chichibu, Saitama Pref. and Mt. Aso, Kumamoto Pref.

2. Scopelophila cataractae (Mitt.) Broth. (Fig . 136, B)
In Engler & Prantl , Nat. Pfl. 1 (3): 436 (1902).
Weissia cataractae Mitt., J. Linn. Soc. London Bot. 12: 135 (1869) .
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Plants to 30 mm long, deep-green above, brownish below, in dense mats.
Stems with few branches. Leaves somewhat crisped when dry, erect-spreading
when moist, oblong, acute, lower leaves ea. 1.50 x 1.25 mm, upper leaves ea. 3.00
x 0.75 mm, keeled below; margins entire, plane, not bordered; costa slender.
Median laminal cells hexagonal or shortly rectangular, 8-12 µm, inflated, slightly
obscure, the walls thin but somewhat collenchymatous; marginal cells with thicker
walls but scarcely differentiated from the median; lower and internal cells
rectangular, 25-40 x 15-20 µm, pellucid , the walls thin, often blackish-brown. Seta
4-5 mm long, ea. 0.1 mm thick, yellowish. Capsules erect or suberect, oblong,
usually 1.0-1.5 x 0.5-0. 7 mm, at base gradually narrowing into the seta. Operculum
long-rostrate, the beak oblique, 0.4-0.6 mm long. Spores 20-30 µm, almost
smooth. Calyptra ea. 1.2 mm long. Inner perigonial leaves broadly ovate, ea. 0.08
mm long, strongly concave below.
Exsiccati: Musci Japonici 10: 474 (1956), as Merceyopsis sikkimensis; 11: 531 (1956), as Merceya
gedeana; 17: 828 (1962), as Merceya gedeana; 32: 1954 (1981) .
Distribution : Japan (Honshu, Shikoku) , Korea, Taiwan, Philippines , Java, Himalaya, Europe ,
Bolivia.

The ecology of this species is somewhat similar to that of S. ligulata, but it
prefers a higher pH , usually 3.4-5.8 in Japan. It grows on rock faces with sparse
soil or on soil moistened by rain water flowing from structure such as copper roofs
or bronze statues in exposed stations.
Fertile plants are rarely found.

GRIMMIACEAE
KEY TO THE GENERA

1. Lumen of laminal cells narrow and elongate, at least in the leaf base, the cell
walls irregularly incrassate and strongly nodulose .... ......... ... ....... 3. Racomitrium
of lamina! cells broader, the cell walls straight or sinuose, but not
Lumen
1.
strongly nodulose ............ ............ ..... .... .................... ... .... .. ........ ... ... .... ...... ....... .. ... 2
2. Leaves linear, the basal part scarcely broader than the upper part. Seta
cygneous or flexuose ..... ....... ......... ............ ..... ... .... ...... .. ... ... 5. Campylostelium
2. Leaves mostly ovate, oblong-lanceolate or linear-lanceolate, the basal part
broader than the upper part. Seta (when long) mostly straight ...... .... ..... ...... 3
3. Upper part of lamina usually bistratose. Leaf margins 2-3-stratose, scarcely or
coarsely toothed. Seta mostly long ....... .......... ..... ...... ................ 4. Ptychomitrium
3. Upper part of lamina mostly unistratose at times bistratose and entire on
margins. Seta mostly short ........... .... .................................. .......... ... ..................... 4
4. Peristome teeth bi- or tri-fid. Calyptra mitrate or cucullate, not sulcate ... ....... ..
... .... ............. ... .................. .......... ......... .... ..... .. ............ .......... ..... .. ....... . 2. Grimmia
4. Peristome teeth cleft above, cribrose below, with many large pores. Calyptra
large, campanulate, covering the entire capsule, distinctly sulcate ..... .... ....... ..
.... ............. . .. ........................... ...... ... .............................................. 1. Coscinodon
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1. Coscinodon Spreng.
Coscinodon humilis Mild. (Fig. 137)
Bot. Zeit. 22: 13 (1864) .
C. humilis Hor. & Nog. , J. Jap. Bot. 14: 25, f. 1 (1938), horn . illeg . - C. cribrosus auct. non
(Hedw.) Spruce: Deguchi , J. Sci. Hiroshima Univ. ser. b, div. 2, 16(2): 244, f. 60 (1978).

Plants blackish-green above, black below, in compact tufts. Stems to 20 mm
long, with a central strand, with few branches. Lower leaves very small, ea. 1 mm
long, with a short hair point, imbricate, oblong; upper leaves appressed and
somewhat spirally arranged when dry, to 2 mm long, lanceolate, with a long,
denticulate hair point, keeled above, not plicate, upper part of lamina unistratose,
rarely bistratose in one or two rows ; margins erect or somewhat plane above,
marginal cells unistratose, rarely bistratose above; costa stout, prominent at back.
Median lamina! cells pellucid, oblong to subquadrate, somewhat sinuose, 8-12 J..Lm,
thick-walled, somewhat verrucose, towards leaf margins smaller; juxtacostal cells
rectangular, 30--40 J..Lm, thin-walled, not sinuose, towards the alar parts shorter and
with thick walls, not sinuose; cells in 2-3 rows at the basal angles of leaf
rectangular, hyaline, thin-walled , the area extending up for a short distance along
the leaf margins. Dioicous. Perichaetial leaves similar to the upper stem leaves, to
2.5 mm long. Seta straight, 0.4--0.5 mm long. Capsules erect, obovoid or
subglobose, eurystomous, 0.4--0.6 mm, constricted below the rim when dry;
exothecial cells mostly oblong, thick-walled; stomata present. Annulus present.
Operculum shortly rostrate, ea. 0.3 mm long. Peristome teeth widely spreading or
reflexed when dry, lanceolate, ea. 0.25 mm long, cleft above, cribrose below, deep
brown , densely papillose. Spores 7-10 J..Lm, smooth. Calyptra mitrate, plicate.
Inner perigonial leaves cochleariform, ea. 1 mm long, costate.
Exsiccati : Musci Japonici 10: 461 (1956) , as C. cribrosus ; 32: 1561 (1981) , as C. cribrosus.
Distribution : Japan (Hokkaido , Honshu , Shikoku , Kyushu) , Europe .

The genus Coscinodon may be distinguished from the genus Grimmia by its
cribrose peristome teeth and the long campanulate, plicate calyptra covering the
whole capsule.
The length of hair points is highly variable, especially in the upper leaves where
they may be very short or more often, especially on plants in extremely dry
situations, longer than the lamina.
This species is distinguished from C. cribrosus, which is unknown from Japan,
by the unistratose, non-plicate leaves.

2. Grimmia Ehrh. ex Hedw.
Stems mostly short, simple or sparingly branched, usually with innovations
below the inflorescence. Leaves ovate, ovate-oblong or oblong-lanceolate, obtuse,
acute or acuminate, often bearing a hyaline hair point, keeled or channeled above;
margins usually bistratose above, usually unistratose below, entire, rarely crenate
above; costa stout, extending to the leaf apex, in cross-section terete, prominent at

G RIMMIACEAE

331

Figure 137.

Coscinodon humilis Mild . a. Dry plant, x13. b. Lower leaves, x34. c. Upper leaves, x34. d.
Cross-sections of leaves, x250. e. Median laminal cells, x250. f Cells at leaf base , x250. g.
Inner perichaetial leaf, x34. h. Capsule, x20. i. Dry capsule, x20. j . Peristome teeth , x 180. k.
Inner perigonial leaf, x20. [Noguchi 1092]
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back but flattened below. Median laminal cells usually unistratose, in places
bistratose in longitudinal rows, quad rate, shortly rectangular or rounded-hexagonal ,
obscure or pellucid, the walls often sinuose; towards the leaf base larger, pellucid,
thin-walled, scarcely nodulose; alar cells scarcely differentiated. Autoicous or
dioicous. Perichaetia terminal, the leaves similar to the stem leaves in shape but
usually larger. Seta long or short, straight or curved. Capsules immersed ,
emergent or exserted, ovoid, to hemispheric, eurystomous, rugose when dry;
stomata present, phaneropore. Annulus present or absent. Operculum domeshaped or conic, often rostellate. Peristome teeth 16, usually separated, without
basal membrane, inserted below the rim, lanceolate, attenuate, not or slightly
perforate, usually papillose on both surfaces, especially distinct on the inner
surface. Spores variable in size, almost smooth. Calyptra mitriform or cucullate.
Perigonia terminal, rarely lateral.
Some authors consider Schistidium to be a distinct genus distinguished from
Grimmia chiefly on a basis of the short basal cells of lamina and the columella
remaining attached with the operculum when the operculum falls. However, in
Grimmia rivularis and G. maritima, which are considered members of Schistidium,
the opercula often fall without the columella.
KEY TO THE SPECIES

1. Annulus present. Columella not attached to the operculum at dehiscence.
Calyptra covering operculum and upper part of the urn ........... ... .... ... ... ...... ....... 2
1. Annulus absent. Columel la often remaining attached to the operculum and
falling with it. Calyptra small, covering operculum only ...... .......... .. ....... ....... ... 15
2. Leaves not keeled. Peristome teeth absent .... ..... ........... ... ....... 1. G. olympica
2. Leaves usually keeled. Peristome teeth present ......................... ................ .... 3
3. Leaves obtuse; lower margins bistratose at the extreme base .... .. ... 14. G. atrata
3. Leaves acute; lower margins unistratose at the extreme base .......... .... ..... .... .. ... 4
4. Median laminal cells thin walled .. ............. .............................. ........ ........ ........ ... 5
4. Median laminal cells somewhat thick walled .................................................... 6
5. Leaves with a long hair point; margins plane or slightly recurved .. ... ..... .. ............ ..
.. .. ............... ....... ...... ................... ..... .. .... ... ...... ........... .... .... .. .... ........ 2. G. subsulcata
5. Leaves without hair point; margins recurved on one side .... ..... 7. G. percarinata
6. Costa with lamellae at back .... ... ...... ... .... .... ... ... ..... ......... .... ... .. ... ..... .. .... ..... .... .. 7
6. Costa without lamellae at back .. .. ...... .. ... ... .. ... ... ....... .... .. .......... ... ..... ... ... ... ....... 8
7. Gemmae present; lower laminal cells rectangular, scarcely sinuose ... .. ... ........ ... ..
.... .. ... .. ...... .. ............................................. ...... ... .... .... .... .... .. ... ... 13. G. brachydictyon
7. Gemmae absent; lower laminal cells linear, strongly sinuose ........ 12. G. curvata
8. Cells at the basal corners of leaves quadrate, subquadrate or rectangular,
with rather thick walls ......... .... ..... ........ .. ...... .. .... .. .... .... ..... ..... ... .... ...... .... .... .. .. .. . 9
8. Cells at the basal corners of leaves elongate-rectangular, usually with thin
walls ...... ................... ................. .. ............ .... .......... .................. .. ........ .... ........... 11
9. Gemmae absent .......... ................... .... ............... ........... ... ..... .. .............. 8. G. pilifera
9. Gemmae present .... .... ... ...... ........... ............ ....... .... .... .... ...... .. .... ... .... .. ....... .. .. ..... . 1O
10. Leaves without hair point ........ ............ ........................... ..... ..... 11. G. anomala
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10. Leaves with a long hair point ...... .. .. .. .. .. 9. G. trichophylla var. muehlenbeckii
11 . Dioicous ................... .... ......... .... .... .... .............. ......... .......... .. ...... .............. ........... . 12
11 . Autoicous ...... ... ........ ...... .. ... ........ ..... ......... .. ... ...... ... .. .. ...... ........ .... .. ............ ......... 13
12. Leaves lanceolate, appressed, often twisted when dry .... .. .. .... 3. G. elongata
12. Leaves linear-lanceolate, incurved and contorted when dry .. .. 10. G. incurva
13. Upper lamina usually unistratose .. .. .. .. .. ......... ................. ...... ...... .... 6. G. apiculata
13. Upper lamina usually bistratose ................ .. .. .... ...... ...... .............. .. ...... .......... .... .. 14
14. Leaves obtusely keeled above. Capsules usually ovoid ; operculum short-

rostrate or conic-rostrate; peristome teeth perforate or cleft above ........ ...... ..
..... ........ ...... ..... .. .... ... ... ...... .. ... ... .. ... ....... ..... .... ..... ............ ..... ............. 4. G. affinis
14. Leaves sharply keeled above.
Capsules ovoid- to oblong-ellipsoid;
operculum conic, broadly obtuse; peristome teeth less perforate .. .. ...... .. .... .. .
...... ........... .. ...... ... ... ............... ... ..... ......... ............ ...... ..... ....... ..... .. 5. G. donniana
15. Leaf margins slightly recurved; costa with stereids. Cells at the basal corners of
leaves rectangular to elongate-rectangular, thin-walled .. .. ...... .. .. 17. G. maritima
15. Leaf margins strongly recurved; costa without stereids. Cells at the basal
corners of leaves quad rate or subglobose, the walls rather thick ........ ...... .... .. . 16
16. Leaves broadly ovate to ovate-oblong, broadly obtuse, without hyaline point,
obtusely keeled above; in cross-section costa often biconvex at middle .. 16.
G. rivularis
16. Leaves ovate- to oblong-lanceolate, acuminate, often with a hyaline point,
sharply keeled; in cross-section costa prominent at back .......... .. .. .. ........ .. . 17
17. Cells of the basal corners of leaves subquadrate or shortly rectangular, with
rather thick walls. Autoicous. Peristome teeth well -developed .... .. .. .. .. .... ...... .... .. .
........ .. ...... .. .... ... ... ... ....... ... ................... .. .. ...... .. .... ..... .... .. ...... ....... ... . 15. G. apocarpa
17. Cells of the basal corners of leaves elongate-rectangular, with thin walls.
Dioicous. Peristome teeth vestigial .. .. ...... .... .. .. .. .... .. ........ .... ... 18. G. subconferta
1. Grimmia olympica Britt. (Fig. 138)

Bryologist 13: 59, f. 7 (1910) .
Plants very small, ea. 2 mm long, simple or sparingly branched, densely leaved ;
central strand absent. Leaves erect-spreading, often somewhat secund when
moist, gradually tapering to an elongate, linear acumen from an oblong,
semisheathing base; upper leaves to 1.5 mm long, semicanaliculate or slightly
hollowed above; margins erect, bistratose above; costa occupying the greater part
of the acumen, not prominent at back, towards the leaf base thinner. Median
laminal cells unistratose, subquadrate, rounded or irregular, 6-8 µm, the walls thick;
upper cells rectangular; lower cells hyaline, rectangular, 30-35 x 10-15 µm, thinwalled . Autoicous. Inner perichaetial leaves similar to the stem leaves. Seta ea. 0.4
mm long, often curved. Capsules subglobose to globose, ea. 0.5 mm in diameter,
slightly sulcate when dry. Annulus well-developed . Operculum rostellate, ea. 0.25
mm long. Peristome absent. Spores 6-8 µm, smooth. Calyptra mitriform, ea. 0.35
mm long. Inner perigonial leaves 2-3 in number, ovate, ea. 0.5 mm long, obtuse;
costa slender.
Distribution : Japan (Hokkaido, Honshu) , N. America .
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Figure 138.
Grimmia o/ympica Britt. a. Plant, x30. b. Lower leaf, x50. c. Median leaf, x50. d. Upper leaf,
x50. e. Cells at leaf apex, x348. f Median laminal cells , x575. g. Cells at leaf base, x200. h.
Capsule , x30. i. Annulus, x378. j. Perigonial leaves, x50. [Saito 2098]
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Figure 139.

A. Grimmia subsulcata Limpr. a. Lower leaves, x34. b. Upper leaves, x34. c. Median
lamina! cells, x250. d. Cells at leaf base , x250. e. Inner perichaetial leaf, x34. f Capsule, x15.
g. Peristome teeth, x135. h. Perigonium, x20. i. Inner perigonial leaf, x34. [NIGH 68570]
B. G. e/ongata Kaull. j. Plants , x 1. k. Lower leaves , x34. /. Upper leaves, x34. 111 . Med ian
lamina! cells, x250. 11 . Cells at leaf base , x250. o. Inner perichaetial leaf, x34. p,q. Capsule s,
x15. r. Peristome teeth , x 135. s. Inner perigonial leaf, x34. [Noguchi 23521]
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This species is very characteristic in the gymnostomous capsules, the narrow
leaves with a semisheathing base, and the costa occupying the greater part of the
leaf acumen.
2. Grimmia subsulcata Limpr. (Fig. 139, A)

Laubm. Deutsch!. 1: 757 (1889) .
Plants dirty green, in dense tufts. Stems ea. 10 mm long. Leaves appressed
when dry, lower leaves muticous, upper leaves much larger, to 2.5 mm long,
lanceolate, gradually tapering to a long (as long as the lamina in the upper leaves),
smooth hair point, semicanaliculate above, slightly plicate below; margins plane or
slightly recurved above, marginal cells bistratose; costa prominent at back, thinner
downwards. Median laminal cells in places bistratose in longitudinal rows, quadrate
to rectangular, 8-10 µm , somewhat collenchymatous, thin-walled, somewhat
obscure, towards the leaf margins slightly smaller; upper cells unistratose, obscure;
lower cells usually unistratose, much larger, 20-35 x 12- 16 µm, rectangular or
oblong, hyaline, thin-walled. Autoicous? Inner perichaetial leaves to 3 mm long,
with a long hair point. Seta 1.2- 1.5 mm long. Capsules slightly exserted , ellipsoid ,
0.9- 1.2 x 0.50-0.75 mm, yellowish-brown. Annulus present. Peristome teeth to 0.3
mm long, lanceolate, perforate above. Perigonia terminal on separate branches;
inner leaves ea. 0.8 mm long.
Distribution: Japan (Hokkaido , Honshu} , Altai, Caucasus, Europe.

According to Deguchi (1979) , G. subsulcata is found in various habitats in
Japan, and is autoicous. I have examined several Japanese specimens of this
species but could not find any autoicous plants.
3. Grimmia elongata Kaulf. (Fig. 139, B)

In Sturm, Deutsch!. FI. 2(15) : 14 (1816) .
G. decalvata Card ., Bull. Herb . Boiss . ser. 2, 8: 332 (1908}.

Plants in dense tufts, deep-brown above, blackish below. Stems ea. 10 mm
long. Leaves appressed, often twisted when dry, lanceolate; lower leaves
muticous; upper leaves to 2 mm long , often with a very short hair point or muticous,
sharply keeled above, semicanaliculate below; margins plane or slightly recurved ;
costa prominent at back. Laminal cells usually unistratose; median cells obscure,
subquadrate or shortly rectangular, 6--9 µm , slightly sinuose; lower cells elongaterectangular, 20-35 x 6--9 µm, pellucid not sinuose, at the basal corners 3-4 rows of
elongate-rectangular cells with thinner and not sinuose walls, this structure
extending upwards for a short distance along leaf margins in 1 or 2 rows of cells.
Dioicous. Inner perichaetial leaves to 3 mm long. Seta 1.5- 2.0 mm long, straight.
Capsules ellipsoid to ovoid , 0.8- 1.0 x 0.5-0.6 mm. Operculum conic or shortly
conic-rostrate, obtuse, 0.30-0.35 mm long. Annulus of 2 rows of small cells.
Peristome teeth lanceolate, ea. 0.25 mm long, yellowish-brown, densely papillose
above and sparsely papillose below. Spores 9- 13 µm , somewhat scabrous.

GRIMMlACEAE

337

Figure 140.

A. Grimmia affinis Hornsch. a. Plants , x1. b. Lower leaves, x34. c. Upper leaves, x34. d.
Cross-sections of leaves, x250. e. Median laminal cells, x250. f Cells at leaf base , x250. g.
Inner perichaetial leaf, x34. h. Capsule, x 15. i. Peristome teeth , x180. j. Perigonium , x20. k.
Median perigonial leaf, x34. l. Innermost perigonial leaf, x34. [NICH 68569]
B. G. donniana Sm . m. Plants, x1. n. Lower leaves, x34. o. Upper leaves, x34. p. Median
laminal cells, x250. q. Cells at leaf base , x250. r. Inner perichaetial leaf, x34. s. Capsule, x20. 1.
Capsule, x15. 11. Peristome teeth, x135. v. Inner perigonial leaf, x34. [NICH 23157]
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Calyptra mitriform, lobed at base, 1.0-1.2 mm long. Perigonia terminal; inner leaves
ea. 0.5 mm long.
Exsiccati: Musci Japonici 9: 423 (1955), as G. decalvata ; 12: 584 (1957), as G. deca/vata.
Distribution : Japan (Hokkaido, Honshu, Shikoku, Kyushu).
regions of Eurasia, Greenland.

Widely distributed in the northern

This species is distinguished from related species, e.g. G. donniana , by its
dioicous inflorescence.
4. Grimmia affinis Hornsch. (Fig. 140, A)

Flora 2: 443 (1819) .
G. akaishi-a/pina Tak., Bot. Mat. Tokyo 64: 180, f. 4 (1951).

Plants in dense tufts. Stems ea. 10 mm long. Leaves appressed when dry;
upper leaves to 3.5 x 0.7 mm, lanceolate, gradually tapering to a long , piliferous,
sometimes denticulate point, keeled, keel obscure in the upper half; margins
slightly recurved on one side, elsewhere plane, marginal cells bistratose in the
upper 2/3 ; costa ± prominent at back, thinner downwards. Median laminal cells
quad rate to shortly rectangular, 6-10 µm , obscure, thick-walled , somewhat
sinuose; upper lamina! cells bistratose, towards leaf base gradually larger, the walls
thicker; basal cells elongate-rectangular, 40-60 x 9-13 µm , thin-walled , not sinuose,
hyaline, towards leaf margins narrower. Autoicous. Inner perichaetial leaves to 3.5
mm long, with an elongate hair point. Seta straight, 2.5-3.0 mm long, yellowish.
Capsules ovoid to oblong-ovoid, 1.2- 1.5 x 0.6-0.7 mm, yellowish-brown. Annulus
of ea. 3 rows of cells. Operculum ea. 0.5 mm long, shortly rostrate or conicrostellate. Peristome teeth lanceolate, attenuate or somewhat filiform and fragile,
irregular in outline, to 0.35 mm long, perforate or slightly cleft above, reddish- or
orange-brown, with larger papillae on the upper parts, finely or indistinctly papillose
below on the outer surface. Spores 8-10 µm, almost smooth. Calyptra mitriform,
lobed at ·base, 1.5-1 .8 mm long. Perigonia terminal on separate branches; inner
leaves ea. 1 mm long, costate.
Distribution: Japan (Hokkaido , Honshu , Shikoku) . Widely distributed in the N. Hemisphere.

This species has been confused with G. ova/is ( = G. ovata) which seems to be
unknown from Japan, but it is distinguished by its autoicous inflorescence and less
recurved leaf margins.
5. Grimmia donniana Sm. (Fig. 140, B)

Engl. Bot. 18: 1259 (1804).
Plants in compact tufts. Stems usually to 10 mm long, densely leaved . Leaves
appressed when dry, linear to lanceolate, lower leaves muticous, somewhat keeled
above; upper leaves to 2 mm long, with a long, denticulate hair point, sharply
keeled, often semicanaliculate below; margins erect or somewhat incurved ,
marginal cells bistratose above, unistratose below; costa thinner downwards,
Lamina usually bistratose above; median laminal cells obscure,
smooth.
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Figure 141 .
A. Grimmia apicu/ata Hornsch. a. Lower leaves, x34. b. Upper leaves, x34. c. Median
lamina! cells, x250. d. cells at leaf base, x250. e. Inner perichaetial leaf, x34. f,g. Capsules, x15.
h. Peristome teeth , x180. i. Inner perigonial leaf, x34. (NICH 24390]

B. G. anomala Hampe. j. Lower leaves, x34. k. Upper leaves, x34. /. Median lamina! cells,
x250. m. Cells at leaf base, x250. (Deguchi 12874]
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subquadrate to rectangular, 8-1 o µm, sinuose, towards leaf margins somewhat
smaller, towards leaf base longer; lower cells elongate-rectangular, somewhat
thick-walled, not sinuose, 35-55 x 9-13 µm, pellucid; basal marginal cells in 3--4
rows, thin-walled , the area often extending upwards for a short distance along the
leaf margins. Autoicous. Inner perichaetial leaves to 2.5 mm long, with a very long
(to 1 /2 the lamina length) hair point. Seta straight, 1.0-1 .2 mm long, yellowish.
Capsules ovoid to oblong-ellipsoid, 0.7---0.9 x 0.5---0.6 mm, brown. Annulus of ea. 2
rows of small cells. Operculum conic, obtuse, 0.30---0.35 mm long. Peristome teeth
lanceolate, to 0.3 mm long, perforate above, minutely papillose throughout. Spores
5- 7 µm, smooth. Calyptra ea. 1 mm long, mitriform, lobed at base. Perigonia
terminal on separate branches; inner leaves ea. 0.8 mm long.
Exsiccati: Musci Japonici 11 : 523 (1956).
Distribution: Japan (Hokkaido, Honshu) , Kamtschatka, Europe , Greenland, western N. America.

As this species is closely related to G. elongata in many respects , it is not easy
to separate the two species. But G. donniana is autoicous in contrast to the
dioicous condition in G. elongata, and the leaves usually have longer hair points.
6. Grimmia apiculata Hornsch. (Fig. 141, A)
Flora 2: 443 (1819) .
Plants in compact deep- or dirty-green tufts. Stems ea. 1o mm long. Leaves
appressed when dry; lower leaves ea. 1 mm long, muticous; upper leaves to 2 .5
mm long, lanceolate, muticous or with a short hyaline point, keeled above,
semicanaliculate below; margins slightly recurved on one side, otherwise plane,
marginal cells bistratose in the upper half, elsewhere unistratose; costa prominent
at back. Laminal cells unistratose almost throughout, pellucid; median laminal cells
rectangular or subquadrate, 8-12 x 6---8 µm , with strongly thickened, sinuose or
somewhat nodulose walls, towards the leaf apex and margins smaller; upper lamina
unistratose, in places bistratose; lower cells hyaline, elongate-rectangular, 30--40 x
8-10 µm, with thin and scarcely sinuose, or thick and somewhat sinuose walls;
cells at the basal corners almost rectangular, thin-walled , the area of such cells
extending up for a short distance along the leaf margins. Autoicous. Inner
perichaetial leaves to 3 mm long, with a long hair point. Seta ea. 1 mm long,
yellowish, arcuate. Capsules ovoid to subglobose, 0.9 x 0.7 mm, yellowish-brown.
Annulus of 2---3 rows of cells. Operculum 0.20---0.35 mm long, shortly rostrate.
Peristome teeth lanceolate, attenuate, 0.25---0.30 mm long, entire or cleft into 2
unequal divisions, perforate, densely papillose, blackish-brown. Spores 9-12 µm,
smooth. Calyptra mitriform, ea. 1 mm long. Perigonia just below the perichaetia;
inner leaves ea. 0.6 mm long.
Distribution: Japan (Honshu) , Europe .

As far as I have examined the Japanese specimens, the capsules are shorter
than those shown in Deguchi's illustrations (1978). It may be noteworthy that the
perigonium is located below the perichaetium on the same shoot.
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Figure 142.

A. Grimmia percarinata (Dix. & Sak.) Nog. ex Deguchi. a. Lower leaves, x34. b. Upper
leaves, x34. c. Cross-sections of leaves, x250. d. Median laminal cells, x250. e. Cells at leaf
base, x250. [NIGH 116232)

B. G. pilifera P. Beauv. f Plants, x1. g. Leaves, x20. h. Cross-sections of leaves, x250. i.
Median laminal cells, x250. j. Cells at leaf base, x250. k. Inner perichaetial leaf, x20. l,m.
Capsules, x15. n. Peristome teeth, x135. o. Inner perigonial leaf, x34. [NIGH 43839]
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7. Grimmia percarinata (Dix. & Sak.) Nog. ex Deguchi (Fig. 142, A)

J . Sci. Hiroshima Univ. ser. b, div. 2, 16(2): 198, f. 37 (1978).
Didymodon percarinatus Dix. & Sak. in Sak ., Bot. Mag . Tokyo 50: 516 (1936).

Plants small, blackish-brown, in compact tufts. Stems ea. 10 mm long, simple
or with a few branches. Leaves appressed when dry, linear-lanceolate, acuminate,
not piliferous, to 2 mm long, strongly keeled above; margins recurved on one side,
incrassate, marginal cells 3-4-stratose above, unistratose or rarely bistratose below;
costa prominent at back, towards the leaf base narrower. Median lamina! cells
obscure, mostly unistratose, quadrate or hexagonal, 4--6 µm, thin-walled, sinuose;
upper lamina! cells often bistratose; lower lamina! cells pellucid, rectangular to
hexagonal, thin-walled, not sinuose, 40-60 x 6-9 µm; cells at the basal angles
rectangular.
Distribution: Endemic to Japan (Kyushu).

This species is distinguished from related taxa by the strongly keeled leaves
and small lamina! cells.
8. Grimmia pilifera P. Beauv. (Fig. 142, B)
Prodr.: 58 (1805) .
G. hisauchii Okam., J. Coll. Sci. Tokyo Imp. Univ. 38: 10 (1916). - G. eurybasis Dix. & Sak. in
Sak., Bot. Mag. Tokyo 53: 287, f. 1 (1939). -Racomitrium doii Sak., Bot. Mag. Tokyo 54: 6, f. 3 (1940).

Plants large and rigid, deep- or brownish-green, in loose tufts. Stems to 30 mm
long, with fasciculate branches. Leaves appressed when dry, gradually tapering to
a linear-lanceolate acumen from a somewhat sheathing base, somewhat reflexed
below, to 6 mm long, with a long or short, denticulate hair point, semicanaliculate
above; margins recurved on one side, incrassate, marginal cells 3-4-stratose
above, unistratose below; costa stout, prominent at back, towards the leaf base
Median lamina! cells obscure, bistratose, subquadrate or shortly
thinner.
rectangular, 6-9 µm, sinuose, somewhat thick-walled, with small thickenings on the
longitudinal walls; upper lamina! cells obscure, 2-3-stratose; lower cells pellucid ,
rectangular, 35-45 x 6-8 µm, rather thick-walled, slightly sinuose; cells at the basal
angles elongate-rectangular, not sinuose. Dioicous. Inner perichaetial leaves
similar to branch leaves, to 5 mm long, with a long denticulate hair point. Seta
straight, 0.4--0.6 mm long. Capsules immersed, erect, ovoid or subglobose, 1.0-1.5
x 0.7-0.9 mm, brown. Annulus present. Operculum long-rostrate, 0.5-0.6 mm long.
Peristome teeth to 0.3 mm long, often cleft or perforate above. Spores 9-13 µm ,
smooth. Calyptra mitriform, 1.0-1.2 mm long. Inner perigonial leaves broadly
ovate, obtuse, ea. 1 mm long.
Exsiccati : Musci Japonici 3: 112 (1949) ; 9: 424 (1955) , mixed with Racomitrium carinatum; 16:
774 (1960) ; 31 : 1522 (1980).
Distribution: Japan (Hokkaido, Honshu, Shikoku , Kyushu), Korea, China, Soviet Far East, N.
America.

The plants are firmly attached to exposed, sunny rocks, often forming large and
pure tufts.
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Figure 143.

A. Grimmia trichophylla var. mueh/enbeckii (Schimp.) Husn . a. Cross-section of stem, x250.
b. Lower leaves, x34. c. Upper leaves, x34. d. Cross-sections of leaves, x250. e. Median laminal
cells , x250. f Cells at leaf base, x250. g. Gemmae , x 180. [NIGH 80480]
B. G. incurva Schwaegr. h. Lower leaves, x34. i. Upper leaves, x34. j. Cross-sections of
leaves, x250. k. Median laminal cells, x250. /. Cells at leaf base , x250. m. Inner perichaetial
leaf, x34. 11. Dry capsule , x15. o. Capsule , x15. p. Peristome teeth, x180. q. Inner perigonial
leaf, x34. [NIGH 56611)
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This species is characterized by the large, rigid shoots, the fasciculate
branches, the long-piliferous leaves, and the lamina multistratose in the upper half
of leaves. The costa is stout and bears weakly developed stereids in the lower part
of leaves. Also, it may be noteworthy that the lamina! cells in the upper part of
leaves have small thickenings on the lateral walls, as in G. olympica.
9. Grimmia trichophylla var. muehlenbeckii (Schimp.) Husn. (Fig. 143, A)

Muse. Gall.: 135 (1887).
Grimmia muehlenbeckii Schimp ., Syn .: 212 (1860).

Plants blackish below, yellowish-brown above, in compact tufts. Gemmae 3-4celled, globose, brown, aggregated on a stalk from costa. Leaves appressed when
dry; lower leaves with a small point at apex; upper leaves to 2.5 mm long,
lanceolate, with a long denticulate hair point, keeled above, concave and somewhat
plicate below; margins plane, bistratose above, unistratose below, recurved,
especially strongly on one side; costa prominent at back, with weakly developed
stereids below. Median lamina! cells obscure, unistratose, in places bistratose,
subquadrate or oblong, 5- 9 µm , thick-walled, sinuose; upper lamina! cells often
bistratose; lower lamina! cells oblong, pellucid, 30-45 x 6-9 µm , thick-walled,
sinuose, towards the leaf margins shorter; cells in ea. 2 rows at the basal corners
elongate-rectangular, hyaline, thin-walled (the transverse walls somewhat thicker
than longitudinal one), not sinuose.
Distribution : Japan (Hokkaido), Europe, N. America.

This variety differs from var. trichophy/la in its more strongly dentate hair point,
and the broader cells in the lower part of leaves. Only sterile plants are known in
Japan.
10. Grimmia incurva Schwaegr. (Fig. 143, B)

Spee. Muse. Suppl. 1(1) : 90 (1811).
Coscinodon japonicus Sak . in Tak., J. Jap . Bot. 19: 407, f. 9 (1943) .

Plants in dense, deep-brown tufts. Stems ea. 10 mm long. Leaves incurved
and contorted when dry, erect-spreading when moist, tapering to an elongate,
linear-lanceolate acumen from an ovate base; lower leaves ea. 1 mm long,
muticous; upper leaves to 2 mm long, muticous, rarely with a short, almost entire
hair point, keeled above; margins erect, bistratose above, unistratose and plane
below. Median lamina! cells obscure, bi- or unistratose, subquadrate or shortly
rectangular, 6-9 µm, thick-walled, slightly sinuose; upper lamina! cells usually
bistratose; lower lamina! cells pellucid, elongate-rectangular, 40- 50 x 6-8 µm , thinwalled ; juxtacostal cells with thicker walls; cells along basal margins in several rows
with thinner walls. Dioicous. Inner perichaetial leaves ea. 2 mm long, with a short,
hyaline point. Seta 0.6-0 .8 mm long. Capsules emergent, ellipsoid , 0.5--0.6 x
0.35--0.40 mm, not ridged , yellowish-brown. Annulus of ea. 2 rows of small cells.
Operculum conic, obtuse, 0.30--0.35 mm long. Peristome teeth lanceolate, ea. 0.15
mm long, minutely papillose, yellowish-brown. Spores 7- 9 µm, smooth. Calyptra
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Figure 144.

A. Grimmia curvata (Brid .) De Sloov. a. Leaves, x34. b. Cross-sections of leaves, x250. c.
Median laminal cells , x250. d. Cells at leaf base , x250. e. Inner perichaetial leaf, x15. f
Capsule, x15. g. Peristome teeth , x180. [NIGH 160350]
B. G. brachydictyon (Card .) Deguchi. h. Plants, x1. i. Leaves, x34. j. Cross-sections of
leaves, x200. k. Cells at apex of truncate leaf, x250. /. Median laminal cells, x250. m. Cells at
leaf base , x250. 11. Inner perichaetial leaf, x34. o,p. Capsules, x15. q. Peristome teeth , x180.
(lsotype of Racomitrium patens var. brachydictyon Card .]
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mitriform, 1.0-1 .2 mm long. Perigonia terminal on separate branches; inner leaves
ea. 0.6 mm long.
Distribution : Japan (Hokkaido, Honshu) , Caucasus, Greenland, western N. America.

11. Grimmia anomala Hampe (Fig. 141, B)

In Schimp., Syn. ed. 2: 270 (1876).
Stems ea. 10 mm long. Leaves appressed when dry, lanceolate to oblonglanceolate, to 2 mm long, keeled; upper leaves shorter but broader, obtuse to
subacute, to 1.3 x 0.5 mm, often with globose, multicellular, brown gemmae on the
leaf apex; margins recurved at middle, especially on one side; costa stout,
extending to near the leaf apex. Median lamina! cells unistratose, hexagonal,
obscure, 6-8 µm, the walls ± incrassate at the cell corners; cells longer
downwards, rectangular at base, 12-20 x 6-8 µm, thin-walled . Sporophytes
unknown in Japan.
Distribution: Japan (Hokkaido, Honshu), Kashmir, central Europe , western N. America.

12. Grimmia curvata (Brid.) De Sloov. (Fig. 144, A)

Bull. Jard. Bot. Nat. Belg. 37: 445 (1967).
Orthotrichum curvatum Brid ., Bryol. Univ. 1: 791 (1826).

Plants large, olive-green above, blackish below. Stems to 50 mm long,
ascending, flexuose or curved when dry, simple or with few branches, without
central strand . Leaves appressed when dry, widely spreading when moist,
lanceolate, gradually attenuate; upper leaves to 3 mm long, muticous, keeled
above; margins recurved on both sides almost throughout the entire length (more
pronounced at middle), marginal cells bistratose except the basal parts; costa
prominent, with 2 large longitudinal lamellae at back, often with small stereid below.
Median laminal cells unistratose, obscure, subquadrate or rounded-hexagonal , 6--9
µm, thick-walled, sinuose; lower laminal cells linear, 35-45 x 5-7 µm, thick-walled
(the transverse walls thin), sinuose; cells in 3-4 rows at the basal corner quadrate or
rectangular, 10-15 µm, thin-walled, scarcely sinuose. Dioicous. Inner perichaetial
leaves to 3 mm long. Seta 5--6 mm long, flexuose when dry, arcuate when moist.
Capsules ovoid to ovoid-cylindric, 1.0-1.5 x 0.5-0.6 mm, brown. Annulus of 3-4
rows of large cells. Peristome teeth lanceolate, ea. 0.3 mm long, deeply cleft, with
low basal membrane, reddish-brown, papillose. Spores 9-15 µm, finely papillose.
Distribution: Japan (Hokkaido , Honshu), Altai , Europe, Iceland , Greenland, N. America.

G. curvata and G. brachydictyon, are easily recognized in having lamellae on
the back of the costa. They are sometimes placed in the genus Racomitrium
because of the leaf areolation and the elongate peristome teeth.
13. Grimmia brachydictyon (Card.) Deguchi (Fig. 144, B)

J. Sci. Hiroshima Univ. ser. b, div. 2, 16 (2) : 173, f. 23 (1978) .

®

Figure 145.

A. Grimmia atrata Miel. ex Hornsch. a. lower leaves, x34. b. Upper leaves, x34. c. Median
laminal cells, x250. d. Cells at leaf base, x250. e. Inner perichaetial leaf, x34. f Capsule, x15.
g. Peristome teeth, x180. h. Calyptra, x15. i. Inner perigonial leaf, x34. [NICH 125432]
B. G. apocarpa var. graci/is Roehl. j . Leaves, x34.
Capsule , x15. [NICH 73894]

k. Median laminal cells, x250.

C. G. apocarpa var. conferta (Funck) Spreng . m. Leaves, x34.
x250. o. Capsule , x15. [NICH 80706]
·

/.

n. Median laminal cells,

D. G. apocarpa var. microphylla Card. p . Leaves, x34. q. Median laminal cells, x250. r.
Capsule , x 15. [Noguchi 22267]
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Racomitrium patens var. brachydictyon Card., Bull. Herb . Boiss. ser. 2, 8: 333 (1908).

Plants large, in loose tufts. Stems simple or sparingly branched , ascending,
without central strand. Leaves appressed when dry, widely spreading when moist,
lanceolate, acute or truncate, with gemmae at apex, keeled above, somewhat
plicate below; margins plane and bistratose above, recurved below; costa
prominent, with 1 rarely 2 lamellae at back, often with small stereids below. Median
lamina! cells unistratose, oblong to subquadrate, thick-walled and sinuose;
juxtacostal cells rectangular, not sinuose, with rather thick walls; cells at the basal
corners subquadrate, not sinuose. Inner perichaetial leaves ea. 2 mm long. Seta
straight or slightly curved, 2.5- 3.0 mm long. Capsules ovoid, 1.0- 1.2 x 0.6-0. 7 mm,
brown. Annulus of ea. 2 rows of small cells. Operculum long-rostrate, 0.5-0.7 mm
long. Peristome teeth linear-lanceolate, long-attenuate, to 0.4 mm long, not cleft,
reddish-brown, papillose above but almost smooth below. Spores 10-15 µm .
Calyptra mitriform, ea. 1.2 mm long, lobed at base, brown, only partially covering
the urn.
Distribution : Endemic to Japan (Hokkaido, Honshu, Shikoku ).

14. Grimmia atra ta Miel. ex Hornsch. (Fig. 145, A}
Flora 2: 85 (1819).
Plants small , in compact tufts. Stems without central strand . Leaves
appressed when dry; upper leaves linear-lanceolate, apex muticous and obtuse, to
2.50 x 0.55 mm, curved , slightly keeled above, semicanaliculate below; margins
erect or slightly recurved on one side, marginal cells bistratose throughout or often
3-stratose above; costa stout. Median lamina! cells transversely rectangular or
subquadrate, 6-9 µm , rather thick-walled, slightly sinuose; upper lamina! cells
bistratose or unistratose; cells at the basal corners subquadrate or rectangular,
16-25 x 13-16 µm , thin-walled . Dioicous. Inner perichaetial leaves to 2.5 mm long ,
muticous. Seta 2.5-3.5 mm, slightly curved , yellowish. Capsules oblong-ovoid to
oblong, 1.2-1 .5 x 0.5-0.7 mm. Annulus of 3-4 rows of large cells. Operculum
0.5-0.7 mm long, shortly rostrate, obtuse. Peristome teeth lanceolate, often
irregular in outline, cleft, to 0.3 mm long, brown, densely papillose. Spores 12- 16
µm , somewhat scabrous. Calyptra cucullate or mitriform , 1.5- 1.8 mm long, lobed
at base, brown. Perigonia terminal ; inner leaves ea. 0.8 mm long.
Distribution: Japan (Hokkaido, Honshu) , China, Europe .

G. atrata might be confused with G. elongata or G. affinis, but it is separated
from G. affinis by its muticous leaves, and from G. elongata by its dioicous sexuality
and the areolation of the leaf base. On closer examination it is also distinguished
by the bistratose leaf margins.
15. Grimmia apocarpa Hedw.
Spee. Muse.: 76 (1801}.
Schistidium apocarpum (Hedw.) Bruch & Schimp. in B. S. G., Bryol. Eur. 3: 99, t. 233 (1845) . Orthotrichum nipponense Nog. , J. Hattori Bot. Lab . 31: 123, f. 9 (1968) .

Figure 146.
A. Grimmia apocarpa Hedw. var. apocarpa. a. Plants, x1. b. Lower leaves, x34. c. Upper
leaves , x34. d. Cross-sections of leaves, x250. e. Median laminal cells, x250. f Cells at leaf
base , x250. g. Median perichaetial leaf, x34. h. Inner perichaetial leaf, x34. i. Capsule , x15. j.
Dry capsule, x15. k. Peristome teeth , x135. I. Perigonium , x20. 111 . Inner perigonial leaf, x34.
[Noguchi 22671]
B. G. subconferta Broth. n. Dry plant, x10. o. Leaves , x34. p. Median laminal cells, x250. q.
Cells at leaf base, x250. r. Inner perichaetial leaf, x34. s. Capsule, x15. 1. Perigonial leaves,
x34. [Deguchi 13306]
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Plants in loose tufts, yellowish-brown or -green above, brown below. Stems to
30 mm long, densely or sparsely leaved, with central strand. Branches short.
Leaves imbricate when dry, widely or obliquely spreading when moist, lanceolate,
acute to acuminate, often with a short, hyaline, denticulate hair point, to 2.5 mm
long, sharply keeled above, concave below; margins recurved and bistratose
almost throughout the entire length; costa prominent at back, smooth or
mammillose at back above, towards the leaf base narrower. Median lamina! cells in
places bistratose, somewhat obscure, rounded-hexagonal or transversely
rectangular, the walls rather thick and often somewhat sinuose; cells at the basal
angles shortly rectangular to subquadrate, 5-1 0 µ,m, the walls rather thick, towards
the costa somewhat larger, rectangular. Autoicous. Perichaetial leaves with a short
or long hair point, larger than stem leaves but innermost leaf smaller, linear, with a
weak costa. Capsules immersed, 1.0-1.2 x 0.7-0.8 mm, shortly cylindric or
obovoid, eurystomous and somewhat furrowed when dry; exothecial cells
rectangular to long-rectangular, thin-walled. Annulus absent. Peristome teeth
lanceolate, erect-spreading when dry, reddish-brown, densely papillose on both
surfaces, to 0.35 mm long. Spores up to 16 µ,m. Calyptra mitriform. Perigonia
terminal ; inner leaves broadly ovate, ea. 0.7 mm long; costa weak or absent.
Grimmia apocarpa is a highly polymorphic species and numerous infraspecific
taxa have been described. In Japan, Deguchi(1979) recognized 3 species in
addition to G. apocarpa, but they have usually been treated as varieties of G.
apocarpa.
KEY TO THE VARIETIES OF

G.

APOCARPA

1. Exothecial cells often longitudinally rectangular ................ .. ... 15a. var. apocarpa
1. Exothecial cells usually subquadrate or transversely rectangular ....................... 2
2. Costa often scabrous at back above ... .... ................................ 15b. var. gracilis
2. Costa usually smooth ...... .... ..... .................... .... .... ........ ........ ... ............... ........... 3
3. Upper leaves with a short, smooth hair point. Cells at the basal angles of leaf
with uniformly thick walls ......... ........... .... ... ..... .................... ..... .. 15c. var. conferta
3. Upper leaves with an elongate, denticulate hair point. Cells at the basal angles
of leaf with thick transverse and thin longitudinal walls ... ... 15d. var. microphylla
15a. var. apocarpa (Fig. 146, A)
Leaves with a short hair point. Costa smooth at back. Lamina! cells 6--8 µ,m;
lower marginal cells with transverse walls as thick as longitudinal walls. Capsules
oblong; exothecial cells often longitudinally rectangular.
Exsiccati : Musci Japonici 8: 368 (1954) ; 10: 469 (1956) , as G. apocarpa var. microtheca ; 13: 621
(1958); 14: 694 (1959) ; 18: 874 (1962) .
Distribution: Japan (Hokkaido, Honshu, Shikoku , Kyushu).
wo rld.

Widely distributed throughout the

15b. var. gracilis Roehl. (Fig. 145, B)
Ann. Wetterau. Ges. 3(1): 97 (1812) .
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G. konoi Broth . in Kono , Bot. Mag. Tokyo 20: 79 (1906) . - G. apocarpa var. mamillata Card., Bull.
Herb. Boiss. ser. 2, 8: 332 (1908) . - G. apocarpa var. microtheca Card ., Bull. Herb. Boiss. ser. 2, 8: 332
(1908) .

Leaf margins often remotely denticulate above; basal cells with transverse walls
as thick as longitudinal walls; costa usually mammillose at back above. Median
laminal cells 4--6 µ.m; upper cells sometime mammillose.
Capsules ovoid;
exothecial cells subquadrate to transversely rectangular.
Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Siberia, China, Himalaya, Europe,
Greenland , N. America.

This variety is usually recognized by the ornamentation of the costa, which
varies from scabrous to sharply papillose or mammillose.
15c. var. conferta (Funck) Spreng. (Fig. 145, C)
Syst. Veg. 4(1) : 153 (1827).
G. conferta Funck, Deutsch!. Moose: 18 (1820).

Leaves with a short, smooth hair point; costa smooth at back. Walls of the
basal marginal cells uniformly thick. Median laminal cells 4--6 µ.m. Capsules
globose, ovoid, obovoid to hemispheric; exothecial cells subquadrate to
transversely rectangular.
Distribution: Japan (Hokkaido, Honshu), Iran , Caucasus, Africa, Europe, N. America.

15d. var. microphylla Card. (Fig. 145, D)
Bull. Herb. Boiss. ser. 2, 8: 332 (1908).
G. liliputana C. Muell. , Nuov. Giorn . Bot. ltal. n. ser. 5: 188 (1898) . Tokyo 62: 144 (1949).

G. otii Sak. in Oti, Bot. Mag .

Leaves usually with an elongate, denticulate hair point; costa smooth at back.
Lower marginal cells of leaf with thick transverse and thin longitudinal walls.
Median laminal cells 4--6 µ.m. Capsules hemispheric; exothecial cells subquadrate
to transversely rectangular.
Distribution: Japan (Hokkaido , Honshu, Shikoku , Kyushu), China.

16. Grimmia rivutaris Brid . (Fig. 147, A)
J. f. Bot. 1800(1): 276 (1801).
Schistidium rivulare (Brid.) Podp ., Beih. Bot. Centralbl. 28(2): 207 (1911).

Plants large, deep-green or blackish. Stems to 50 mm long, often denuded
below, much branched, central strand present; branches long. Leaves appressed
when dry, erect-spreading, somewhat secund when moist, ovate to oblong-ovate,
broadly obtuse, to 2.5 x 0.9 mm, oft'en somewhat recurved, widely keeled above;
margins crenate at apex, bistratose almost throughout the entire length, recurved in
the median parts; costa prominent at back with smooth surface. Median laminal
cells quadrate or rounded-hexagonal , 4-6 µ.m, rather thick-walled, pellucid , in
places bistratose; apical and marginal cells bistratose; cells at the basal angle
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quadrate or rounded-hexagonal, 5-7 µm, towards the costa larger, rectangular.
Autoicous. Inner perichaetial leaves to 2.5 mm long. Seta 0.4-0.6 mm long.
Capsules submerged, hemispheric, eurystomous, ea. 1 mm in diameter. Annulus
absent. Operculum dome-shaped, with a small apiculus, ea. 0.5 mm high.
Peristome teeth lanceolate, 0.45-0.50 mm long, reddish-brown, densely papillose
throughout. Spores 15-25 µm . Perigonia terminal; inner leaves broadly ovate,
obtuse, ea. 0.8 mm long.
Exsiccati: Musci Japonici 17: 819 (1962), as G. a/pico/a var. rivu/aris ; 27: 1321 (1976) , as G.
a/pico/a var. rivularis.

Distribution: Japan (Hokkaido, Honshu) , China, Soviet Far East, Europe, N. America.

The plants grow on rock faces near streams, often being submerged in water
during rainy seasons.
This species has been variously treated as a distinct species, a variety of
Grimmia a/pico/a or merely a synonym of G. a/pico/a. After examination of several
collections, I am inclined to consider it specifically distinct, because it is easily
recognized by its large size and broad, obtuse, less strongly keeled leaves.
17. Grimmia maritima Turn. (Fig. 147, B)

Muse. Hib. 23, t. 3 (1804}.
Plants small, blackish- to deep-brown, in dense tufts. Stems to 1O mm long,
with a central strand. Leaves appressed when dry, lanceolate, gradually narrowed
to a narrow muticous point; lower leaves ea. 1 mm long; upper leaves much larger,
to 2.50 x 0.65 mm , keeled above, concave below; margins plane or slightly
recurved, incurved below, mainly unistratose but bistratose above; costa usually
mammillose at back above, in cross-section with dorsal and ventral stereids
throughout much of its length. Median laminal cells in places bistratose, quadrate
to rectangular, 6-9 µm, somewhat obscure, thick-walled, towards the leaf margins
smaller; upper laminal cells bistratose and often strongly mammillose, obscure,
towards the leaf base much larger, more pellucid, rectangular; juxtacostal cells
rectangular, thin-walled, 20-30 x 8-13 µm . Autoicous. Outer perichaetial leaves
much larger than stem leaves, to 3.0 x 0.7 mm, muticous. Seta ea. 0.35 mm long.
Capsules hemispheric, eurystomous. Annulus not seen. Operculum dome-shaped,
with a small apiculus, 0.4-0.5 mm long. Peristome teeth recurved when dry,
lanceolate, ea. 0.35 mm long, finely papillose throughout, reddish -brown, but the
apical parts yellowish. Spores 25-35 µm, scabrous. Perigonia terminal; inner
leaves ea. 0.7 mm long.
Distribution: Japan (Hokkaido), Europe, Iceland , Greenland, Canada, western U. S. A.

This plant is well-known as a halophyte, growing on coastal rocks and
subjected to sea-water spray during strong wind.
This species is rare in Japan, being known only from two localities in Hokkaido.
G. maritima is distinguished from related species by the costa with both dorsal
and ventral stereids and the perichaetial leaves much larger than the upper stem
leaves.

Figure 147.

A. Grimmia rivutaris Brid. a. Dry plants, x 1. b. leaves, x34. c. Median laminal cells, x250. d.
Cells at leaf base, x250. e. Inner perichaetial leaf, x34. f,g. Capsules, x15. h. Peristome teeth,
x135. i. Inner perigonial leaf, x34. [NICH 120116]
B. G. maritima Turn. j. Lower leaves, x34. k. Upper leaves, x34. i,m. Cross-sections of
leaves (/, upper, m, lower parts). 11. Median laminal cells, x250. o. Cells at leaf base, x250. p.
Inner perichaetial leaf, x34. q. Capsule , x1 5. r. Peristome teeth, x135. s. Inner perigonial leaf,
x34. [NICH 27376]
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18. Grimmia subconferta Broth. (Fig. 146, B)
Symb. Sin. 4: 45 (1929) .
Stems sparingly branched, blackish-brown below, yellowish-green above, to 10
mm long. Leaves ± contorted when dry, lanceolate, gradually narrowing to an
acute point, muticous, to 1.50 x 0.55 mm; margins ± recurved; costa extending to
the leaf apex. Median lamina! cells unistratose, pellucid, irregularly subquadrate to
rectangular, ± sinuose, 6-9 µm , thick-walled, longer downwards; lower and alar
cells elongate-rectangular, 30-40 x 6-9 µm, thin-walled .
Dioicous.
Inner
perichaetial leaves large, to 2.0 x 0.7 mm, oblong, broadly obtuse. Capsules
emergent, oblong, ea. 1.0 x 0.6 mm, reddish-brown . Operculum conic-rostrate,
obtuse, ea. 0.3 mm long, reddish-brown . Peristome teeth vestigial. Spores ea. 10
µm . Inner perigonial leaves ovate, ea. 0.8 mm long.
Distribution: Japan (Honshu), China.

This species is similar to G. apocarpa , but may be recognized by the vestigial
peristome teeth.
SPECIES NOT AVAILABLE
1. Grimmia funalis (Schwaegr.) B. S. G., Bryol. Eur. 3: 119, t. 247 (1845) . Deguchi , J. Sci . Hiroshima
Univ. ser. b, div. 2, 16(2): 188. f. 26 (1978).

3. Racomitrium Brid.
Plants medium to large. Stems erect, ascending or prostrate, simple, sparingly
branched or subpinnate; central strand absent. Leaves appressed when dry, erectspreading when moist, ovate or lanceolate, the apex acuminate, obtuse, muticous
or piliferous, semicanaliculate-concave or keeled; margins recurved throughout,
entire or with small or erase teeth near the apex, uni- rarely 2-3-stratose; costa
single, mostly percurrent or shortly excurrent, flat, usually without stereids. Median
lamina! cells rectangular, subquadrate, rhomboidal or linear, the lateral walls
sinuose, at times papillose, the papillae frequently extending over the cell lumens;
lower cells linear to narrowly rectangular, the lateral walls thick, strongly sinuose or
nodulose; alar cells usually not differentiated. Dioicous. Perichaetia cladocarpous.
Capsules on an elongate, smooth or scabrous seta, erect, oblong, ovoid, elliptic or
ovoid-cylindric; stomata present. Annulus differentiated. Operculum long-rostrate.
Peristome teeth erect, linear to linear-lanceolate, elongate, cleft into 2-3 filiform,
papillose divisions, united at base. Spores smooth or finely papillose. Calyptra
conic-mitrate, lobed at base, or ± cucullate, often long-beaked, not plicate.
Perigonia cladocarpous.
The presence or absence of hair point at the leaf apex, the areolation of leaves
and the papillosity of lamina! cells are helpful in classifying the species of this
genus.
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1. Leaves with large or erase teeth on the upper margins. Papillae present over
cell lumens of leaves, leaves almost lacking a border of rectangular cells at
basal margins ... ................ .. ....... ... ..... .... ................. ............... .... .............. .. ............. 2
1. Leaves with the upper margins crenate or entire. Papillae present on the lateral
cell walls or absent; border of rectangular cells present at basal margins of
leaves ................ ........... ... ....................................... ........... ................... .. ... ..... ... ... ... 3
2. Papillae present on the laminal cells of leaves and on the hair point. Several
large, thin-walled and inflated cells present at the basal corners .... ... ... ... ........ .
...... .... .................... ....... ............................................ ................... 1 . R. canescens
2. Papillae present on the cells of hair point only, most laminal cells smooth; alar
cells not differentiated .... ..... ............ ... ..... ....... ..... .. .. ... ... ....... 2. R. lanuginosum
3. Leaves mostly with hair points; papillae on the cell walls indistinct ... .. .... .............. .
...... ............................... ....... .... .... .......... ....... ... ..... .. ... .... ..... ....... 7. R. heterostichum
3. Leaves mostly muticous; papillae on the cell walls distinct ............................ ..... 4
4. Median laminal cells rectangular; costa thin ... ........ ......... .. .. .... 4. R. fasciculare
4. Median laminal cells quadrate to subquadrate; costa thick ..................... .. .. .... 5
5. Leaf apex acute to obtuse, frequently with a very short, hyaline apiculus ..... ....... .
...... .... ....... ........... .... ............ ............. ..... .. ... ................... .................. .. 5. R. carinatum
5. Leaf apex rounded-obtuse, lacking a hyaline apiculus .... .... ......... ....... ... .... ....... .. 6
6. Leaf apex obtuse, margins papillose-crenulate above; costa extending to near
leaf apex ... ... ... ........ .. ... .... ... ..... ... .. ....... ........................... .. .. ... ... .. 6. R. aquaticum
6. Leaf apex broadly rounded-obtuse, margins remotely erose-dentate above;
costa vanishing far below the leaf apex .................................. .... 3. R. aciculare
1. Racomitrium canescens (Hedw.) Brid.
Mant. Muse.: 78 (1819).
Trichostomum Plants robust, yellowish- or olive-green above, blackish below,
forming dense grayish tufts. Stems erect to ascending, to 30 mm long, rarely
longer, simple, forked or sparingly branched with short lateral branches, terete
when dry, apex acute. Leaves frequently curved or slightly contorted when dry,
recurved when moist, highly variable in shape, ovate-oblong, ovate, lanceolate,
acute to acuminate, with or without hyaline point, to 2.50 x 0.65 mm, concave
below, keeled above; margins revolute throughout, toothed at apex, papillosecrenate below; costa stout, percurrent, or ending below the leaf apex. The cells of
the hyaline point colorless, linear but obscure, densely papillose; median laminal
cells rectangular to subquadrate, 10-18 x 4--6 µ,m, papillose, pellucid; upper cells
quadrate, the papillae frequently aggregated; lower cells sublinear, the lumen
narrow, the papilla slightly larger and somewhat arranged in a series, towards leaf
insertion becoming wider, rectangular to sublinear, smooth, thin-walled; alar cells
numerous, forming a distinct hyaline area, inflated, 30-50 x 10-12 µ,m, oblong or
hexagonal, with delicate, non sinuose walls; supra-alar cells ea. 10, rarely 20 in
number in a row along the basal margins. Inner perichaetial leaves oblong or
lingulate, rounded-obtuse, juxtacostal cells with indistinct papillae. Seta to 20 mm
long, flexuose, blackish-brown, smooth. Capsules ovoid to oblong-cylindric, often
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widest near the base, blackish-brown. Operculum as long as the urn or longer.
Peristome teeth linear, straight, to 1.5 mm long, cleft into two, equal, piliferous
divisions, reddish-brown. Spores 8-10 µ,m. Calyptra to 2.8 mm long, long-beaked,
scabrous throughout, yellowish, the apex brown. Inner perigonial leaves wideovate, obtuse.
KEY TO THE VARIETIES OF R. CANESCENS

1. Leaves with a hyaline point .. .... ........................ .. ........ .. .... .... .. ..... ..... ..... ......... ...... . 2
1. Leaves without hyaline point, muticous ..................................... 1b. var. epilosum
2. Stems erect, simple or with few branches. Leaves ovate to oblong-ovate,
usually gradually tapering to an acuminate tip ............... .... 1a. var. canescens
2.Stems prostrate, with short, pinnate branches. Leaves lanceolate, gradually
attenuate with a long acumen ......................... .. .... ....... ... ...... 1c. var. ericoides
1a. var. canescens (Fig. 148; 149, A)
R. iwasakii Okam ., J. Coll. Sc. Imp. Univ. Tokyo 38(4): 13, f. 6 (1916) . - R. canescens f.
erythrophyllum Sak. , Bot. Mag . Tokyo 51 : 141 (1937). - R. canescens f . viridi-senile Sak., Bot. Mag .
Tokyo 51 : 794 (1937).

Stems erect, usually simple or with indistinct and short lateral branches.
Leaves ovate to oblong-ovate, shortly acuminate or widely obtuse, with a short
hyaline point, rarely the apex almost muticous.
Exsiccati: Musci Japonici 2: 61 (1948); 22: 1092 (1968) , as R. barbuloides; 23: 1139 (1968); 32:
1590 (1981). Bryophyta Exsiccata 1: 26 (1977).
Distribution: Japan (Hokkaido, Honshu , Shikoku , Kyushu).
Hemisphere.

Widely distributed in the N.

1b. var. epilosum H. Muell. ex Mild. (Fig. 149, C)
Bryol. Siles.: 160 (1869).
R. barbuloides Card ., Bull. Herb . Boiss. ser. 2, 8: 336 (1908) .

Stems arcuate-ascending, with few and short branches. Leaves broadly
attenuate from an ovate to oblong-ovate base, with an obtuse apex, muticous.
Distribution : Japan (Hokkaido , Honshu , Shikoku, Kyushu).
Hemisphere.

Widely distributed in the N.

1c. var. ericoides (Hedw.) Hampe (Fig. 149, B)
Flora 20 : 281 (1837) .
Stems prostrate, elongate, pinnately branched, the branches short. Leaves
lanceolate, gradually tapering to a long, somewhat flexuose or slightly twisted
acumen, with a long hyaline point.
Exsiccati: Musci Japonici 15: 728 (1959) ; 17: 841 (1962).
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Racomitrium canescens (Hedw.) Brid . var. canescens. a. Dry plant, x1. b. Leaf (dorsal
view) , x20. c. Leaf, x20. d-f Cross-sections of leaves (d, upper, e, median,/, lower parts), x250.
g. Leaf apex, x130. h. Median laminal cells, x385. i. Cells at leaf base, x250. j . Capsule with
perichaetia, x 10. k. Inner perichaetial leaf, x20. /. Capsule, x 10. m. Part of peristome teeth ,
x250. n. Perigo nium , x10. o. Inner perigonial leaf, x34. [Noguchi 37503)
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Figure 149.

A. Racomitrium canescens (Hedw.) Brid. var. canescens. a. Stem leaves (dorsal view) , x20.
b. Leaves, x20. [Noguchi 37503)
B. R. canescens var. ericoides (Hedw.) Hampe. c,d. Stem leaves, x34. e,f Branch leaves,
x34. [Noguchi 37903)
C.R. canescens var. epilosum H. Muell. ex Mild. g. Stem leaves, x34. h. Cells at leaf apex,
x385. i. Median laminal cells, x385. j. Cells at leaf base , x385. k. Capsule with perichaetium ,
x10. l. Capsule , x10. m. Perigonium , x 10. [lsosyntype of R . barbuloides Card.)
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Figure 150.
Racomitrium /anuginosum (Hedw.) Brid. a. Dry plant, x1. b,c. Leaves, x20. d,e. Crosssections of leaves (d, upper, e, lower parts), x250. f Superior margin of leaf, x385. g. Median
lamina! cells, x385. h. Cells at leaf base, x250. i. Perichaetium with capsule, x10. j,k. Capsules,
x15. l. Peristome teeth , x130. [Noguchi 64068]
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Distribution: Japan (Hokkaido , Honshu, Shikoku, Kyushu).
Hemisphere.

Widely distributed in the N.

This plant has been variously ranked as a variety of R. canescens, or as a
distinct species. In some cases, it is not easy to distinguish it from var. canescens.
2. Racomitrium /anuginosum (Hedw.) Brid . (Fig. 150)
Mant. Muse: 79 (1919) .
Trichostomum Januginosum Hedw., Spee. Muse.: 109 {1801) . - Racomitrium hypnoides f.
atroviride Sak., Bot. Mag. Tokyo 51: 136 {1937). -R. hypnoides f. condensatum Sak., Bot. Mag . Tokyo
51: 136 {1937) .

Plants medium to large, rigid when dry, in dense, yellowish- to grayish-green
tufts. Stems elongate, often more than 100 mm long, usually pinnate; branches to 5
mm long. Leaves often falcate-secund when dry, widely spreading or slightly
recurved when moist, narrowly lanceolate, gradually tapering to an elongate,
hyaline, erose-dentate acumen, to 3.5 x 0.7 mm, keeled above; margins erosedentate and papillose-crenate above, the teeth large and often hooked, with long
papillae over the entire surface, lower margins revolute; costa extending to the leaf
apex, comprising two layers of almost homogeneous cells in cross-section.
Median lamina! cells sublinear, scarcely papillose, with a narrow lumen, 35-40 x 4--5
µm, with thick and strongly nodulose walls, the wall broader than the lumen; upper
laminal cells shorter, the cells in the apices elongate but the outline obscure, with
large, long papillae in a row, the hyaline, papillose region extending downwards
along leaf margins; lower lamina! cells linear, the lumen very narrow, with thick,
sinuose walls; alar cells not differentiated but several cells along the leaf margins
sublinear or rectangular, with thin, non sinuose walls. Inner perichaetial leaves
narrowly lanceolate, scarcely piliferous, to 1.8 mm long. Seta often paired, 3-4 mm
long, scabrous throughout. Capsules ovoid to ovoid-oblong, narrowed at mouth,
1.0-1 .5 x 0.5-0. 7 mm. Operculum long-conic, 0.6--0.8 mm long. Peristome teeth
long-piliferous, to 0.5 mm long. Calyptra to 1.2 mm long, almost smooth.
Exsieeati: Musei Japoniei 9: 444 (1955), as R. hypnoides; 24: 1190 {1971 ).
Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu).
world.

Widely distributed throughout the

The plants often form vast mats on sandy soil or among grasses in the alpine or
subalpine zones. When the hyaline point of leaves are well-developed, the mats
have a frosty appearance.
The sporophytes are very rare.
3. Racomitriumaciculare (Hedw.) Brid. (Fig. 151, A)
Mant. Muse.: 80 (1819).
Dicranum aciculare Hedw., Spee. Muse.: 135 (1801).

Plants deep- to dirty-green. Stems ascending, to 30 mm, rarely longer,
sparingly branched, occasionally with few short branches. Leaves imbricate,
appressed when dry, recurved when moist, 2.0-2.5 x 0.9-1 .0 mm, oblong to elliptic,
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Figure 151.

A. Racomitrium aciculare (Hedw.) Brid . a,b. Leaves (a, dorsal view) , x20. c,d. Crosssections of leaves (c, upper, d, lower parts), x250. e. Leaf apex, x180. f Median lamina! cells,
x385. g. Cells at leaf base, x250. h. Capsule with perichaetium, x8. i. Peristome teeth, x130. j.
Calyptra, x10. k. Leaves, x20. [lsotype of R. mol/e Card.]
B. R. fasciculare var. brachyphyl/um Card. l-o,q. Leaves, x20. p. Leaf apex, x250. [o,p,
syntype of R. brevisetum , from Saghalien; q, isotype of R. fascicu/are var. brachyphyllum , from
Korea]
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broadly rounded-obtuse, without hair point, the apical parts often fragile; margins
remotely crenate or almost entire at apex, plane above, recurved below; costa
ending far below the leaf apex. Median laminal cells rectangular, 13-28 x 6-8 µm,
slightly papillose on the lateral walls; upper cells subquadrate or shortly
rectangular, 8-12 µm long, papillose on the lateral walls, the papillae often slightly
depressed on cell lumens; lower cells linear, but the cells of the extreme base
elongate-rectangular and less sinuous than the other lower cells; alar cells not
sharply defined although the cells larger than the other lower cells, quadrate to
rectangular; several cells in a single row along the basal margins rectangular, thickwalled and less sinuose than the other lower cells. Inner perichaetial leaves oblonglanceolate, acute. Seta to 12 mm long, smooth, blackish-brown. Capsules oblongcylindric, 2.0-3.5 x 0.9-1 .0 mm. Operculum conic with a long beak, 0.8-1.2 mm
long. Peristome teeth to 0.45 mm long, each tooth linear-lanceolate, usually cleft
into two unequal divisions above, perforate below. Spores 15-25 µm.
Distribution: Japan (Honshu , Kyushu). Widely distributed in the N. Hemisphere.

4. Racomitrium fasciculare (Hedw.) Brid .
Mant. Muse.: 80 (1819) .
Trichostomum fasciculare Hedw., Spee. Muse.: 110 (1801).

Plants medium to large, forming yellowish- to brownish-green tufts, not glossy.
Stems prostrate, ascending or suberect, sparingly branched or 1-2-forked, to 100
mm long, densely leaved; branches to 1o mm long, obtuse. Leaves imbricate and
appressed when dry, highly variable both in shape and size, oblong-ovate,
gradually long-attenuate, often slightly flexuose, the apex acute or obtuse, cristate,
without hair point, semicanaliculate-concave above, often plicate below, the base
cordate; margins recurved throughout almost entire length, unistratose or rarely
bistratose, papillose-crenate or cristate; costa broad and flat, thin, bistratose and
homogeneous at lower part, unistratose above in cross-section, occupying half or
two-thirds the leaf length. Median laminal cells rectangular, 20-35 x 4-6 µm , walls
sinuose or nodulose, with large, flat, rounded , often bifurcate papillae on the lateral
walls, the papillae depressed over cell lumens; upper cells usually shorter and
broader, with dense, distinct papillae on the lateral walls; lower cells longer, to 40 x
6 µm , sublinear or narrowly rectangular, sinuose; alar cells scarcely differentiated,
but 3-8 or occasionally more than 10 nonsinuose cells forming a border along the
basal leaf margins. Inner perichaetial leaves oblong-ovate, shortly attenuate,
convolute. Seta 3-18 mm long, smooth. Capsules oblong-cylindric, 1.2-1. 8 x
0.50-0.75 mm. Peristome teeth ea. 0.8 mm long, cleft into two equal , filiform
divisions. Spores 12- 15 µm. Calyptra 1.5-2.0 mm long, slightly scabrous. Inner
perigonial leaves widely ovate, obtuse.
KEY TO THE VARIETIES OF R. FASCICULARE

1. Leaves bistratose in the upper leaf margins ........ ... .. .. ....... . 4d . var. hayachinense
1. Leaves unistratose throughout .......... .......... ... ...... .... ...... ................................. ... ... 2
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2. Plants medium-sized. Stems usually with somewhat pinnate branching.
Leaves long, narrowly attenuate from an ovate base; upper cells usually
elongate .. ...... ...... ... ....... ..................... .... ................ .............. 4a. var. fasciculare
2. Plants large- to small-sized. Stems with several long branches. Leaves shortto long-attenuate from a broadly ovate, plicate base; upper cells short or
elongate .................. ............................................................................... ............ 3
3. Plants small. Leaves shortly attenuate from a broadly ovate base, the apex
rounded, not cristate ....................... ...... ............................. 4b. var. brachyphyl/um
3. Plants large. Leaves long attenuate from a widely ovate base, the apex
acuminate to obtuse, often cristate ........................................... . 4c. var. atroviride
4a. var. fasciculare (Fig. 152, A)
R. fasciculare var. orientale Card., Bull. Herb. Boiss. ser. 2, 8: 334 (1908). - R. papillosum Sak.,
Bot. Mag. Tokyo 51: 109, f. 7 (1937) . -R . hypnoides f. chrysophyllum Sak., Bot. Mag. Tokyo 51: 136
(1937). - R. canescens var. yezo-alpinum Sak., Bot. Mag. Tokyo 51: 141 (1937). - R. frigidum Sak.,
Muse. Jap.: 64 (1954).

Plants medium-sized. Stems prostrate or ascending, to 100 mm long, usually
with short somewhat pinnately arranged branches. Leaves long and narrowly
attenuate from an ovate base, the apex acute, papillose-crenate, scarcely cristate;
upper cells sublinear or rectangular, papillose on the lateral walls; alar cells not
differentiated but usually 7--8 cells in a single row along the leaf margins
rectangular, nonsinuose, hyaline.
Distribution: Japan (Hokkaido, Honshu, Shikoku), China, Siberia, Europe, N. America, southern
S. America, New Zealand.

4b. var. brachyphyllum Card. (Fig. 151, B)
Bull. Herb. Boiss. ser. 2, 8: 334 (1908).
R. brevisetum Lindb. , Acta Soc. Sc. Fenn. 10: 244 (1872). -R. nipponicum Sak., Bot. Mag . Tokyo
51: 107, f. 6 (1937) .

Plants small. Stems scarcely to 20 mm long, ascending, sparingly branched .
Leaves shortly attenuate from broadly ovate base, the apex rounded; upper laminal
cells rectangular, papillose on the lateral walls; 2-3 cells in a row along the basal
margins rectangular, smooth. Seta 3-5 mm long.
Distribution: Japan (Hokkaido), Korea, Saghalien.

4c. var. atroviride Card. (Fig. 153)
Bull. Herb. Boiss. ser. 2, 8: 334 (1908).
R. anomodontoides Card., Bull. Herb. Boiss. ser. 2, 8: 335 (1908). - R. sawadai Card ., Bull. Soc.
Bot. Geneve ser. 2, 1: 122 (1909). - R. bandaiense Sak., Bot. Mag. Tokyo 51: 106, f. 5 (1937). - R.
bandaiense var. ramosum Sak ., Bot. Mag. Tokyo 53: 288 (1939). - R. hedwigioides Sak., Bot. Mag .
Tokyo 51: 133, f . 8 (1937). -R. hedwigioides var. canaliculatum Sak., Bot. Mag . Tokyo 51: 134 (1937).
- R. hedwigioides var. chrysophyllum Sak., Bot. Mag . Tokyo 56: 221 (1942) . - R. yakushimense Sak. ,
Bot. Mag. Tokyo 51: 135, f. 10 (1937).

Plants robust. Stems ascending, 1-2-forked or sparingly branched, to 100 mm
long; branches elongate, without short branches. Leaves long attenuate from a

Figure 152.

A. Racomitrium fasciculare (Hedw.) Brid. var. fasciculare. a. Dry plant, x1. b. Male plant,
x1 0. c,d. Stem leaves (d, dorsal view) , x20. e. Branch leaves, x20. f-h. Cross-sections of leaves
if, upper, g, median, h, lower parts), x250 (h , x40). i,j. Cells at leaf apices, x250. k. Median
lamina! cells, x250. /. Cells at leaf base, x250. m. Capsule with perichaetium , x1 0. n. Inner
perichaetial leaf, x15. o. Capsule, x15. p . Perigonium, x10. q. Inner perigonial leaf, x15.
[Noguchi 34953]

B. R. fasciculare var. hayachinense Nog . r. Leaves, x20. s,t. Median lamina! cells, x385.
u-x. Cross-sections of leaves (u,v, med ian, w,x, lower parts), x63, x385. [Holotype of R.
fascicu/are var. hayachinense Nog .]
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Figure 153.
Racomitrium fasciculare var. atroviride Card . a. Dry plant, x1 . b- h. Leaves, x10. i-k. Crosssections of leaves (i, upper, j, median , k , lower parts) , x385. l- p. Cells at leaf apices, x250. q.
Median laminal cells, x385. r. Capsule , x10. [lsosyntype of R. fasciculare var. atroviride Card.;
sporophyte from Canada)
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broadly ovate base, the apex acuminate to obtuse, often cristate; costa extending
beyond half-way or to the apex but shorter than that of var. fasciculare; several
cells in the basal angles rectangular to subquadrate, thin-walled. Seta 5-18 mm
long.
Exsiccati : Musci Japonici 2: 60 (1948) , as R. anomodontoides, 62, as R. carinatum; 4: 164 (1951) ,
as R. anomodontoides ; 11: 539 (1956) , as R. anomodontoides; 12: 596 (1957), as R. fasciculare; 18:
892 (1962), as R. anomodontoides; 20: 995 (1964), as R. anomodontoides; 23: 1138 (1968) , as R.
anomodontoides ; 25: 1245 (1973), as R. anomodontoides; 26: 1291 (1976) , as R. fasciculare .
Distribution : Japan (Honshu , Shikoku, Kyushu), Taiwan , Philippines, Borneo.

4d. var. hayachinense Nag. (Fig. 152, B)

J. Hattori Bot. Lab. 38: 356, f. 7, 22-29 (1974) .
Plants medium-sized . Stems ea. 20 mm long. Leaves oblong-ovate, abruptly
narrowed to an obtuse or subacute apex; margins recurved, bistratose on the
upper half; upper lamina! cells subquadrate.
Distribution: Endemic to Japan (Honshu).

5. Racomitrium carinatum Card. (Fig. 154, A)
Bull. Herb. Boiss. ser. 2, 8: 335 (1908).
Plants medium-sized , forming deep-green tufts. Stems ascending, forked or
sparingly branched, to 50 mm long ; branches long, frequently arcuate-ascending.
Leaves narrowly lanceolate, broadest above the insertion, gradually narrowing
upwards, acute, acuminate or obtuse with a short hyaline apiculus comprising
several smooth, rectangular cells, keeled on the upper half; margins usually dentate
at apex, otherwise rest papillose-crenate, recurved in the lower half, unistratose;
costa rigid , 2-3 cells thick in cross-section, ending near the leaf apex, brownish,
undulate on the dorsal surface. Leaf cells usually short, collenchymatous; median
lamina! cells isodiametric to shortly rectangular, ~ µm, with large, round ,
frequently bifurcate papillae; upper cells almost the same size as the median cells,
frequently papillose; lower cells sublinear, thick-walled, sinuose; cells of the
extreme base subrectangular, less-sinuose; alar cells scarcely differentiated. Inner
perichaetial leaves oblong-ovate, rounded -obtuse. Seta ea. 3 mm long, smooth.
Capsules oblong-cylindric, 1.0-1.3 x 0.5-D. 7 mm. Operculum long-conic, 0.8-1 .0
mm long. Peristome teeth cleft into two filiform divisions, to 0.3 mm long. Spores
12- 16 µm . Calyptra to 1.5 mm long, scabrous in the upper half.
Exsiccati: Musci Japonici 27: 1341 (1976).
Distribution : Japan (Hokkaido, Honshu , Shikoku, Kyushu), Korea, Taiwan .

This species grows on shaded boulders in forests.
R. carinatum is similar to Grimmia curvata (Brid.) De Sloov. and G.
brachydictyon (Card .) Deguchi in the external appearance, but under microscope
it is easily distinguished from these species by its non-lamellate costa and sinuose
cell walls.

•,

!(

g

A. Racomitrium carinatum Card. a. Leaves, x22. b,c. Cross-sections of leaves (b, upper, c,
lower parts) , x40, x250. d. Cells at leaf apices, x250. e. Median laminal cells, x385. f Cells at
leaf base, x250. g. Capsule with perichaetium, x10. h. Inner perichaetial leaf, x15. i. Capsule ,
x15. (lsotype of R. carinatum Card .]
B. R. aquaticum (Schrad.) Brid. j. Leaves, x24. k-m . Cross-secti ons of leaves (k, upper, I,
median , m, lower parts), x62, x250. 11. Cells at leaf apex, x200. o. Median laminal cells, x385.
p. Cells at leaf base , x250. q. Capsule with perichaetium, x10. r. Inner perichaetial leaf, x15. s.
Capsule , x10. 1. Peristome teeth, x130. (lsotype of R. fauriei Card.]
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6. Racomitrium aquaticum (Schrad.) Brid . (Fig. 154, B)
Mant. Muse.: 80 (1819).
Trichostomum aquaticum Schrad., J. Bot. 1801 (1) : 196 (1803). Herb. Boiss. ser. 2, 8: 333 (1908).

Racomitrium fauriei Card. , Bull.

Plants medium-sized, forming yellowish-green tufts, brown below. Stems
prostrate or ascending, to 50 mm long, flexuose, sparingly branched . Leaves
slightly homomallous when dry, oblong-ovate, gradually attenuate, the apex
obtuse, muticous, to 2.50 x 0.75 mm, the upper half keeled , the lower half slightly
keeled along the costa, the rest flat and slightly plicate; margins papillose-crenulate
above, recurved , especially on one side below, unistratose; costa brownish, ending
near the leaf apex. Median lamina! cells rectangular to subquadrate, 4-8 x 4-5 µm,
the papillae on the lateral walls large, rounded, frequently indistinctly bifurcate and
depressed over the lumens; upper cells quad rate, 6-10 µm, the papillae longer than
those of the median cells; lower cells larger towards the leaf base, to 30 µm long,
linear at the insertion, the walls thick and nodulose; alar cells scarcely differentiated,
but the walls rather thin and scarcely sinuose, brownish ; border of several,
rectangular, not sinuose cells present. Inner perichaetial leaves lanceolate, the
apex obtuse, costa ending near the apex. Seta 4-6 mm long, smooth. Capsules
oblong-cylindric, 1.5- 2.0 x 0.5-0 .6 mm, pale-brown. Operculum long-conic, to 0.8
mm long. Peristome teeth linear-lanceolate to 0.5 mm long, cleft into two divisions,
reddish-brown.
Distribution : Japan (Hokkaido , Honshu) . Widely distributed in the N. Hem isphere , southern S.
America, New Zealand.

7. Racomitrium heterostichum (Hedw.) Brid .
Mant. Muse.: 79 (1819) .
Trichostomum heterostichum Hedw., Spee . Muse .: 109 (1801).

Plants medium to small, forming yellowish or blackish- or olive-green tufts.
Stems prostrate to ascending, sparingly branched , branches often short. Leaves
appressed when dry, highly variable in both size and shape, 2-4 x 0.4-0.7 mm,
lanceolate to narrowly lanceolate, gradually attenuate, with hyaline hair point
ranging from long to extremely short, occasionally muticous, the hair point
remotely toothed on the margins, occasionally with several teeth on the surface;
leaf base cordate, basal angles ± deccurrent; margins recurved to plane,
occasionally papillose-crenate above; costa stout, mostly reaching the leaf apex,
brownish, smooth, occasionally indistinctly papillose at back above, 2- 3- stratose in
cross-section. Laminal cells smooth over the lumens, thick-walled , sinuose; median
cells rectangular, subquadrate, or sublinear, 7-15 x 4- 8 µm , scarcely papillose on
the walls; marginal cells somewhat shorter; the cells of the hair point linear but
obscure, smooth; lower cells sublinear to linear, 20-30 µm long, sinuose to
nodulose; alar cells scarcely differentiated but several cells in a single row along the
leaf margins wider, rectangular, with nonsinuose walls, brownish. Inner perichaetial
leaves to 2.5 mm long , ovate-lanceolate, obtuse. Seta 2- 10 mm long, yellowish,
smooth. Capsules oblong-cylindric or elliptic, 1-3 x 0.5-1.0 mm. Operculum
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Figure 155.
a. Dry plant, x1 . b,c. Leaves,
Racomitrium heterostichum (Hedw.) Brid. var. heterostichum.
x250. g. Leaf apex, x250.
parts),
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0.5- 1.0 mm long. Peristome teeth sublinear, 0.3-0.5 mm long, cleft into two, equal
or unequal divisions, each tooth irregularly 2-3- cleft at base. Spores 10-13 µ,m.
Calyptra ea. 1 mm long, smooth.
R. heterostichum is a highly variable species, within which various taxa have
been established. Among these, the following infraspecific variants might be
recognized in Japan.
KEY TO THE VARIETIES OF R. HETEROSTICHUM

1. Leaves bi- to multistratose on the upper margins .... .. .......................................... 2
1. Leaves usually unistratose throughout ................................................................. 3
2. Costa excurrent .................................................................... 7b. var. sudeticum
2. Costa ending below the leaf apex ........ .. .... .. ... .. .. ...... .... 7d. var. brachypodium
3. Median laminal cells rectangular to subquadrate ... ........... 7a. var. heterostichum
3. Median laminal cells elongate to sublinear ........................................................... 4
4. Stems often with short branches. Hair point of leaves short .. .. .. ..... ...... .. ........ ..
................................. .. .... .. ... ... .. .............. ...... ...... ............. ... ... 7e. var. ramulosum
4. Stems without short branches. Hair point of leaves long ......................... .. ...... .
......... ..... ....... ........... .... ... ... .. .... ........ .... ..... ... ..... .............. .... .... 7c. var. diminutum
7a. var. heterostichum (Fig. 155)
Plants medium-sized, yellowish- to brownish-green. Stems with several short
branches. Leaves lanceolate to narrowly lanceolate, with a moderately long,
hyaline, keeled point, the point with teeth on the margins; margins occasionally
bistratose at apex, papillose-crenate above, strongly recurved; costa 2-3-stratose.
Median laminal cells rectangular, 8-13 x 4-5 µ,m, slightly sinuose; lower cells
sublinear; non sinuose cells along the leaf margins 3-6 in number. Seta twisted to
the right when dry.
Distribution: Japan (Hokkaido , Honshu , Shikoku), Korea, Taiwan , Himalaya , Europe , Greenland ,

N. America.

7b. var. sudeticum (Funck) Bauer (Fig. 156, A)
Muse. Eur. Am. Exs. ser. 43: n. 2019 (1931).
Trichostomum sudeticum Funck , Deutschl. Moose: 26 (1820). - Racomitrium sudeticum f.
atratum Sak., Bot. Mag. Tokyo 51: 105 (1937). - R. sudeticum f . epilosum Sak., Bot. Mag. Tokyo 51:
105 (1937).

Plants medium-sized, deep- or blackish-green. Stems fasciculate, with or
without long branches. Leaves lanceolate, broadest far above the base, keeled, the
hair point usually short and stout or absent, when present with few, rather large
teeth on the margins; margins recurved to revolute, brownish, incrassate, 2-stratose
above, rarely uni- or multistratose; costa 2-3-stratose. Median laminal cells
quad rate to shortly rectangular, 6-10 x 6-8 µ,m, slightly sinuose; upper cells
occasionally bistratose; lower cells sublinear, less sinuose; non sinuose cells along
the leaf margins 5-10 in number, rectangular to elongate-rectangular. Seta twisted
to the right when dry.
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,,Figure 156.
A. Racomitrium heterostichum var. sudeticum (Funck) Bauer. a. Leaves (dorsal view), x20.
b-d. Cross-sections of leaves (b, upper, c, median , d, lower parts) , x250. e. Leaf apex, x250. f
Median lamina! cells, x385. g. Cells at leaf base , x250. h. Capsule, x10. i. Peristome teeth ,
x135. [Noguchi 70207)

B. R. heterostichum var. diminutum (Card.) Nog . j - 1. Leaves U,k, dorsal view), x20. m,n.
Cross-sections of leaves (m, upper, n, lower parts), x250. o. Median lamina! cells, x385. p. Cells
at leaf base , x250. q. Capsules, x10. [Noguchi 61849, 14257)
C.R. heterostichum var. brachypodium (Besch .) Nag . r,s. Leaves (r, dorsal view) , x20. c.
Cells at leaf apex , x1 90. 11. Median laminal cells, x385. [lsotype of R. fasciculare var.
brachypodium Besch .)
D.R. heterostichum var. ramulosum (Lindb.) Corb . v,w. Leaves (w, dorsal view). x20. x. Leaf
apex, x1 90. y. Median laminal cells, x385. (lsosyntype of R. nitidulum Card.)
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Exsiccati: Musci Japonici 15: 730 (1959) .
Distribution: Japan (Hokkaido, Honshu, Shikoku), China, Europe, Greenland, N. America.

This taxon has been recognized by its short hair point, usually bistratose upper
margins of leaves and short lamina! cells. In Japanese collections the upper
margins of leaves are often brownish and unistratose.
7c. var. diminutum (Card .) Nog. (Fig. 156, B)
Misc. Bryol. Lichenol. 1(15): 1 (1958).
R. diminutum Card ., Bull. Herb . Boiss. ser. 2, 8: 335 (1908) . - R. Jaetum; Card ., Bull. Herb . Boiss.
ser. 2, 8: 335 (1908). - R. /aetum var. graci/e Sak ., Bot. Mag . Tokyo 51: 138 (1937) . - R. laetum var.
pergracile Sak., Bot. Mag. Tokyo 51 : 138 (1937). -R. Jaetum var. o/ivacea Sak., Bot. Mag . Tokyo 51:
138, f.12 (1937). -R. sakuraiiBroth . ex Sak., Bot. Mag. Tokyo 51: 137, f. 11 (1937) .

Plants large, yellowish-, brownish- or olive-green. Stems arcuate-ascending,
sparingly branched; branches long, ascending, without short branches. Leaves
slender, narrowly lanceolate, usually gradually acuminate to a very long, somewhat
flexuose, hyaline point, the point semicanaliculate, entire or remotely crenate
(smooth on the surface); margins entire, slightly recurved, unistratose; costa 2stratose. Median lamina! cells hyaline, elongate-rectangular to sublinear, 12-25 x
3.5-4.0 µm, the walls strongly thickened and distinctly sinuose; nonsinuose cells
along the leaf margins usually 10-15 in number, large. Longer setae twisted to the
left above, to the right below when dry, the shorter setae twisted to the left above,
straight below.
Exsiccati: Musci Japonici 2: 63 (1948), as R. heterostichum; 6: 290 (1952), as R. Jaetum ; 8: 390
(1954), as R. heterostichum; 15: 729 (1959); 17: 842 (1962); 27: 1342 (1976) ; 28: 1390 (1977), as R.
heterostichum; 32: 1591 (1981) , as R. heterostichum; 33: 1640 (1982).
Distribution : Japan (Hokkaido, Honshu, shikoku, Kyushu), Korea, Taiwan , N. America.

This species is larger than the var. heterostichum, and is apt to grow on
exposed, sunny boulders on volcano, forming large pure tufts.
7d . var. brachypodium (Besch.) Nog. (Fig. 156, C)

J. Hattori Bot. Lab. 38: 367, f. 15, 9-13 (1974).
R. aciculare var. brachypodium Besch., Ann. Sc. Nat. Bot. ser. 7, 17: 338 (1893). var. subellipticum Card ., Bu ll. Herb. Boiss. ser. 2, 8: 333 (1908) .

R. sudeticum ·

Leaves slightly acuminate, apex not piliferous; costa ending below the leaf
apex, 2-3-stratose; margins bistratose above. Median laminal cells rectangular,
slightly sinuose; 2-6 cells in a row along the basal margins rectangular, smooth.
Distribution: Japan (Hokkaido , Honshu), Korea.

7e. var. ramulosum (Lindb.) Corb. (Fig. 156, D)
Mem. Soc. Sc. Nat. Cherbourg 26: 260 (1889).
R. ramulosum Lindb ., Acta Soc. Sc. Fenn. 10: 550 (1875).
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Leaf margins unistratose above. Costa 2--3-stratose. Median lamina! cells
elongate-rectangular, slightly sinuose; 8--20 cells in a row along the basal margins
rectangular, smooth.
Distribution : Japan (Hokkaido , Honshu) , Korea, Europe, Greenland, N. America.

4. Ptychomitrium Fuernr.
Stems simple or with several long branches, with a central strand . Leaves
crisped or incurved when dry, lanceolate, linear-lanceolate, keeled and often
bistratose above; margins entire throughout or strongly toothed above, mostly
bistratose; costa stout, extending to near the leaf apex. Median lamina! cells
rectangular, subquadrate or rounded, thick-walled, scarcely sinuose; basal cells
much larger, rectangular, thin-walled. Autoicous. Inner perichaetial leaves similar
to the stem leaves, but often smaller. Seta elongate, straight. Capsules erect,
oblong to oblong-cylindric; stomata present. Annulus of 2 rows of large cells or
indistinct. Operculum long-rostrate from a conical base, the beak erect. Peristome
single, the teeth 16, linear-lanceolate, cleft to or near the base, reddish to yellowish.
Calyptra campanulate, usually long-rostrate, lobed at base, embracing the greater
part of the capsule, sulcate, the ridges composing of many small , thick-walled cells.
Perigonia on branches below the perichaetia, bud-shaped; inner leaves cymbiform,
acute or obtuse.
KEY TO THE SPECIES

1. Leaf margins entire, or with small teeth each composed of a single cell. Seta
solitary. Calyptra extending to below the base of the capsule .. ......... ............. ... 2
1. Leaf margins with large teeth each composed of several cells. Seta often
paired. Calyptra not extending to the base of the capsule ... ............ ..... .... ... .... .. 3
2. Leaves keeled. Median lamlnal cells 5-8 µm. Seta reddish ; peristome teeth
finely papillose, reddish . Spores ea. 10 µm ... .. ........ .. .... .. ....... .. ..... 2. P. fauriei
2. Leaves scarcely keeled. Median lamina! cells 8-13 µm . Seta yellowishbrown; peristome teeth strongly papillose, yellowish. Spores ea. 20 µm ....... .
............ .. .... ... ... ........ ... .. ...... ...... .... ..... ....... ... ............... ... .... .... ...... .... . 1. P. sinense
3. Leaves broadly lanceolate or oblong-ovate, obtuse. Capsules narrowly ovoid to
oblong .. .. .... ..... ...... ....... ... ........ ... .. ... ..................... ..... ................... ........ ........ ...... ... . 4
3. Leaves linear-lanceolate, acuminate. Capsules oblong to cylindric .... .. ......... ... . 5
4. Leaves narrowly oblong-ovate or broadly lanceolate from a sheathing base.
Seta shorter than 5 mm; peristome teeth cleft into two, long-subulate
divisions. Calyptra shortly rostrate .. ................ ..... ............ ... ....... 3. P. dentatum
4. Leaves oblong-ovate to oblong-lanceolate. Seta usually longer than 5 mm;
peristome teeth cleft into three or four divisions. Calyptra long-rostrate .. .. .. ... .
........ ................. ..... .. ... .. .......... .... .. ... ... .. .. ... ..... ............. ............ .. ... ... .. 4. P. wilsonii
5. Leaves slightly or scarcely plicate at base. Seta shorter than 7 mm ............ ..... .. ..
.......... ..... .............. ......... ..... ...... ... ........ .............. ... ..... .... .. ............. . 5. P. linearifolium
5. Leaves distinctly plicate at base. Seta usually longer than 10 mm ... ..... ............. 6
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6. Stems forked. Leaves crisped when dry, almost linear above. Annulus
present .... .... .... ........... ... .............................................. ........ ..... 7. P. formosicum
6. Stems with profuse, fasciculate branching. Leaves incurved when dry, linearlanceolate above. Annulus absent .................................... 6. P. polyphylloides
1. Ptychomitrium sinense (Mitt.) Jaeg.

Ber. S. Gall. Naturw. Ges. 1872-73: 104 (1874).
Glyphomitrium sinense Mitt., J. Linn. Soc. Bot. 8: 149 (1865) .

Plants dark-green. Stems to 1O mm long, densely leaved. Leaves incurved
when dry, spreading when moist, linear, acute, scarcely keeled, not plicate, 3.5--4.5
x 0.8--0.9 mm; margins entire throughout; costa stout, extending to the leaf apex.
Median lamina! cells pellucid , quadrate to rounded-hexagonal, 8-13 µm, slightly
collenchymatous, towards the leaf apex and margins slightly smaller; the basal cells
28--42 x 10-15 µm, hyaline, with thin walls. Seta solitary, stout, 5-10 mm long,
0.10--0.1 3 mm thick, yellowish-brown, almost straight when dry. Capsules narrowly
oblong to oblong-cylindric, yellowish-brown, 0.8-1 .2 x 0.40--0.55 mm. Peristome
teeth linear-lanceolate, short, 0.17--0.25 mm long, obtuse, longitudinally and
imperfectly bifid to near the base, perforate, remotely articulated, with large
papillae, yellowish. Operculum 0.75--0.85 mm long, yellowish. Calyptra lobed at
base, yellowish, to 2 mm long. Spores 15-22 µm . Inner perigonial leaves ovate,
cymbiform.
1a. var. sinense (Fig. 157, A)

Seta longer than 5 mm. Peristome teeth slender, regularly linear-lanceolate.
Exsiccati: Musci Japonici 4: 171, mixed with P. fauriei.
Distribution: Japan (Honshu, Shikoku , Kyushu), Korea, China, Soviet Far East.

1b. var. humile Nog. (Fig. 157, B)

J. Hattori Bot. Lab. 12: 10. f. 6 (1954) .
Plants smaller than those of var. sinense. Stems to 3 mm long. Seta to 2 mm
long. Peristome teeth irregularly cleft.
Distribution: Endem ic to Japan (Honshu).

2. Ptychomitrium fauriei Besch. (Fig. 160, B)
J. de Bot. 12: 297 (1898) .
Plants yellowish-green above. Stems to 20 mm long, densely leaved. Leaves
circinate when dry, erect-spreading when moist, rather abruptly tapering to a linearlanceolate acumen from an ovate base, acute, 3--4 mm long, keeled above; margins
entire, or in the upper leaves sometime crenate above; costa usually extending to
near the leaf apex, ea. 0.09 mm thick at base. Median lamina! cells ± obscure,
rounded-quadrate, the walls incrassate; 5.0-8.5 µm; basal cells long-rectangular,
40-55 x 12-17 µm. Inner perichaetial leaves similar to the stem leaves but much
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Figure 157.

A. Ptychomitrium sinense (Mitt.) Jaeg . var. sinense. a. Cross-section of stem, x180. b.
Leaves, x9. c. Cross-sections of leaves (cl, upper, c2, median, c3, lower parts), x180. d. Cells at
leaf apex, x255. e. Median lamina! cel ls, x370. f,g. Capsules, x12. h. Peristome teeth , x255. i.
Spore, x255. j . Cross-section of calyptra (median part) , x30. k,l. Cross-sections of calyptra (k,
median, I, lower parts) , x180. m. Perigonium, x12. n. Perigonium , x28. [Holotype of P.
angustifolium Okam .]
B. P. sinense var. humile Nog. o. Leaves, x15. p-r. Capsules, x15. s. Peristome teeth, x285.
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smaller. Seta solitary, 3-22 mm long, ea. 0.13 mm thick, reddish, flexuose when
dry. Capsules narrowly ovate-oblong or oblong, 1.0-1 .7 x 0.50-0.85 mm, yellowishbrown. Annulus slightly differentiated. Operculum 0.7- 1.3 mm long, reddish below,
yellowish above. Peristome teeth 0.5-0.9 mm long, bifid to near the base, reddishbrown, finely papillose, articulation not seen. Spores 9-13 µ,m. Calyptra elongatecampanulate, laciniate at base, 2-3 mm long, yellowish-brown, blackish above.
Perigonia 1-2.
Exsiccati : Musci Japonici 9: 492 (1955); 22: 1088 (1968); 32: 1589 (1981); 33: 1638 (1982).
Distribution: Japan (Honshu , Shikoku , Kyushu), Korea.

3. Ptychomitrium dentatum (Mitt.) Jaeg. (Fig. 158)
Ber. S. Gall. Naturw. Ges. 1872-73: 102 (1874) .
Glyphomitrium dentatum Mitt., J. Linn . Soc. 8: 149 (1865).

Plants blackish-green. Stems usually 10-20 mm, occasionally to 50 mm long,
simple or with few, elongate branches. Leaves incurved when dry, widely
spreading when moist; lower leaves small , ea. 2.0 x 0.6 mm; upper leaves to 4.5 x
1.0 mm, narrowly oblong-ovate or broadly lanceolate, sheathing below, apex
broadly acute or obtuse, keeled above; margins with large and remote teeth in the
upper half, but the teeth near the leaf apex somewhat aggregated; costa stout,
extending to near the leaf apex. Median laminal cells somewhat obscure, quad rate
or rounded -quadrate, with incrassate walls, 7-9 µm ; basal cells 30-45 x 10-1 5 µ,m .
Seta solitary or 2-3 together, 2-5 mm long, ea. 0 .15 mm thick, reddish-brown.
Capsules ovoid or oblong-ovoid, 1.2-2.0 x 0.7-1.0 mm, yellowish-brown.
Operculum rather short-rostrate, 0.8-1 .2 mm long. Annulus absent. Peristome
teeth linear-lanceolate, bifid to near the base, occasionally the halves bifid again
below, finely attenuate, 0.7- 1.0 mm long, reddish-brown, finely papillose, erectspreading when dry. Spores minutely papillose, 14-22 µm . Calyptra short-rostrate,
ea. 2 mm long.
Exsiccati : Musci Japonici 2: 70 (1948); 4: 244 (1951); 9: 441 (1955) ; 18: 891 (1962); 29: 1440
(1977).
Distribution : Japan (Honshu, Shikoku, Kyushu), Korea, China.

4. Ptychomitrium wilsonii Sull. & Lesq. (Fig. 159)
Proc. Am. Ac. Arts Sc. 4: 277 (1859).
Plants blackish-green. Stems dendroid, to 40 mm long, the upper part
somewhat curved . Leaves incurved when dry, oblong-ovate or oblong-lanceolate,
apex broadly acute or obtuse, 4.0-5.5 x 1.3- 1.5 mm, slightly keeled; margins
strongly toothed in the upper half; costa extending to near the leaf apex. Median
laminal cells somewhat obscure, subquadrate with strongly incrassate walls, 7-9
µ,m; basal cells 20-30 x 9-13 µm . Seta stout, yellowish or yellowish-brown, 4-6
mm long, ea. 0.15 mm thick. Capsules oblong, 1.5-1.8 x 0.8-0.9 mm, yellowishbrown. Annulus absent. Operculum long-rostrate, 1.2-1.5 mm long. Peristome
teeth lanceolate or linear-lanceolate, 0.35 -0.60 mm long, cleft to near the base into
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Figure 158.
Ptychomitrium dentatum (Mitt.) Jaeg . a. Dry plant, x1. b. Cross-section of stem , x200. c.
Leaves, x15. d-f Cross-sections of leaves (d, upper, e, median , f, lower parts) , x200. g. Cells at
leaf apex , x200. h. Median laminal cells, x283. i. Median laminal cells, x413. j,k. Capsules,
x11 . l,m. Dry capsule, x11. n. Peristome teeth , x140. o. Spore, x413. p,q. Cross-sections of
calyptra Ip, upper, q, lower parts), x33, x200. (Noguchi 7694]
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Figure 159.
Ptychomitrium wilsonii Sull. & Lesq. a. Leaves, x11. b. Cross-sections of leaves, x33. c,d.
Cross-sections of leaves (c, upper, d, median parts) , x200. e. Cells at leaf apex , x200. f Median
lamina! cells, x283. g. Median lamina! cells, x413. h. Capsule, x11. i. Dry capsule, x11 . j.
Peristome teeth , x140. k. Spore, x283. [Noguchi 12506]

Figure 160.

A. Ptychomitrium linearifolium Reim. a. Dry plants, x 1. b. Leaves, x11 . c. Cross-sections of
leaves, x33. d,e. Cross-sections of leaves (d, upper, e, lower parts), x200. f Cells at leaf ape x,
x283. g. Median laminal cells, x283. h. Median laminal cells, x413. i,j. Capsules , x 11. k. Dry
capsule, x11. /. Peristome teeth, x 140. m. Spore , x413. n. Perigonium , x31. [Noguchi 13428)
B. P. fauriei Besch. o. Dry plants, x1. p. Leaves, x11 . q. Cross-sections of leaves (ql , upper,
q2 , median , q3, lower parts) , x200. r. Cells at leaf apex, x283. s. Median laminal cells, x413 . c.

Capsule , x15.
fauriei Besch .)

11.

Capsule, x11. v. Peristome teeth , x140. w. Perigonium , x31 . (lsosyntype of P.
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3-4, unequal divisions, reddish-brown below, yellowish above. Spores 20-37 µm ,
finely papillose. Calyptra 1.5-2.2 mm long.
Distribution : Japan (Honshu , Shikoku. Kyushu) , Korea.

The peristome teeth, which are deeply cleft into 3-4 divisions, are the most
distinctive character of this species, and the broad leaves with broadly acute or
obtuse apices are also characteristic.
5. Ptychomitrium linearifolium Reim. (Fig. 160, A)
Bot. Jahrb. 64: 539 (1931) .
Plants dark-green below, green above. Stems simple or with few elongate
branches, to 60 mm long, fl exuose. Leaves crisped when dry, widely spreading or
somewhat recurved when moist, tapering to a long-linear apex from an ovate base,
3.0-6.5 mm long, acute or acuminate, keeled above, slightly or scarcely plicate;
margins with large, remote teeth in the upper half, somewhat revolute below; costa
extending to near the leaf apex. Median laminal cells rounded-quadrate, with
strongly thickened walls, 5-8 µm; basal cells 30-40 x 13-15 µm. Seta solitary or
paired , yellowish-brown, 2.5-4.0 mm, rarely 7 mm long, ea. 0.1 mm thick. Capsules
oblong or narrowly oblong, 1.0- 2.0 x 0.5-0.9 mm, yellowish. Annulus absent.
Operculum long-rostrate, 0.85- 1.00 mm long. Peristome teeth tapering to a linear
or subulate acumen, bifid to near the base, occasionally trifid at base, ea. 0.6,
occasionally 0 .8 mm long, reddish-brown, finely papillose. Spores 8.5-12.0 µm ,
finely papillose. Calyptra 1.7-2.0 mm long.
Exsiccati: Musci Japonici 2: 71 (1948) ; 7: 343 (1953) ; 13: 642 (1958) ; 26: 1290 (1976); 31 : 1540
(1 980).
Distribution : Japan (Hon shu , Shikoku , Kyu shu) , Korea.

6. Ptychomitrium polyphy/loides (C. Muell.) Par.
Ind. Bryol. Suppl. : 289 (1900) .
Brachyste/eum polyphylloides C. Muell. , Nuov. Giorn. Bot. ltal. n. ser. 3: 107 (1876) . Ptychomitrium longisetum Reim. & Sak. , Bot. Jahrb . 64: 541 (1931). - P. kiusiuense Sak., Bot. Mag .
Tokyo 53: 250, f . 6 (1939) . - P. viride Sak., Bot. Mag . Tokyo 54: 7, f. 5 (1940) .

Plants rigid, dark-green below, green above. Stems fasciculate, to 50 mm long.
Leaves incurved or crisped when dry, widely spreading when moist, linearlanceolate from an ovate or oblong base, with acute apices, to 4.5 mm long, ea.
0.35 mm broad at base, keeled above, concave and strongly plicate below; margins
with large, remote teeth in the upper half, slightly recurved below; costa extending
to the leaf apex. Median lamina! cells somewhat obscure, rounded-quadrate,
shortly rectangular or rounded-hexagonal with incrassate walls, 6-10 µm ; basal
cells 30- 50 x 10-15 µm. Inner perichaetial leaves much shorter and wider than the
stem leaves. Seta stout, 7- 12 m long, ea. 0.15 mm thick, yellowish. Capsules
oblong-cylindric, 1.5- 2.0 x 0.70-0.85 mm, yellowish-brown.
Annulus absent.
Operculum long-rostrate, ea. 1 mm long. Peristome teeth cleft to base into 2,
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Figure 161 .

A. Ptychomitrium polyphylloides (C. Muell .) Par. var. polyphylloides . a. Dry plants, x1. b.
Leaves, x15. c. Cross-sections of leaves, x48. d-f Cross-sections of leaves (d, upper, e,
median ,/, lower parts) , x173. g. Cells at leaf apex, x173. h. Med ian laminal ce lls, x327. i. Inner
perichaetial leaf, x31 . j. Capsule with perichaetium , perigonium and innovation , x11. k,l.
Capsules, x11 . 111 . Peristome teeth , x 173. 11 . Longitudinal-section of peristome teeth , x173.
[Nogu chi 10079]
B. P. polyphylloides var. angustifolium Nog . & lwats. o. Leaves, x15. [Nagano s.n.]
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occasionally 3, filiform divisions, to 0.7 mm long, finely papillose, reddish-brown.
Spores finely papillose, reddish-brown , 10-13 µ.m . Calyptra 2.0-2.5 mm long.
6a. var. polyphylloides (Fig. 161 , A)
Leaves incurved when dry, gradually tapering to a linear-lanceolate apex from
an ovate base.
Exsiccati : Musci Japonici 7: 342 (1953), as P. kiusiuense Sak.; 16: 797 (1960), as P. longisetum .
Distribution : Japan (Honshu, Shikoku , Kyushu), China.

6b. var. angustifolium (Nag.) Nag. & lwats. (Fig. 161 , B)
J. Jap. Bot. 48: 217 (1973) .
P. /ongisetum var. angustifolium Nog ., J. Hattori Bot. Lab. 12: 24, f. 14 (1954) .

Leaves crisped when dry, abruptly tapering to an elongate, narrow, and
incurved acumen from an oblong base.
Distribution : Endemic to Japan (Honshu) .

7. Ptychomitrium formosicum Broth. & Yas. (Fig. 162)
Ann. Bryol. 1: 19 (1928) .
Plants slender, deep-green. Stems aggregated, curved, to 50 mm long.
Leaves crisped when dry, erect-spreading when moist, gradually tapering to a linear
or sublinear acumen from an oblong, plicate base, to 5.5 mm long, acute or
acuminate; margins strongly and remotely toothed, each tooth comprising of
several cells, revolute below; costa extending to near the leaf apex. Median laminal
cells somewhat obscure, subquadrate or rounded-quadrate, 5.5-8.0 µ.m, the walls
strongly incrassate, towards the leaf base becoming longer and rectangular; the
cells at leaf insertion rectangular, 40-55 x 10-15 µ.m , thin-walled . Inner perichaetial
leaves scarcely differentiated. Seta 10- 15 mm long, ea. 0.15 mm thick, flexuose
when dry, reddish-yellow. Capsules oblong-cylindric to cylindric, 2.0-2.5 x 0.6--0.7
mm, yellowish-brown. Annulus of 2 rows of large cells. Operculum long-rostrate,
ea. 1.5 mm long. Peristome teeth long-filiform from a somewhat wide base, bifid to
near the base, to 1.2 mm long, reddish-brown , articulations absent. Spores 8-1 O
µ.m . Calyptra elongate-campanulate, long-rostrate, deeply lobed at base, ea. 2.8
mm long, extending to below the middle of capsule, yellowish-brown.
Distribution : Japan (Honsh1.,1), Taiwan .

5. Campylostelium B. S. G.
Campylostelium saxicola var. brachycarpum Nag. (Fig. 163)

J. Jap. Bot. 25: 78, f. 40 (1950).
Pants minute. Leaves crisped when dry, erect-spreading when moist; lower
leaves ea. 0.5 mm long; upper leaves much larger, to 2.5 x 0.9 mm, abruptly
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Figure 162.
Ptychomitrium formosicum Broth . & Vas. a. Cross-section of stem , x200. b. Leaves, x11 . c.
Cross-sections of leaves, x33. d-f Cross-sections of leaves (d, upper, e, median, f, lower parts),
x200. g. Cells at leaf apex, x283. h. Median lamina! cells, x283. i. Median lamina! cells, x347. j .
Cells at lower part of leaf, x347. k. Capsule, x11. /. Dry capsule, x11. m. Peristome teeth, x200.
n. Spore, x347. o. Perigonium, x23. (lhsiba s.n]
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Figure 163.

Campylostelium saxicola var. brachycarpum Nog. a. Plants, x 13. b,c. Leaves, x43. d, e.
Cross-sections of leaves (d, upper , e, lower parts), x294. f Median laminal cells, x294. g. Cells
at leaf shoulder, x294. h. Capsule, x43. i. Dry capsule, x43. j . Peristome teeth, x294. (Noguchi
15966]
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tapering to a very long, linear lamina from a short-ovate or oblong base, keeled or
semicanaliculate; margins entire, bistratose except in the lower half; costa
extending to the leaf apex, with small, ventral and dorsal stereids. Median laminal
cells subquadrate or short-rectangular, 6.5-10.0 µm long, somewhat obscure,
somewhat thick-waled; cells of leaf base lax, oblong to rectangular, 20-40 x 15-20
µm, hyaline, inflated, with delicate walls; alar cells not differentiated. Inner
perichaetial leaves scarcely differentiated. Seta 5-6 mm long, flexuose and tortuose
when dry, cygneous when moist, pale, becoming brownish later. Capsules ovateoblong, with a large mouth, ea. 0.45 x 0.30 mm, pale, leptodermous, reddish at
mouth ; stomata present. Annulus present. Operculum long-rostrate, 0.35-0.50 mm
long. Peristome teeth linear, not cleft, to 0.18 mm long, remote but united with
each other at base and forming a low basal membrane, finely papillose, reddishbrown. Spores 6-9 µm. Calyptra mitriform, long-beaked, 0.5-0.6 mm long.
Distribution : Endemic to Japan (Honshu , Kyushu).

ERPOD IACEAE
KEY TO THE GENERA

1. Leaf cells multipapillose over lumen. Capsules eperistomate ... .. . 2. Aulacopilum
1. Leaf cells not papillose. Peristome teeth present ............ ..... ...... ......... .... ........... . 2
2. Leaves ecostate. Peristome teeth densely papillose ................... 1. Venturiella
2. Leaves with costa. Peristome teeth smooth ... ... .. ........ ... ... ... 3. Glyphomitrium

1. Venturiella C. Muell.
Venturiella sinensis (Vent.) C. Muell. (Fig. 164)

Nuov. Giorn. Bot. ltal. n. ser. 4: 262 {1897) .
Erpodium sinense Vent. in Rabenh ., Bryoth . Eur. 25: n. 1211 (1873) .

Plants small, deep green, in loose mats; shoots ea. 2 mm wide. Stems
creeping, sparingly branched, densely and complanately leaved ; in cross-section
rounded, epidermal layer composed of somewhat smaller cells, central strand
weekly developed. Branches ascending, short. Leaves somewhat dimorphic,
appressed when dry, ecostate, fragile; dorsal leaves almost in 2 rows, ovate to
oblong-ovate, with an elongate, hyaline acumen, to 1.20 x 0.55 mm; ventral leaves
ovate to elliptic, to 1.0 x 0.4 mm; margins almost plane, entire, often with small teeth
above. Median lamina! cells hexagonal, 35-45 x 23- 25 µm, thin-walled, smooth;
towards leaf margins becoming subquadrate or transversally elongate and smaller,
20-25 µm long ; cells at basal angles subquadrate, 20-25 µm; cells in the leaf
acumen linear, thick-walled.
Autoicous.
Perichaetia terminal on branches;
innermost perichaetial leaves much larger, ovate-lanceolate, with a long and
somewhat contorted acumen, ea. 2 mm long, concave. Seta very short. Capsules
slightly exserted from the perichaetial leaves, oblong-cylindric or oblong, 0.9-1 .3 x
0.5-0.8 mm, pale; stomata present. Annulus persistent, to 7-8 cells high, red to
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reddish-brown. Operculum convex, with a short beak, 0.25-0.35 mm long.
Peristome teeth in a single ring, lanceolate, ea. 0.2 mm long, transverse ridges few
and distant, red to reddish-brown, densely papillose on both surfaces. Spores
minutely and densely papillose. Calyptra mitriform, lobed at base, 1.4-1. 7 mm long,
covering the greater part of the capsule, distinctly ridged, serrate on the upper part
of ridges. Perigonia lateral on stem; perigonial leaves broadly ovate, ea. 0.45 x
0.25 mm; paraphyses not seen.
Exsiccati: Musci Japonici 3: 117 (1949); 21: 1050 (1966) .
Distribution: Japan (Hokkaido, Honshu , Shikoku, Kyushu) , Korea, China, Taiwan, N. America.

This species, as well asAulacopilum japonicum Broth., is usually corticolous in
city areas; elsewhere it may be saxicolous.

2. Aulacopilum Wils.
Stems creeping, complanately leaved; in cross-section composing of almost
isodiametric cells, without central strand . Leaves dimorphic, ovate or oblong,
ecostate, almost entire. Median laminal cells hexagonal to rhomboidal , bulging,
thin-walled, pluri-papillose, towards leaf margins and in the alar regions becoming
subquadrate. Autoicous. Seta short, but capsules above the perichaetial leaves.
Capsules eperistomate; stomata present. Annulus 2-3 cells high, yellowish-brown.
Spores densely and minutely papillose. Calyptra elongate-mitriform, deeply lobed
at base, covering the entire capsule, deeply longitudinally-sulcate, contorted when
dry. Perigonia lateral on stem; perigonial leaves few, obovate, obtuse; paraphyses
very few or absent.
KEY TO THE SPECIES

1. Leaves broadly acute or obtuse. Median lamina! cells large, 20-25 x 13-17 µm;
papillae of laminal cell uniformly distributed over the entire cell lumen .... .. ......... ..
.... .. .............. ................. .. ... ......................................... .. ..... ............... 1. A. japonicum
1. Leaves acuminate, terminating in a single long, hyaline, smooth cell. Median
laminal cells small, 15-20 x 10-12 µm; papillae of lamina! cells somewhat
aggregated over the cent er of lumen .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ....... .. .. .. .. . 2. A. piliferum

1. Aulacopilum japonicum Broth. ex Card. (Fig. 165, A)
Bull. Soc. Bot. Geneve ser. 2, 1: 131 (1909).
Plants small, deep-green, closely appressed to the substratum and forming
large, depressed mats. Shoots sparingly branched, to 1.5 mm wide. Leaves
dimorphic, appressed and imbricate when dry, widely and complanately spreading
when moist; dorsal leaves oblong-ovate to oblong, somewhat asymmetric, 0.7-1 .0
x 0.3-0.5 mm, broadly acute or obtuse; ventral leaves narrowly oblong, 0.50-0.65 x
0.20-0.25 mm, broadly acute, symmetric; margins densely papillose, entire.
Laminal cells bulging; median cells rhomboidal to hexagonal, 20-25 x 13-17 µm,
the papillae equally distributed; alar cells 17-20 µm; upper cells hexagonal to
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Figure 164.
Venturiella sinensis (Vent.) C. Muell. a. Plant, x10. b. Dorsal leaves, x33. c. Ventral leaves,
x33. d. Cells at leaf apex, x200. e. Median laminal cells, x283. f Cells at leaf base, x200. g.
Branch leaves, x15. h. Capsule, x15. i. Dry capsule, x15. j. Peristome teeth and annulus, x283.
k. Spore, x283. /. Cross-section of calyptra, x33, x283. m. Perigonium, x45. [Noguchi 582]
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rhomboidal, 20-30 x 17- 20 µ,m , slightly collenchymatous. Female branches erect.
Perichaetial leaves few, not complanate; innermost leaf obovate, obtuse, large, to
1.2 mm long. Seta 0.9-1 .2 mm long, pale. Capsules erect, oblong-cylindric, pale
green, 0.5-1.0 x 0.40---0.55 mm. Operculum convex, with a small apiculus, 0.25---0.35
mm long. Spores 20-32 µ,m . Calyptra pale, 1.0-1 .3 mm long. Inner perigonial
leaves broadly ovate, somewhat arcuate, ea. 0.25 mm long, the cells with few
papillae.
Exsiccati: Musci Japonici 1: 41 (1947) ; 4: 170 (1952) ; 6: 251 (1952): 30: 1452 (1978) ; 31 : 1507
(1980) .
Distribution : Japan (Honshu , Shikoku , Kyushu). Korea, China.

As this species has strongly appressed dimorphic leaves, it is often mistaken
for a species of foliose hepatics.
2. Aulacopilum piliferum Nag. (Fig. 165, B)
J. Jap. Bot. 28: 302, f. 64 (1953) .
This species is separated from A. japonicum by the following characters:
foliage leaves and perichaetial leaves acuminate, terminated by a single large,
elongate, smooth cell ; lamina! cells with thinner walls, and strongly inflated, the leaf
margins strongly crenate due to projecting cells, each cell of the lamina with
papillae somewhat aggregated over the lumen.
Exsiccati: Musci Japonici 30: 1453 (1978) .
Distribution : Endemic to Japan (Honshu , Shikoku, Kyushu) .

3. Glyphomitrium Brid.
Stems erect or ascending, simple or sparingly branched, with a central strand .
Leaves linear-lanceolate to lanceolate, cuspidate to acute; margins usually entire;
costa percurrent or ending far below the leaf apex. Median lamina! cells hexagonal ,
quadrate or elliptic, bulging, not papillose. Autoicous. Perichaetia terminal ;
perichaetial leaves few, much larger than the stem leaves and usually extending to
near the base of urn, mostly convolute, costate. Seta elongate, but capsules only
slightly exserted above the perichaetial leaves. Capsules erect, broadly ovoid ,
elliptic or obovoid , with stomata. Annulus broad, composed of 7-10 rows of
transversely elongated , thick-walled cells, yellowish to orange. Operculum conic,
with an erect beak. Peristome single, the teeth 16, triangular-lanceolate, with close
transverse ridges, deeply inserted below the mouth, thin, smooth, orange. Spores
large. Calyptra mitriform, rostrate, deeply lobed , deeply sulcate, covering the entire
capsule. Perigonia below the perichaetium, the leaves few in number; innermost
leaf ovate, cymbiform ; paraphyses not seen.
KEY TO THE SPECIES

1. Leaf margins strongly incrassate due to 2-3 layers of cells. Laminal cells often
mammillose .... ......................... .... .... ... .. ...... ......... .. ....................... 2. G. crispifolium
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1. Leaf margins scarcely incrassate, unistratose or bistratose. Lamina! cells
bulging or plane ....... .. .. ... .. ........ .... .. ... ... ..... ... .... .. .. ..... .... .. ..... .. .... ... ......... ...... ..... .... 2
2. Costa shortly excurrent. Perichaetial leaves strongly involute .. ... ..... .. .......... ....
.. ..... ... ....... .... ..... ............... .. ...... .. ........ ... .. ... ...... .... ..... ....... ... ....... 1. G. humillimum
2. Costa ending far below the leaf apex. Perichaetial leaves less involute .... ...... ..
...... .. ..... ....... .... .. .. ..... ............... .... ....... ..... ............. ........... ....... 3. G. minutissimum
1. Glyphomitrium humillimum (Mitt.) Card . (Fig. 166, A)
Rev. Bryol. 40: 42 (1913) .
Aulacomitrium humillimum Mitt., Trans. Linn . Soc. London Bot. 3(3) : 161 , pl. 51 (1891).

Plants dark-green. Stems erect, simple or forked , to 5 mm long. Leaves
appressed when dry, widely spreading or somewhat recurved when moist; upper
leaves linear, much larger than the lower leaves, to 1.8 x 0.4 mm, acuminate;
margins slightly recurved; costa rather stout, extending to leaf apex or occasionally
ending below. Median laminal cells subquadrate, 4-6 µm , pellucid, somewhat
inflated, with thin walls, bistratose at mid-margins, towards the leaf base larger,
35--45 x 9-11 µm , rectangular. Inner perichaetial leaves long, strongly involute and
compactly enclosing the seta, at times reaching the base of urn. Seta pale yellow,
1.5- 3.0 mm long, ea. 0.1 mm thick. Capsules broadly obovoid or oblong, almost
cylindric when empty, 0.76--1.0 x 0.5--0.7 mm. Annulus 7-8 cells high, yellowish-red
to orange. Operculum 0.5--0.7 mm long. Peristome teeth lanceolate, ea. 0.35 mm
long, thin, recurved when dry, orange. Spores variable in size, 40-60 µm, with
large papillae. Calyptra ea. 4-lobed, 1.5-1 .7 mm long. Inner perigonial leaves
ovate, cochleariform-concave, ea. 0.5 mm long ; paraphyses absent.
Exsiccati : Musci Japonici 5: 220 (11951) ; 9: 422 (1955); 23: 1122 (1968) ; 24 : 1168 (1971 ); 25:
1224 (1973); 30: 1468 (1 978). Bryophyta Exsiccata 1: 12 (1977).
Distribution : Japan (Hokkaido, Honshu , Shikoku , Kyushu) , Korea, Ch ina.

2. Glyphomitrium crispifolium Nag. (Fig. 165, C)
J. Hattori Bot. Lab. 31: 313, f. 1 (1968).

Stems to 20 mm long. Leaves crisped when dry, erect-spreading when moist,
linear-lanceolate, 1.5- 2.5 mm long; margins revolute, incrassate, composed of 2- 3
layers of cells, papillose-crenate in the upper half; costa stout, percurrent,
occasionally papillose at back. Median lamina! cells quadrate, irregularly ovate to
elliptic, 6--1 O µm, mammillose, thick-walled, occasionally bistratose; lower cells
rectangular at the leaf insertion, 30-40 x 6.5-8.5 µm , thin-walled. Inner perichaetial
leaves long-acuminate from a long, involute, sheathing base, to 3.5 mm long,
costate. Seta 2.0- 2.5 mm long, yellowish. Capsules oblong, 1.0-1 .2 x 0.50--0.55
mm. Operculum conic-rostrate. Peristome teeth ea. 0.13 mm long, orange-brown.
Calyptra ea. 1.3 mm long. Perigonia ea. 0.5 mm long.
Distribution : Endemic to Japan (Honshu).

X

Figure 165.
A. Aulacopilum japonicum Broth . ex Card. a. Plant, x12. b. Cross-section of stem, x213. c.
Leaves, x25. d. Cells at leaf apex, x213. e. Median laminal cells, x213. f Inner perichaetial leaf,
x25. g. Young sporophyte with perichaetium, x12. h. Capsule with perichaetium, x12. i. Dry
capsule with perichaetium, x12. j. Spores, x213. k. Cross-section of calyptra, x36. l,m. Crosssections of calyptra (l, upper, m, lower parts), x213. n. Perigonium, x36. [Noguchi 23364]

B. A. piliferum Nag. o. Plant, x23. p . Leaves, x36. q. Cells at leaf apex, x245. [Noguchi
28500]
C. Glyphomitrium crispifolium Nag. ,. Leaves, x20. s-u. Cross-sections of leaves (s, upper,
1, median, u, lower parts), x250. v. Median laminal cells, x250. w. Capsule with perichaetium ,
x10. x. Inner perichaetial leaf, x10. [Holotype of G. crispifolium Nag.]
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Figure 166.

A. Glyphomitrium humil/imum (Mitt.) Card. a. Leaves, x12. b,c. Cross-sections of leaves (b,
upper, c, lower parts), x150. d. Cells at leaf apex, x213. e. Median lamina! cells, x213. f
Capsules with perichaetia, x8. g. Inner perichaetial leaf (in flat), x12. h. Peristome teeth and
annulus, x150. i. Calyptra, x8. j. Spore, x150. k. Perigonium, x12. [Noguchi 24782)
B. G. minutissimum (Okam.) Broth. I. Cross-section of stem , x213. m. Leaves, x25. n-p.
Cross-sections of leaves (n, upper, a, median, p, lower parts) , x213. q. Cells at leaf apex, x213.
r. Median lamina! cells, x213. s. Capsule with perichaetium , x17. t. Inner perichaetial leaf, x17.
u. Capsule, x17. v. Peristome teeth and annulus, x150. w. Cross-sections of calyptra, x110,
x213. x. Perigonium, x36. (Holotype of Au/acomitrium minutissimum Okam .)
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3. Glyphomitrium minutissimum (Okam.) Broth. (Fig. 166, 8)
In Engler & Prantl, Nat. Pfl. ed . 2, 11: 532 (1925).
Aulacomitrium minutissimum Okam ., J. Coll. Sc. Imp. Univ. Tokyo 38(4): 17, f. 7 (1916) .

Plants deep-green. Stems 3-5 mm long, densely leaved. Leaves appressed
when dry, spreading when moist, narrowly oblong, tapering to a narrowly acute
apex; lower leaves ea. 0. 70 x 0.25 mm; upper leaves to 1.5 x 0.4 mm ; margins
entire, scarcely revolute ; costa slender, ending far below the leaf apex, yellowish.
Median laminal cells subquadrate to rounded-quadrate, 12- 17 µ,m, the walls
somewhat thick and collenchymatous; lower cells rectangular, 20-40 x 10-15 µ,m,
thin-walled . Inner perichaetial leaves ea. 1.7 mm long, acute, slightly involute; costa
extending to mid-leaf. Seta yellowish, 1.2-1 .7 mm long, ea. 0.08 mm thick.
Capsules obovoid, yellowish, 0.40-0.65 x 0.30-0.65 mm. Annulus 7-8 cells high,
yellowish. Operculum with a short beak, 0.20-0.25 mm long. Peristome teeth ea.
0.2 mm long, yellowish. Spores variable in size, 18-28 µ,m . Calyptra 3-4-lobed ,
0.9-1.2 mm long. Inner perigonial leaves broadly ovate.
Exsiccati: Musci Japonici 8: 367 (1954); 14: 693 (1959); 20: 976 (1964); 24: 1169 (1971).
Distribution : Endemic to Japan (Honshu , Shikoku, Kyushu).

This species is often found on the trunks of Symplocos coreana (Leveille) Ohwi.

DISCELIACEAE
Discelium Brid.
Discelium nudum (Dicks.) Brid. (Fig. 167)
Bryol. Univ. 1: 336 (1826).
Bryum nudum Dicks., Pl. Crypt. Brid . lase. 4: 7, t. 10, f. 15 (1801 ).

Plants minute, scattered or somewhat compact, with persistent, perennial
protonemata. Stems very short, densely clothed with branched, verrucose rhizoids.
Leaves few, involute, ecostate, brownish; lower leaves small, ovate, acute, ea. 0.4 x
0.2 mm; median leaves 1.0 x 0.3 mm ; upper leaves oblong-lanceolate, acuminate,
margins entire or crenate due to mammillose cells. Leaf cells elongate-hexagonal
to rectangular, thin-walled; median laminal cells rectangular, 85- 100 x 12-16 µ,m ;
upper and marginal laminal cells smaller; lower laminal cells lax, much wider.
Dioicous. Setae strongly twisted to the right when dry, 4-7 mm long, 0.10-0.17 mm
thick, smooth, brown. Capsules inclined to horizontal , subglobose, wide-mouthed ,
0.4-0.7 x 0.4-0.6 mm, brown, with an indistinct apophysis, exothecial cells
hexagonal, thick-walled; stomata not seen. Annulus present. Peristome teeth 16,
to 0.4 mm long, brown, linear-lanceolate, dicranoid, longitudinally striate. Spores
12- 16 µ,m , almost smooth. Calyptra narrowly cucullate, often enclosing the seta
below the capsule.
Exsiccati: Musci Japonici 23: 1116 (1968) .
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Figure 167.
Discelium nudum (Dicks.) Brid. a. Plants, x9. b. Leaves, x40. c. Laminal cells, x150. d.
Perichaetial leaf, x40. e. Capsule, x24. f Peristome teeth, x150. [Kumamoto Univ. Herb.
35245]
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Distribution: Japan (Hokkaido), Siberia, Europe, N. America.

EPHEMERACEAE
KEY TO THE GENERA

1. Protonemata few. Leaves ecostate; margins almost entire to bluntly serrate.
Capsules dehiscent near the middle. Calyptra scarcely developed ...... ............. ..
. ... ........... ...... ...................... ... ........ .... ...................................... ..... .... 1. Micromitrium
Leaves costate or ecostate; margins
1. Protonemata abundant, persistent.
distinctly dentate. Capsules not dehiscent. Calyptra mitrate ...... 2. Ephemerum

1. Micromitrium Aust.
Plants minute. Stems usually very short, with crowded leaves at apex; in crosssection composed of homogeneous thin-walled, hexagonal cells, without central
strand . Leaves linear-lanceolate to narrowly oblong, gradually attenuate; lower
leaves much smaller; margins entire, crenate or bluntly serrate; costa slightly
developed or absent. Median lamina! cells rhomboid-hexagonal to elongateCapsules sessile, emergent, globose, transparent;
rectangular, thin walled.
exothecial cells thin-walled. Operculum scarcely differentiated. Spores large.
Calyptra scarcely developed or minute.
KEY TO THE SPECIES

1. Capsules without stomata. Spores 25-32 µm ................................ 1. M. tenerum
1. Capsules with stomata in the upper part. Spores 30-50 µm .. ........ ...................... .
... ........ .. ... ......... .... .... ....................... ................................ .. .. ..... 2. M. megalosporum
1. Micromitrium tenerum (B. S. G.) Crosby (Fig. 168, A)
Bryologist 71 : 116 (1968).
Phascum tenerum B. S. G., Bryol. Eur. (fasc. 1 Mon.): 6, t. 1 (1836).

Plants to 5 mm long. Stems very short and with crowded leaves, or somewhat
elongate and with loose distant leaves. Leaves linear-lanceolate, gradually
attenuate, involute, ecostate; lower leaves small, upper leaves much larger, to 1.5
mm long; margins somewhat involute, entire or indistinctly crenate above. Laminal
cells rhomboid-hexagonal to rectangular, thin-walled; median laminal cells 85-150 x
15-20 µm; upper laminal cells 50-65 x 10-15 µm; lower laminal cells rectangular.
Autoicous. Capsules sessile and emergent, usually solitary, globose, 0.5-0.8 mm,
with an imperfect, rudimentary operculum, colorless and transparent; exothecial
cells hexagonal, thin-walled; columella not visible at maturity. Vaginula rounded .
Spores 25-32 µm, reddish to yellowish-brown, densely papillose.
Exsiccati: Musci Japonici 7: 330 (1953), as Nanomitrium tenerum; 21 : 1034 (1966), as N. tenerum.
Distribution: Japan (Honshu, Kyushu). Europe.
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Figure 168.

A. Micromitrium tenerum (B. S. G.) Crosby. a,b. Short plants, x22. c,d. Elongate plants, x22.

e. Cross-section of stem, x250. f Cells at leaf apex, x130. g. Median laminal cells, x130. h.
Ruptured capsule, x11 . i. Spore, x245. (Noguchi 18590)

B. M. megalosporum Aust. j. Plant, x47. k. Part of plant, x65. I. Leaves, x65. m. Cells at
leaf apex, x180. n. Spores, x250. (Musci Japonici 1231)
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Figure 169.
Ephemerum spinulosum Bruch & Schimp. a,b. Plants with persistent protonemata, x45. c.
Lower leaves, x63. d. Upper leaves, x63. e. Cells at leaf apex, x135. f Cells at leaf base, x135.
g. Plant with male inflorescence, x45. [lwatsuki 3647]
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2. Micromitrium megalosporum Aust. (Fig. 168, B)

Musci Appal. no. 47 (1870).
Plants minute, scattered, yellowish-brown. Stems very short. Leaves few,
erect-spreading when dry, ovate- to oblong-lanceolate, acute, to 0.6 mm long,
arcuately recurved; margins widely incurved, coarsely and bluntly serrate above.
Median lamina! cells rectangular or rhomboid-hexagonal, to 50 x 15 µm, ± more lax
below. Capsules sessile, globose, dehiscent near the middle, ea. 0.2 mm, orangebrown. Operculum not differentiated. Spores 30-50 µm, densely papillose.
Calyptra slightly developed, minute.
Exsiccati: Musci Japonici 25: 1231 (1973), as Nanomitrium tenerum .
Distribution: Japan (Honshu), N. America, Cuba.

2. Ephemerum Hampe
Ephemerum spinulosum Bruch & Schimp. (Fig. 169}
In Schimp., Syn.: 6 (1860}.
Plants acaulescent, to 1.5 mm long. Protonemata persistent, well-branched ,
green, the filaments ascending. Leaves few in number; lower leaves small; upper
leaves to 1 mm long, linear to linear-lanceolate, incurved; margins strongly serrate,
each tooth composed of one projecting cell, widely spreading, often recurved;
costa thin and wide, pellucid, scarcely distinguished from lamina, especially at
base, the cells usually sublinear, thin-walled. Median lamina! cells linear, 60-85 µm
long, often prorate; lower cells wider. Dioicous. Capsules immersed, spherical ,
0.25--0.35 µm, cleistocarpous, slightly apiculate; exothecial cells hexagonal,
leptodermous. Spores 50-70 µm, papillose to warty. Calyptra mitrate, covering ea.
1 /3 the capsule, the cells inflated. Male plants small, ea. 0.25 mm long, with few,
broadly ovate leaves.
Distribution: Japan (Honshu, Kyushu), N. America, Cuba.

This species often grows on moist soil in fallow and open fields, and is shortlived as the generic name indicates.
The Japanese population of this species seems to be slightly different from the
American population in the weak leaf costa. The costa is composed of 2- 3 layers of
homogeneous cells, with the ends of the cells projecting on the dorsal surface. It is
scarcely distinguishable from the lamina in surface view.

FUNARIACEAE
KEY TO THE GENERA

1. Capsules immersed, cleistocarpous. Calyptra small, with a short beak, covering
only the apiculate part of capsule ........ ............... .... ..... ...... .. ... ... 2. Physcomitrella
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1. Capsules on long setae, stegocarpous. Calyptra large, with a long beak,
covering the greater part of the capsule ...... ........................ .. .. .. ...... .................. .. 2
2. Operculum conic. Calyptra mitrate, symmetric, straight, the cells arranged in
erect rows. Peristome teeth absent .......... .. .. .... .. .. .............. .. 1. Physcomitrium
2. Operculum low-conic or convex. Calyptra cucullate, curved, the cells
arranged in oblique rows. Peristome teeth present or absent ....... .. 3. Funaria

1. Physcomitrium (Brid.) Fuernr.
Plants in loose tufts. Stems short, simple or sparsely forked . Leaves contorted
when dry, erect-spreading when moist, oblong-ovate or obovate, narrower at base,
acute; margins erect to plane, entire, crenate or bluntly serrate; costa slender,
ending near the leaf apex or shortly excurrent, smooth on both surfaces, the cells of
ventral surface in 2--3 rows elongate-rectangular to sublinear. Lamina! cells large
and lax, thin-walled ; med ian cells hexagonal to rectangular, towards the leaf
margins narrower; lower cells elongate-rectangular. Autoicous or synoicous.
Perichaetia terminal. Seta mostly elongate, erect, straight, smooth. Capsules
erect, symmetric, urceolate, hemispherical or shortly-pyriform, with a distinct neck,
eurystomous, eperistomate; stomata present. Annulus present. Operculum conic,
with a small apiculus, the cells arranged in straight rows. Spores large. Calyptra
large, inflated below and deeply split into 3-4 lobes, long-beaked. Perigonia
terminal, usually on branches arising below the perichaetia; perigonial leaves
scarcely differentiated from the upper leaves of stem; paraphyses clavate, many;
antheridia many.
KEY TO THE SPECIES

1. Leaf margins scarcely bordered. Median lamina! cells hexagonal to rectangular.
Capsules hemispherical ........................ .. .. .. .. ...... ...... .............. .... 3. P. sphaericum
1. Leaf margins slightly bordered with elongate cells. Median lamina! cells
hexagonal to oblong-hexagonal. Capsules cup-shaped ..................... .... .......... . 2
2. Costa extending to the leaf apex. Spores papillose, yellowish-brown ...... .. .... ..
... ............ ......... ......... .... .. ....... .. ........ ...... .. .... ... ...... ... .. ...... .. .. .. ...... 2. P. japonicum
2. Costa usually short-excurrent. Spores spinulose, blackish-brown ...... .......... .. .
....... ..... .......... .. ........ ........... ........ .. ...... .... ..... .. ............... ..... ... ... . 1. P. eurystomum
1. Physcomitrium eurystomum Sendtn. (Fig. 170, A)

Denkschr. Bayer. Bot. Ges. Regensburg 3: 142 (1841 ).
Physcomitrium savatieri Besch., Ann. Sc. Nat. Bot. ser. 7, 17: 340 (1893) .

Leaves oblong, acute to acuminate; lower leaves ea. 1.50 x 0.75 mm; upper
leaves ea. 4.0 x 1.2 mm; margins entire or crenate above; costa yellowish, mostly
short-excurrent. Median lamina! cells hexagonal to oblong-hexagonal, 55-65 x
35-45 µm, towards the leaf margins slightly smaller; marginal cells usually in 1 or 2
rows, sublinear or linear with somewhat thicker and yellowish walls, forming an
indistinct border; lower cells elongate-rectangular or -hexagonal , 80- 120 x 35-45
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Figure 170.
A. Physcomitrium eurystomum Sendtn. a, Leaves, x15. b. Cells at leaf apex, x250. c,d.
Median lamina! cells, x250. e. Dry capsules, x10. f,g. Capsules, x10. h. Spores, x385. [Noguchi
22350]
B. P. japonicum (Hedw.) Mitt. i. Leaves, x15. j . Cells at leaf apex, x250. k,I. Median lamina!
cells, x250. m. Cells at leaf base, x180. n,o. Capsules, x10. p. Spores, x385. (Noguchi 188]

400

FUNARIACEAE

µm, towards the leaf margins narrower. Seta 4-10 mm long, ea. 0.18 mm thick,
somewhat flexuose, orange-brown . Capsules cup-shaped, 0.9-1.5 x 0 .9-1 .2 mm,
with a large apophysis, orange-brown. Operculum ea. 0.4 mm long. Spores 25-30
µm, densely and finely spinulose, blackish-brown. Calyptra 3.0-3.5 mm long.
Distribution: Japan (Honshu, Shikoku, Kyushu, Ryukyu , Bonin Isis.). Widely distributed in the N.
Hemisphere.

2. Physcomitrium japonicum (Hedw.) Mitt. (Fig. 170, B)
Trans. Linn. Soc. Bot. London Bot. 3: 164 (1891) .
Gymnostomum japonicum Hedw., Spee. Muse.: 34, t. 1 (1801) .

Lower leaves oblong, ea. 1 mm long; upper leaves much larger, to 4.0 x 1.2
mm, oblong-spathulate, acute at the apex; margins almost entire throughout; costa
extending to the leaf apex, occasionally shortly excurrent. Median laminal cells
hexagonal to oblong-hexagonal, 50-80 x 30-40 µm, towards the leaf margins
larger; marginal cells in 2-3 rows sublinear or linear-rhomboidal, much longer and
narrower than the inner cells, yellowish, forming an indistinct border; lower cells
elongate-rectangular, 150-180 x 30-50 µm, towards the leaf margins narrower.
Seta 10-15 mm long, ea. 0.18 mm thick, yellowish-brown. Capsules cup-shaped ,
0.9-1.5 mm long, 1.0-1.3 mm wide at mouth, with a large apophysis, orange-brown.
Operculum ea. 0.5 mm long. Spores 15-25 µm, minutely papillose, yellowishbrown . Calyptra 3.0-3.5 mm long.
Exsiccati: Musci Japonici 24: 1183 (1971); 28: 1384 (1977).
Distribution: Japan (Hokkaido, Honshu, Sh ikoku , Kyushu, Ryukyu), Korea, China, Taiwan ,
Philippines, India.

Apart from the characters given in the key to species, P. japonicum is
distinguished from P. sphaericum by the following characters: the plants are larger
in both gametophyte and sporophyte; the leaves are more slender in proportion to
their width; the borders of the leaves are more distinct.
3. Physcomitrium sphaericum (Ludw.) Fuernr. (Fig. 171)
In Hampe, Flora 20: 285 (1837).
Gymnostomum sphaericum Ludw. in Schkuhr, Deutsch!. Krypt. Gew. 2(1) : 26, f. 11b (1810) .

Leaves oblong-spathulate to oblong, acute, somewhat arcuately recurved,
keeled; lower leaves ea. 1 mm long; upper leaves much larger, to 3 x 1 mm;
margins bluntly serrate due to protruding marginal cells in the upper half; costa
ending below the leaf apex. Median laminal cells hexagonal to rectangular, 40-65 x
25-35 µm; marginal cells in one or two rows somewhat elongate, yellowish, but
scarcely forming a border; lower cells elongate-rectangular, 85-110 x 20-35 µm,
towards the leaf margins narrower. Seta 2-3 mm long, 0.13 x 0.17 mm thick,
reddish-brown. Capsules hemispherical, 0.7-0.9 mm in diameter, 0.7-0.9 mm thick
at mouth, with a small apophysis, blackish-brown. Operculum 0.30-0.35 mm high.
Spores mostly 25-35 µm, densely and finely spinulose, blackish-brown. Calyptra
ea. 1.2 mm long.
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Figure 171.

Physcomitrium sphaericum (Ludw.) Fuernr. a. Plants, x7. b. Leaves, x20. c. Cells at leaf
apex, x250. d. Median lamiflal cells, x250. e. Cells at leaf base, x180. f Capsule , x10. g.
Spores, x385. h. Inner perigonial leaf, x20. i. Antheridium and paraphysis, x135. [Noguchi
44325]
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Exsiccati: Musci Japonici 3: 113 (1949), as P. eurystomum; 5: 237 (1951), as P. eurystomum; 10:
483 (1956), as P. japonicum; 24: 1184; 28: 1385 (1977); 29: 1436 (1977).
Distribution: Japan (Honshu, Shikoku, Kyushu, Ryukyu), Soviet Far East, Korea, China, Taiwan,
Europe.

P. sphaericum, as well as P. japonicum , tends to appear suddenly on the
ground near human habitations, but does not always persist during a second year.
P. sphaericum is distinguished from allied species by its smaller size in both
gametophyte and sporophyte, and scarcely bordered leaves.

2. Physcomitrella B. S. G.
Physcomitrella patens subsp. californica (Crum & Anderson) Tan.
(Fig. 172)
J. Hattori Bot. Lab. 46: 334 (1979).
P. californica Crum & Anderson , Byologist 58: 4, f. 1-5 (1955).

Plants ea. 5 mm long. Stems short, simple or forked. Leaves distant below;
lower leaves ea. 1.0 x 0.5 mm; upper leaves much larger, ea. 2.0 x 0.8 mm,
crowded, forming a terminal rosette, oblong-obovate, broadly acute; margins
bluntly serrate with protruding marginal cells in the upper half; costa slender, thin,
pellucid , extending to 2/3 the leaf length, the cells of the ventral surface in 2 rows.
Median lamina! cells rectangular to hexagonal, 45-85 x 30-35 µm, thin-walled;
marginal cells narrower, elongate-rectangular; lower cells larger, rectangular,
90-150 x 35-50 µm, towards the leaf margins narrower. Paroicous. Perichaetia
terminal. Seta very short. Vaginula rounded. Capsules immersed or slightly
emergent, round, ea. 0.7 mm long, cleistocarpous, bluntly conic at apex; stomata
present. Spores 30-35 µm , reddish-brown , minutely papillose. Calyptra mitriform,
ea. 0.45 mm long, covering the entire length of beak, slightly split at base.
Perigonia just below the perichaetium.
Exsiccati: Musci Japonici 23: 1132 (1968) , as P. ca/ifornica .
Distribution: Japan (Honshu, Shikoku , Kyushu) , N. America.

It is assumed that this taxon was introduced to Japan by man because it is
usually collected in or near green houses or near the human habitations.
The gametophyte of this species is very similar to those of Physcomitrium and
Funaria spp, but the immersed, spherical, cleistocarpous capsules are distinctive.

3. Funaria Hedw.
Plants small to medium-sized. Stems short, usually simple. Leaves small
below, becoming larger and imbricate upwards, oblong-obovate, obovate or
oblong-spathulate, concave, acute or acuminate; margins almost entire or bluntly
serrate above; costa slender, extending to near the leaf apex or shortly excurrent.
Lamina! cells large, pellucid, thin-walled ; median cells hexagonal, subquadrate or
rectangular, towards the leaf apex, somewhat smaller, towards the leaf base more
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Figure 172.
Physcomitrella patens subsp. califomica (Crum & Anderson) Tan. a. Plant, x13. b. Lower
leaves, x20. c. Upper leaves, x20. d. Cells at leaf apex, x128. e. Capsule , x20. f Spores, x265.
[Nakajima M1317]
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lax. Autoicous or synoicous. Perichaetial leaves scarcely differentiated. Seta
elongate, smooth. Capsules inclined or suberect to pendulous, pyriform often
asymmetric, often sulcate when dry; stomata present. Annulus present or absent.
Operculum slightly convex or low-conic, the cells in oblique rows. Peristome
double, single or absent. Calyptra large cucullate, long-rostrate, covering the
greater part of capsule. Perigonia terminal on a short branch or sessile below the
perichaetium.
KEY TO THE SPECIES

1. Seta usually shorter than 10 mm. Capsules erect, symmetric, with erect mouth,
eperistomate ...... .. ........................................ .. .. ........ .. ....................... 1. F. wichurae
1. Seta usually longer than 20 mm. Capsules curved, asymmetric, with an oblique
mouth, peristomate ............................................................................................... 2
2. Leaves bluntly serrate in the upper half. Seta usually shorter than 30 mm.
Capsules suberect to inclined. Annulus absent .................. .. ...... 3. F. japonica
2. Leaves entire. Seta usually longer than 30 mm. Capsules pendulous.
Annulus present, large .......................................................... 2. F. hygrometrica
1. Funaria wichurae (Fleisch.) Broth. (Fig. 173, A)
In Engler & Prantl, Nat. Pfl. 1 (3): 1204 (1909).
Entosthodon wichurae Fleisch ., Musci FI. Buitenzorg 2: 481 (1904).

Plants small. Leaves oblong-spathulate or oblong, acute; lower leaves ea. 1
mm long; upper leaves to 2.5 x 1.0 mm; margins entire below, bluntly serrate
above; costa ending below the leaf apex. Median laminal cells hexagonal to
elongate-hexagonal, 60-85 x 25-30 µm, towards the leaf margins somewhat
narrower and becoming oblong-hexagonal, the cells in one row along the leaf
margins sublinear but only slightly differentiated from the inner cells; lower cells
hexagonal, 65-85 x 20-30 µm, towards the leaf margins narrower. Perichaetia
terminal on a stem born from the base of male branch. Seta 7- 10 mm long, ea.
0.1 5 mm thick, somewhat flexuose, brown. Capsules erect, pyriform, with a large
apophysis, ea. 1.5 x 1.0 mm, symmetric, brown, eperistomate, mouth erect.
Operculum convex, not apiculate. Spores 20-25 µm, densely papillose, blackishbrown. Calyptra ea. 2 mm long. Perigonia terminal on a short branch.
Exsiccati : Musci Japonici 14: 686 (1959) , as Entosthodon buseanus .
Distribution : Japan (Honshu, Kyushu, Ryukyu) , Java, India, Sri Lanka.

2. Funaria hygrometrica Hedw. (Fig. 174)
Spee. Muse.: 172 (1801) .
Stems short. Lower leaves ovate-lanceolate, ea. 1.5 mm long; upper leaves
oblong-ovate or oblong-obovate, to 5.0 x 1.8 mm, acute, concave; margins erect,
entire; costa short-excurrent or percurrent. Median lamina! cells hexagonal or
subquadrate, 40-70 x 35-45 µm , towards the leaf margins slightly narrower; lower
cells much longer, 100-150 x 35-45 µm , elongate-rectangular. Autoicous or
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Figure 173.

A. Funaria wichurae (Fleisch.) Broth. a. Plant, x7. b. Leaves, x20. c. Cells at leaf apex ,
x180. d. Median lamina! cells, x180. e. Cells at leaf base, x180. f,g. Capsules, x10. h. Dry
capsule, x10. i. Spores, x385. j . Calyptra, x10. [Noguchi 45598]
B. F.japonica Broth . k. Plant, x7. f. Leaves, x15. m. Cells at leaf apex, x135. n. Median
lamina! cells, x135. o. Capsule, x10. p. Peristome teeth , x180. [Holotype of F. japonica Broth .]
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Figure 174.

Funaria hygrometrica Hedw. a. Plant, x7. b. Leaves, x10. c. Cells at leaf apex, x250. d,e.
Median laminal cells, x250. f Cells at leaf base, x250. g. Capsules, x10. h. Dry capsule , x10. i.
Young sporophyte, x10. j. Peristome teeth (left, inner surface) , x135.
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synoicous. Inner perichaetial leaves narrower. Seta 30-50 mm long, strongly
arcuate when young, often flexuose when mature, reddish-brown below, yellowishbrown above, twisted when dry. Capsules pendulous, pyriform, usually 2-3 mm
long, ea. 1.5 mm thick, with a remarkably oblique mouth, narrowed to the seta,
curved, asymmetric, strongly sulcate when dry, the rim red-brown. Operculum lowconic, 0.3-D.4 mm high. Annulus large. Exostome teeth linear-lanceolate, ea. 0.5
mm long, the apices attached to a small disk, sinistrorse, finely papillose-striolate
and reddish-brown below, yellowish above, strongly trabeculate and appendiculate
above; endostome segments linear-lanceolate, shorter than the exostome teeth,
papillose, yellowish. Spores 15-20 µm, slightly papillose, yellowish. Calyptra 4-5
mm long. Inner perigonial leaves oblong-lanceolate, ea. 3 mm long.
Distribution : Japan (Hokkaido, Honshu, Shikoku, Kyushu , Bonin Isis.).
throughout the world .

Widely distributed

This is a common and well-known moss. F. hygrometrica is a nitrophilous plant
and an early invader after fire. It then thrives on bare soil for one or two years, but
is replaced by other mosses such as Bryum argenteum , in warmer districts of
Japan, by Brachymenium exile.

3. Funaria japonica Broth. (Fig. 173, B)
Hedwigia 38: 216 (1899).
F. mutica Broth., Rev. Bryol. Lich. n. ser. 2: 4 (1929).

Plants small. Stems short. Lower leaves small, ea. 1.5 mm long; upper leaves
much larger, to 3.0 x 1.2 mm, oblong, apex broadly acute or cuspidate, crowded;
margins bluntly serrate in the upper half, entire below; costa slender, yellowish,
extending to near the leaf apex. Median lamina! cells elongate-rectangular or
rectangular, 50-70 x 22-30 µm, thin-walled; marginal cells mostly in one row
elongate, sublinear, pellucid, with somewhat thicker walls; lower cells elongaterectangular, 65-110 x 25-40 µm, towards the leaf margins somewhat narrower.
Seta 20-28 mm long, ea. 0.6 mm thick, flexuose, reddish-brown. Capsules inclined,
mostly pyriform, 1.8-2.0 x 0.9-1 .2 mm, narrowed to seta, asymmetric, with a large
Operculum convex, slightly
Annulus absent.
apophysis, mouth oblique.
mucronate, ea. 0.1 mm high. Peristome double; exostome teeth linear-lanceolate,
to 0.35 mm long, sinistrorse, longitudinally or obliquely striolate, orange-brown, the
trabecula large. Spores 20- 26 µm, yellowish-brown, densely papillose.
Distribution: Japan (Honshu , Shikoku, Kyushu), Taiwan .

OEDIPODIACEAE

Oedipodium Schwaegr.
Oedipodium griffithianum (Dicks.) Schwaegr. (Fig. 175)

Spee. Muse. Suppl. 2(1): 15, f. 105 (1823) .
Bryum griffithianum Dicks., Pl. Crypt. Brit. fasc. 4: 8, f. 10 (1801) .
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Figure 175.
Oedipodium griffithianum (Dicks.) Schwaegr. a. Plant, x7. b. Cross-section of stem, x125.
c. Leaves, x15. d. Cells at leaf apex, x180. e. Median laminal cells, x180. f Cells at leaf base,
x180. g. Cross-section of leaf, x125. h. Capsules, x10. i,j. Dry capsules, x10. k. Spores, x385.
[Noguchi 40195]
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Plants small, scattered. Stems simple or sparingly branched, short, in crosssection rounded, colorless, composed of almost uniform, hexagonal, thin-walled
cells throughout; central strand absent. Leaves soft, crowded in a rosette,
shrunken when dry, spathulate, to 3.0 x 1.3 mm, somewhat undulate; lower leaves
much smaller and remote; margins entire except for the lower long-ciliate portion;
costa single, weak, reaching near the leaf apex, in cross-section composed of
several layers of thin-walled cells, without stereids. Median lamina! cells roundedhexagonal , collenchymatous, 30-40 µm; marginal and upper cells smaller; lower
cells elongate-hexagonal, 60--85 x 15-30 µm, thin-walled. Synoicous or autoicous.
Inner perichaetial leaves scarcely differentiated. Seta to 10 mm long, stout,
flexuose, twisted to the right when dry, straw-yellow. Capsules erect to inclined,
gymnostomous; urn 1.3-1.5 x 0.9-1.3 mm, hemispherical, reddish-brown, widely
mouthed, becoming shorter when dry; exothecial cells hexagonal to rectangular,
thin-walled, transversely elongate at the rim; the apophysis ea. 2 mm long, much
narrower than the urn, gradually narrowed downwards, often arcuate; stomata few.
Operculum to 0.6 mm long, conic or convex with a small apiculus. Spores 28-35
µm, with large papillae.
Exsiccati : Musci Japonici 13: 634 (1958).
Distribution: Japan (Hokkaido, Honshu, Shikoku), Soviet Far East, Europe, N. and S. America.

SPLACHNACEAE
KEY TO THE GENERA

1. Plants minute. Stems without central strand. Upper lamina! cells papillose.
Gemmae present ................................................................. ..... 1. Gymnostomiella
1. Plants larger. Stems with a central strand. Lamina! cells without papillae.
Gemmae absent ............... ...... ... .... ........... ..... ........... ... ... .... ..... ................... ............ 2
2. Apophysis of capsule narrower than the urn. Calyptra constricted above the
base ..... ................................... ...... .. ... .................. .......... ............. ...... .. 2. Tay/aria
2. Apophysis of capsule mostly wider than the urn. Calyptra not constricted
above the base ................. .. .. ............. ........................................................ ... ... .. 3
3. Apophysis of capsule variously shaped and often with membranaceous
appendage, different in color from the urn .......... ..... .. .. ...... ............. 4. Splachnum
3. Apophysis of capsule narrowly pyriform, the same col or as the urn .............. ... .... .
....... ... .. .... .. .. .. ...... ... ... ..... .. ............... ........... ...... .............. ... ....... ......... 3. Tetraplodon

1. Gymnostomiella Fleisch.
Gymnostomiella longinervis Broth. (Fig. 176)
Philipp. J. Sc. ser. C. 13: 205 (1918).
Plants minute, to 4 mm long, yellowish, forming dense mats. Stems simple,
0.08-0.12 mm thick, flexuose, sparsely leaved, in cross-section rounded, colorless,
composed of almost uniformly hexagonal, thin-walled cells; central strand absent.
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Gemmae clustered at the apex of shoot, numerous, oblong, brown, 0.08--0.10 mm
long. Leaves contracted when dry, obliquely spreading when moist, obovate to
obovate-spathulate, the apex rounded-obtuse, 0.25-0.60 x 0.08--0.25 mm; margins
plane, papillose above, smooth below; costa almost reaching the leaf apex, smooth
on both surfaces, in cross-section composed of almost homogeneous cells.
Median lamina! cells hexagonal, 12-22 x 8--13 µm, thin-walled, 2--4-papillose, the
papillae rounded to lunular; lower cells elongate-rectangular, 20--40 x 8--10 µm,
smooth.
Exsiccati: Musci Japonici 8: 369 (1954) .
Distribution: Japan (Honshu, Kyushu, Ryukyu), Taiwan, Philippines.

2. Tayloria Hook.
Stems rounded or angular in cross-section, with a central strand, cells of
cortical and intermediate layers thin-walled. Leaves ovate or obovate, acute or
obtuse; margins plane, denticulate above or entire; costa slender, ending below the
leaf apex or excurrent into a long arista, with a small group of somewhat thickwalled cells on the ventral side, with a stereid band in cross-section. Leaf cells lax,
hexagonal to rectangular, thin-walled, not collenchymatous.
Autoicous or
synoicous. Seta elongate, stout, straight or flexuose. Capsules almost erect; the
urn cylindric; apophysis narrow, the same color as the urn; stomata present on
apophysis; columella exserted or enclosed when dry. Annulus absent. Operculum
conic. Peristome single, the teeth separated or paired, inserted below the mouth of
urn, linear-lanceolate to linear, thin, finely papillose throughout. Spores almost
smooth. Calyptra mitriform, constricted above the base.
KEY TO THE SPECIES

1. Leaf margins coarsely dentate above, each tooth usually composed of several
cells; costa excurrent as a long arista ..... ... ... ... .. .................................. 1. T. indica
1. Leaf margins serrate above, each tooth composed of a projection from a single
cell; costa ending far below the leaf apex ............................... 2. T. spfachnoides
1. Tayloria indica Mitt. (Fig. 177)

J. Linn. Soc. Bot. suppl. 1: 57 (1859) .
T. kwangsiensis Reim ., Hedwigia 71: 45, f. 12, 16, 19 (1931).

Plants deep green. Shoots erect with sympodial branching, to 20 mm long,
densely leaved, lower portions densely clothed with rhizoids. Leaves appressed
when dry, obliquely spreading when moist, oblong, rounded or broadly obtuse, 3--4
x 1.0-1.2 mm; margins plane, slightly revolute below, coarsely toothed above, the
teeth composed of 1-3 cells; costa excurrent as a moderately long (ea. 1/8--1 /6 the
length of lamina) arista. Median lamina! cells 65-85 x 30--40 µm; marginal cells
somewhat smaller; lower cells rectangular, 80-100 x 20-30 µm. Seta stout.
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Figure 176.

Gymnostomiella longineNis Broth . a-c. Plants, x24. d. Cross-section of stem , x300. e.
Leaves, x114. f Cells at leaf apex, x300. g. Cells at leaf base, x300. h,i. Cross-sections of
leaves (h, upper, i, lower parts), x300. j . Gemmae, x160. [Noguchi 28445]
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Figure 177.

Tayloria indica Mitt. a. Pl ant, x8. b-d. Leaves, x15. e. Cell s at leaf apex, x180.
laminal cells, x180. [NICH 28852]

f
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Figure 178.
Tayloria splachnoides (Schwaegr.) Hook. a. Plant, x8. b. Cross-section of stem, x125. c.
Lower leaves, x1 5. d. Upper leaves, x15. e. Cells at ape x of lower leaf, x135. f Cells at apex of
upper leaf, x135. g. Median lamina! cells, x135. h. Cross-section of leaf, x125. i. Perichaetial
leaf, x15. j. Dry capsule , x20. k. Dry peristome teeth , x63. /. Exothecial cells at apophysis ,
showing stomata, x135. [NIGH 26687]
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Distribution : Japan (Kyushu), China, Taiwan , Philippines, Thailand, Burma, Himalaya, India, Sri
Lanka.

2. Tayloria splachnoides (Schwaegr.) Hook. (Fig. 178}

J. Sc. Arts 2(3}: 144, f. 3 (1816} .
Hookeria splachnoides Schwaegr. , Spee. Muse. Suppl. 1(2): 340, t. 100 (1816).

Shoots erect with sympodial branching, 5-1 0 mm long, clothed with scabrous
rhizoids in the lower portion. Leaves soft, slightly crisped when dry, widely
spreading when moist, crowded in the upper portion of the stem, oblong-spathulate
or obovate-lingulate, acute, keeled, to 4.0 x 1.5 mm, often mixed with much smaller
leaves; margins serrate above, each tooth formed from part of a single cell,
somewhat recurved below; costa ending far below the leaf apex, in cross-section
with a transverse strand of small, thick-walled cells. Median laminal cells elongatehexagonal, 50-80 x 20-30 µm ; lower cells rectangular to elongate-hexagonal,
85-140 x 20-30 µm. Perichaetial leaves scarcely differentiated, to 3.0 x 0.7 mm.
Setae ea. 15 mm long, flexuose, slightly twisted, reddish-brown. Capsules reddishbrown, somewhat oblong or cylindric; urn elliptic or hemispherical, 1.0-1 .8 x
0.60-0.75 mm, widely mouthed; apophysis narrow and elongate, ea. 1.5 mm long;
columella long-exserted when dry. Operculum to 1.7 mm long, acuminate but
obtuse at apex. Peristome teeth linear, finely attenuate, ea. 1 mm long, strongly
hygroscopic, irregularly rolled when dry, erect when moist. Spores 10-15 µm,
almost smooth.
Distribution: Japan (Honshu) , Europe , N. America.

3. Tetraplodon B. S. G.
Plants usually in dense tufts. Stems with a central strand; cortical layer
composed of 1-2 small, somewhat thick-walled cells; intermediate layer of larger,
Leaves ovate, obovate, oblong-lanceolate, acuminate,
thin-walled cells.
occasionally decurrent at the basal angles; margins entire to coarsely dentate in the
upper half; costa wide, ending in or below the leaf acumen, in cross-section the
cells lax, thin-walled . Median laminal cells rectangular or oblong-hexagonal, thinwalled. Autoicous or dioicous. Perichaetial leaves scarcely differentiated. Seta
stout, straight. Capsules erect; urn almost cylindric, reddish; exothecial cells
transversely elongate around mouth, hexagonal below, universally thick-walled;
apophysis wider than, or as wide as the urn, almost the same color as the urn;
stomata numerous on apophysis. Annulus absent. Operculum dome-shaped.
Peristome single, the teeth in pairs, thin, obtuse, finely papillose throughout, deeply
inserted below the rim of urn, reflexed when dry. Calyptra cucullate but conic in
outline, smooth. Spores small, almost smooth. Male plants slender; perigonia
terminal, forming a rosette; paraphyses clavate.
It is noteworthy that in Tetraplodon the stomata are numerous throughout the
apophysis, whereas in Splachnum, which has the apophysis similar in size to
Tetraplodon, the stomata are sparsely distributed.
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Figure 179.
Tetraplodon angustatus (Hedw.) B. S. G. a. Plants, x8. b. Cross-section of stem, x35, x130.
c. Lower leaf, x11. d,e. Upper leaves, x11. f,g. Cross-sections of leaves If, upper, g, lower parts) ,
x250. h,i. Median laminal cells, x130. j. Capsule, x10. k. Longitudinal section of capsule, x10.
I. Peristome teeth, x125. m. Exothecial cells at apophysis, showing stomata, x130. n. Inner
perigonial leaf, x 11. [Noguchi 22900]
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Tetraplodon and Splachnum spp. are known as heterotrophic plants; for
instance, Splachnum ampullaceum grows exclusively on dung and Tetraplodon
mnioides lives mainly on decaying bones. These plants have large apophyses
which are often specialized in shape and size, and sometimes are red or yellow in
color. It has been considered that these features attract flies, which visit dung or
animal remains for their food , and which may play a role in spare dispersal.
KEY TO THE SPECIES

1. Leaves tapering to an elongate, flexuose acumen; margins dentate above.
Apophysis at most slightly wider than the urn .. ............ ...... .. ....... 1. T. angustatus
1. Leaves shortly acuminate; margins entire above. Apophysis wider than the urn
.................................. ........... .... ....... .... ... ..... .... ............ ........ ... .... ..... .. .. 2. T. mnioides
1. Tetraplodon angustatus (Hedw.) B. S. G. (Fig. 179)

Bryol. Eur. 3: 214, t. 288 (1844).
Splachnum angustatus Hedw. , Spee. Muse.: 51 (1801).

Plants slender, pale-green. Stems to 30 mm long, remotely leaved, densely
radiculose below. Upper leaves twisted when dry, oblong, abruptly contracted to a
very long, flexuose, subpiliferous acumen, somewhat involute, to 6.0 x 1.5 mm;
lower leaves shorter, with shorter acumen; margins incurved, coarsely dentate, the
teeth one-celled ; costa stout, percurrent. Median lamina! cells rectangular or
oblong-hexagonal, 55- 75 x 20-25 µm ; marginal cells slightly shorter; lower cells
longer. Autoicous. Setae 2-4 mm long, 0.25-0.30 mm thick, yellowish-green.
Capsules erect, 3-4 mm long (including apophysis) , 0.8-1.0 mm thick, reddish;
apophysis slightly wider than or the same width as the urn, wrinkled when dry, with
numerous large stomata; columella enclosed . Peristome teeth rounded-obtuse, ea.
0.35 mm long, yellowish-brown. Spores 10-12 µm . Operculum to 0.3 mm long.
Calyptra yellowish, to 0.5 mm long. Inner perigonial leaves ovate-oblong, gradually
subulate, ea. 8 mm long; costa weak, reaching the leaf apex.
Exsiccati: Musci Japonici 4: 165 (1951).
Distribution: Japan (Hokkaido, Honshu) , Siberia, China, Himalaya, Europe, N. America.

2. Tetraplodon mnioides (Hedw.) B. S. G. (Fig. 180)

Bryol. Eur. 3: 215, t. 289 (1844) .
Splachnum mnioides Hedw. , Spee. Muse.: 51 (1801) .

Plants in dense tufts. Stems to 50 mm long, with slender innovations, sparsely
leaved , densely radiculose below. Leaves somewhat crisped when dry, ovate to
oblong, shortly acuminate, involute, to 4.5 x 1.7 mm; lower leaves much smaller;
margins involute, entire; costa ending at the leaf apex. Median lamina! cells almost
rectangular, 40-65 x 18-22 µm; lower lamina! cells larger. Autoicous. Seta 2.0-3 .5
mm long, 0.30-0.35 mm thick, straight, reddish-brown above, orange below, twisted
to the left when dry. Capsules becoming black and inclined to pendulous with age;
urn 1.5-1. 7 x 1.0- 1.2 mm , reddish-purple; apophysis wider than the urn, brownish,
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Figure 180.

Tetraplodon mnioides (Hedw.) B. S. G. a. Plants, x4. b. Leaves, x8. c,d. Median laminal
cells, x130. e. Dry capsule, x10. f Capsule, x10. g. Peristome teeth , x130. h. Exothecial cells at
apophysis, showing stomata, x130. i. Inner perigonial leaf, x10. [Noguchi 22904]
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with numerous, large stomata throughout; columella enclosed . Operculum
reddish-purple, 0.5 mm long. Peristome teeth ea. 0.5 mm long, rounded-obtuse,
finely papillose, light brown, usually recurved when dry, incurved when moist.
Spores 8-12 µm, smooth. Inner perigonial leaves abruptly contracted to a very
long subulate acumen from a cymbiform base, costa weak but reaching the leaf
apex; paraphyses and antheridia numerous.
Exsiccati: Musci Japonici 6: 292 (1952), as T. bryoides.
Distribution: Japan (Hokkaido, Honshu), China, Himalaya, Borneo, New Guinea, Siberia, Europe,
N. and S. America, Africa.

3.Splachnum Hedw.
Splachnum ampullaceum Hedw. (Fig. 181)
Spee. Muse. : 55 (1801).
Plants forming dense turfs. Stems to 10 mm long, sparsely leaved, with smooth
rhizoids; male shoots longer and more slender than the female, with remote, much
smaller and small-toothed leaves; stems in cross-section with a central strand;
cortex composed of 1-2 layers of small, thin-walled cells, light brown ; cells of the
intermediate layer lax, very thin-walled, colorless. Lower leaves ovate-lanceolate,
acuminate, with sparingly toothed margins; upper leaves oblong-lanceolate, longacuminate, to 5.0 x 1.8 mm; margins deeply incised, forming small or large, spinous
teeth in the upper portion, the teeth composed of several elongate cells; costa
broad, ending in the leaf acumen. Laminal cells very lax, with very thin walls;
median cells rectangular to elongate-hexagonal, 85-140 x 25-35 µm ; marginal cells
somewhat narrower; lower cells similar to the median but slightly larger. Autoicous
or dioicous.
Inner perichaetial leaves not differentiated.
Capsules erect,
occasionally curved below the apophysis; urn oblong-cylindric, contracted below,
1.2-1 .5 x 0.5--0.9 mm, scarcely shrunken when dry, yellow-brown; exothecial cells
rounded-hexagonal, somewhat collenchymatous, thick-walled; apophysis long,
pomiform, usually much wider than the urn, to 3 mm wide, gradually narrowed
towards the seta, lilac-purple when mature, strongly plicate and rugose, often
forming a much-wrinkled, flattened, equatorial ridge when dry; stomata few and
confined to the upper portion of the apophysis, slightly cryptopore; columella
exserted when dry. Annulus absent. Operculum dome-shaped, to ea. 0.5 mm
long. Peristome teeth thin, reflexed when dry, incurved when moist, obtuse, to
0.35 mm long, light-brown, united in 8 pairs, basal membrane high, densely and
minutely papillose. Spores 4.5 _ 6.0 m, smooth. Perigonia terminal on male shoots;
perigonial leaves large, to 3.5 mm long, long-subulate from an ovate base, reflexed,
forming a rosette; antheridia and paraphyses numerous.
Distribution : Japan (Hokkaido, Honshu) , China, Siberia, Caucasus, Europe , N. America.
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Figure 181.

Splachnum ampullaceum Hedw. a. Plant, x7. b. Cross-section of stem, x180. c. Lower
leaves, x15. d. Upper leaves, x15. e,f Median lamina! cells, x180. g. Dry capsules, x7. h.
Peristome teeth, x135. i. Inner perigonial leaf, x15. [NIGH 231137]
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Figure 182.
Schistostega pennata (Hedw.) Web. & Mohr. a. Plants, x10. b. Male plant, x20. c. Crosssection of stem, x250. d. Cells at leaf base, x135. e. Cells at leaf apex, x135. f Inner
perichaetial leaf, x63. g. Capsule, x47. h. Inner perigonial leaf, x63.
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Schistostega Mohr
Schistostega pennata (Hedw.) Web. & Mohr (Fig. 182)
Ind. Muse. Pl. Crypt.: 2 (1803).
Gymnostomum pennatum Hedw., Spee. Muse.: 31 (1801). Observ. Bot. 26, f. 6 (1903).

Schistostega osmundacea Mohr,

Plants minute, glaucous- to brownish-green. Sterile stems simple, to 6 mm
long, flexuose, naked below, with leaves above, the shoots to 1.7 mm wide. Female
stems simple, to 3 mm long, with leaves only in the apical portion, elsewhere naked.
Stems rounded in cross-section, cortical cells (one layer) large and thick-walled,
inner cells lax and thin-walled. Leaves distichous, vertically inserted and basally
confluent, ecostate, acuminate, widest at the decurrent base, but apical leaves
much smaller and crowded. Leaves of sterile shoots oblong-lanceolate, ea. 1O
pairs; leaves of fertile shoots smaller, narrowly lanceolate. Leaf margins plane,
frequently more or less revolute. Laminal cells very lax, hexagonal with sharp ends,
thin-walled; median lamina! cells 60---85 x 15-20 µm; marginal (1-2 rows) cells
linear, slightly yellowish. Perichaetial leaves not confluent but crowded, narrowly
lanceolate, acuminate; vaginula rounded. Setae flexuose, ea. 1.5 mm long or more,
0.05 mm thick, flexuose when dry. Capsules erect, globose, widely mouthed and
gymnostomous, 0.20-0.25 x 0.25-0.30 mm; stomata absent. Operculum convex.
Spores 8-13 µm , smooth. Calyptra mitriform, ea. 0.35 mm long, smooth.
Perigonial leaves narrowly lanceolate, acuminate.
Exsiccati: Musci Japonici 5: 246 (1951) , as Schistostega osmundacea; 13: 645 (1964) ; 20: 998
(1964); 24: 1194 (1971).
Distribution: Japan (Hokkaido, Honshu), Soviet Far East, Europe, N. America.

S. pennata is well-known as a luminous moss. The illumination is caused by
the fact that the chloroplasts in the rounded cells of the persistent protonemata
reflect light came from the entrance of cave.

BRYACEAE
KEY TO THE GENERA

1. Leaves narrow, linear, sublinear or long-subulate from an oblong base; lamina!
cells linear to linear-rhomboidal .. .. .. ............... ........ ................ ............... ... .... .. ....... 2
1. Leaves broad, oblong, ovate-oblong, ovate or elliptic, usually bordered ; laminal
cells hexagonal, oblong- or rhomboid-hexagonal ............ ......... ........................... 5
2. Capsules suberect to inclined .................................. .................................... ..... 3
2. Capsules horizontal to pendulous ....... ............ ......... .. ................. .... .. ........ ... ..... 4
3. Exostome teeth present .. .. .. .. .. .. .. .. .. .. .. .... .... .. .. .. .. ... ... .. ... .. .. .. .. .. .. 5. Brachymenium
3. Exostome teeth absent ......................... ...... ..... .............. .... .. .... .... 1. Mielichhoferia
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4. Leaves mostly linear to sublinear.

Capsules elongate-oblong, clavate or
shortly pyriform ..... .. .. ......................................................... ... ............. ... 2. Poh/ia
4. Leaves long-subulate from an elliptic or oblong sheathing base. Capsules
elongate-pyriform; urn ovoid, much broader than the neck ..... 7. Leptobryum
5. Stems long, slender; leaves strongly appressed and julaceous both when dry
and moist ..... ... ........... ....... ...... .. ..... ....... ..... ........... ... ........... ... .. ...... 6. Anomobryum
5. Stems short; leaves appressed, twisted, usually not julaceous ................... ....... 6
6. Capsules ± gibbous, asymmetric; apophysis much longer than urn, the
mouth often oblique; segments of endostome longer than the exostome teeth
.. ....... ..... ........ ...... ........... .................... .. .. ... .. .. .... .. ... .... ....... .... ... ... . 4. Plagiobryum
6. Capsules not gibbous, symmetric; apophysis as long as the urn or shorter
than the mouth not oblique; segments of endostome as long as or shorter
than the exostome teeth ................................................................................... 7
7. Stems sparsely foliate, leaves ovate to elliptic .... ...... ...... ... .......... 3. Epipterygium
7. Stems densely foliate, leaves oblong, ovate or spathulate ................. ....... ..... ..... 8
8. Primary stems underground, creeping, stoloniferous; secondary stems
remote, erect, bearing scale leaves below and a terminal rosette of foliage
leaves ................. .... ........... ..... .... ....... .............. .... ............ .... ... ..... 9. Rhodobryum
8. Primary and secondary stems not differentiated; stems crowded, ± erect,
leaves not strongly dimorphic .. .................... ..................... .................. 8. Bryum

1. Mielichhoteria Nees & Hornsch.
Plants small to medium-sized. Stems densely leaved. Leaves appressed and
straight when dry, sublinear to linear-lanceolate, acute to acuminate; margins entire
or serrulate above; costa stout, broad, extending to the leaf apex. Median laminal
cells linear to linear-rhomboidal, somewhat thick-walled, towards the leaf margins
broader; alar cells slightly or not differentiated. Dioicous. Perichaetium at the base
of stem. Inner perichaetial leaves similar to the stem leaves in outline but larger.
Seta elongate. Capsules inclined to horizontal, oblong to pyriform, with a large
apophysis; stomata present. Annulus present. Operculum short-conic. Peristome
single, rarely double; exostome teeth mostly absent; basal membrane of
endostome low, segments narrowed from a triangular base, often rudimentary.
Calyptra cucullate. Perigonia terminal on short, lateral branches at the base of the
stem.
The structure of peristome of Mielichhoferia is striking in lacking the exostome
teeth.
KEY TO THE SPECIES

1. Leaves small, usually oblong-lanceolate or narrowly oblong, acute. Median
laminal cells lax, linear-hexagonal to -rhomboidal, thin-walled ...... 1. M. japonica
1. Leaves large, linear, widest at the extreme base, gradually long-acuminate.
Laminal cells dense, thick-walled ......... .... .... .. ... .......... .................. 2. M. sasaokae
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Figure 183.

A. Mielichhoferiajaponica Besch . a. Plant, x10. b. Leaves, x34. c. Cells at leaf apex, x250.
d. Median lamina! cells, x250. e. Cells at leaf base, x135. f Perichaetial leaves, x34. g.
Capsule , x15. h. Dry capsu le, x15. i. Inner peristome teeth, x180. j . Male plant, x20. [lmae
4044]
B. M. sasaokae Broth . k. Male plant, x7. l. Leaves, x20. m. Cells at leaf apex, x195. 11.
Median laminal cells, x185. o. Cells at leaf base, x195. [lsotype of M. sasaokae Broth .]
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1. Mielichhoferia japonica Besch. (Fig. 183, A)

J. de Bot. 12: 299 (1898) .
M . mielichhoferi var. japonica (Besch .) Wijk & Marg ., Taxon 14: 197 (1965).

Plants yellowish-green, blackish with age, in very compact cushions, fragile.
Stems to 3 mm long. Leaves of sterile stems imbricate, oblong-lanceolate to
narrowly oblong, acute, 0.6-1.0 x 0.1-0.2 mm, leaves of fertile stems becoming
broadly linear, widest at middle, to 1.5 x 0.3 mm, concave; margins erect or slightly
incurved, serrulate above; costa ending below the leaf apex, with several papillae at
back above. Median laminal cells lax, hyaline, linear-hexagonal to -rhomboidal ,
with acute ends, 85-100 x 12- 16 µm, thin-walled , towards the leaf margins narrower
but not forming a border; lower cells similar to the median in shape but much
larger. Seta curved like a letter S, 5-6 mm long, ea. 0.15 mm thick. Capsules
yellowish, blackish with age, horizontal, pyriform, with a long apophysis, 1.7-1 .0 x
Annulus present.
0.7-0.9 mm, rugose-sulcate when dry; stomata present.
Operculum 0.35-0.40 mm long , obtuse, seemingly apiculate when dry. Segments
of endostome broad , ea. 0.08 mm long, rudimentary, smooth, pellucid. Spores
12- 17 µm, ± scabrous. Male plants ea. 2 mm long; inner perigonial leaves ea. 0.5
mm long.
E.xsiccati: Musci Japonici 10: 475 (1956) ; 13: 628 (1958) .
Distribution: Japan (Hokkaido , Honshu) , Soviet Far East.

Mielichhoferia japonica has been collected on several volcanos (Mt. Asama,
Mt. Ontake, Mt. Yatsu-lwodake) , in central Japan and Hokkaido. The habitats are in
hot spring areas. The soil where the moss grows well is moistened by sulfuric
water at pH 2.7.
2. Mielichhoferia sasaokae Broth. (Fig. 183, B)
Oefv. Finsk. Vet. Soc. Foerh. 62A(9) : 15 (1921).
Hap/odontium japonicum Card ., Bull. Soc. Bot. Geneve ser. 2, 1: 124 (1909) . fauriei Broth. , in Engler & Prantl , Nat. Pfl. ed. 2, 10: 351 (1924).

Mielichhoferia

Plants brownish-green above, brown below, in dense tufts. Stems ea. 10 mm
long, elongate-clavate in appearance with dense and strongly appressed leaves
when dry. Leaves erect-spreading when moist; lower leaves linear, ea. 1.5 mm
long, gradually larger upwards, to 2.00 x 0.25 mm, straight, linear, widest at the
extreme base, gradually acuminate; margins erect, serrate above; costa extending
to the leaf apex, ea. 0.08 mm wide at base, smooth at back. Median laminal cells
dense, linear, slightly vermicular, with obtuse ends, 65- 90 x 3-4 µm , thick-walled,
the lumens very narrow; lower cells shorter and wider, with thicker walls; the cells at
the leaf insertion elongate-rectangular or rectangular in several rows, 13-16 x 9-13
µm, the walls thick and subporose; towards the leaf margins shorter; alar areas
scarcely differentiated. Male plants similar to the female.
Exsiccati : Musci Japonici 17: 830 (1962).
Distribution : Japan (Honshu) , Himalaya.
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In Japan M. sasaokae has been only rarely collected from rocks in the central ,
subalpine regions. Otherwise, the ecology is little known.

2. Pohlia Hedw.
Plants small. Stems usually short. Lower leaves small and remote, upper
leaves much larger, crowded at the stem apex, almost erect, not much altered
when dry, narrowly oblong to sublinear, acute to acuminate; margins erect or
revolute, usually serrulate at apex, scarcely bordered ; costa stout, extending to
below the leaf apex, percurrent or shortly excurrent, prominent at back. Median
laminal cells narrow, linear-rhomboidal to linear, thin-walled, towards the leaf base
somewhat shorter and wider, towards the leaf margins slightly narrower but not
forming a border. Paroicous or dioicous. Inner perichaetial leaves narrower than
vegetative leaves. Seta elongate, flexuose when dry. Capsules inclined, horizontal
or pendulous, elongate-oblong, clavate or pyriform, with a distinct apophysis;
stomata present. Annulus present or absent. Operculum convex-conic. Peristome
double; exostome teeth 16, long, lanceolate, densely papillose throughout;
endostome well developed , basal membrane high, segments large, as long as the
exostome teeth, keeled, cilia well developed or absent. Spores scabrous. In
paroicous plants, the antheridia axillary below the archegonia; in dioicous plants
the perigonia terminal.
Although it is difficult to distinguish Poh/ia sharply from Bryum, the leaf
areolation, and the undifferentiated borders support the separation of the two
genera.
KEY TO THE SPECIES

1. Gemmae present .... ........... .................. ..... ... ... .... ........ .. ........... .... ........... ........ .... .. .. 2
1. Gemmae absent ...... .. ....... ... .. ... .. ........... .. ... ..... ... ... ... ...... .... .... ... .... .. ... ....... ... ........ .. 9
2. Gemmae on rhizoids ... ... ..... ................. ....... ... .. ...... .............. .... 16. P. lescuriana
2. Gemmae in leaf axils ..... .... .... ................ ............... ........ ............... ... .. .. ....... ....... .. 3
3. Gemmae foliate (short brood branches) ......................... .. .......... 11. P. otaruensis
3. Gemmae not foliate .... ....... ... ....... ........ ..... ... .............. ........ .... ........... .. ... ................. 4
4. Gemmae globose ...... ...... .. ..... ..... .... ................ ............ ... .... .. ....... 12. P. bulvifera
4. Gemmae obovoid, or slender and vermicular ............. .... ..... .. .... ......... ....... .... .. 5
5. Paroicous. Capsules large, turgid ....... .. ....... ....... .... ... .... .......... ... .. .. 1. P. flexuosa
5. Dioicous. Capsules small, slender .. ..... .... ....... ..... ......... .... ... ... ... ........................... 6
6. Leaves ovate, broadly acute, concave, apex ± cucullate .... ..... . 9. P. ludwigii
6. Leaves linear to sublinear .. .. .... ....... .......... ................. ... .... ............. .... .. ...... .... .. .. 7
7. Plants slender, shoot tips attenuate. Stems sparsely foliate .. ... 8. P. leucostoma
7. Plants rigid, shoot tips obtuse. Stems densely foliate ........... ....... ........... ... .... .... . 8
8. Plants glossy. Gemmae abundant, slender, usually fusiform .... ..... ... .... ........ .. ..
.......... ... ........................ ........ .... ....... .. .. ........................ ........ .. .. ..... 14. P. proligera
8. Plants not glossy. Gemmae few, obovate or oblong ... 19. P. camptotrachela
9. Capsules short, globose or pyriform; exothecial cells with wavy walls,
collenchymatous ...... .... .......... .............. .. ... .. .... ... .............. ..... ............ ... ..... .... ....... 1O
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9. Capsules elongate, cylindric to long-pyriform .. ........... .......... .. ... ... ... ..... .. ........... 12
10. Plants reddish-brown to brownish-green, large; stems to 30 mm long .......... .
....... ... .. .. ..... ... .. ...... .... ................ ...... .. ... ... ......................................... 18. P. fauriei
10. Plants dirty green to pale-green, not reddish, small ; stems mostly shorter
than 1O mm ............... .......................................... .... .. .. ..................... ..... ..... ... . 11
11. Leaves oblong to ovate-lanceolate, acute; costa ending far below the leaf apex
.... ... .......... ..... ............ ... ......... ... ...... ... .. ........ ......... ..... ..... .... .. ...... 17. P. wahlenbergii
11 . Leaves linear-lanceolate to sublinear, acuminate; costa extending to near the
leaf apex .................. .... ...................... .............. ............................. 15. P. subcarnea
12. Plants glossy. Costa ending far below the leaf apex ........... ... ...... 2. P. cruda
12. Plants not glossy. Costa extending to near the leaf apex or shortly excurrent
..... .. ........ .......... ....... ..... ..... .... .. ..... ... ......... .. .. ....... ........... ......... ...... .. ... .. ... ..... ... . 13
13. Costa shortly excurrent. Capsules suberect, obovate-oblong ...... ....... .. .. ... ... ..... ..

.. .... ... .... .... .... ... ... .. ...... ... .. .. ....... .. ...... ......... .. .......... ............. ..... 5. P. pseudo-defecta
13. Costa extending to leaf apex. Capsules horizontal to drooping, oblong-cylindric
.. ... ....... ............... .. .......... ... ... .. .. ....... .. ..... .. ... ...... ..... .. .. .. ..... .. .. .... ... .. .. .. .. .. ..... .. .. ..... .. 14
14. Apophysis longer than the urn .......... ................................ ... ...... 3. P. elongata
14. Apo phys is shorter than the urn ...... ....................... .. ...................................... 15
15. Leaf margins plane or slightly revolute ..... ... ....... ............. .. ............ 4. P. longicollis
15. Leaf margins strongly revolute ........ ... ..... .. .. .. .. .......... .. .. ........... .... .... .. .......... .. .. .. 16
16. Leaves lanceolate to linear-lanceolate; costa slender. Median lamina! cells
linear or rhomboidal .... ... .. ...... ............. .. ..... ....... .. .. ........ .. .......... 7. P. revolvens
16. Leaves ovate-lanceolate to lanceolate; costa stout. Median laminal cells
elongate-rectangular or -rhomboidal .. .. ....... .. ...... ..... ........... .. ...... ... ...... ........ 17
17. Leaf margins serrulate. Median lamina! cells 50--65 x 10-13 µ.m .. .. 10. P. nutans
17. Leaf margins entire or crenulate above. Median laminal cells 25-35 x 8-1 o µ.m .
6. P. acuminata
1. Pohlia flexuosa Hook. (Fig. 184, A)

Icon. Pl. Par. 1: 19, f. 5 (1836) .
Webera speciosa Sak ., Bot. Mag . Tokyo 53: 288, f. 3 (1939) . Tokyo 54: 6, f. 4 (1940) .

W. curiosa Dix . & Sak., Bot. Mag .

Plants not glossy. Stems reddish, rhizomatous. Propagula few, occasionally
aggregated, vermicular, with 3-4 points, ea. 0.5 mm long, twisted. Median leaves to
2.0 x 0.4 mm, acute; upper leaves linear-lanceolate to sublinear, widest at base, to
3.5 x 0.4 mm, ± secund , the apex acuminate and slightly contorted ; margins
somewhat revolute except at the base and the apex, slightly serrulate at apex;
costa extending to near the leaf apex, reddish. Median lamina! cells elongate- or
linear-hexagonal or linear-rhomboidal, with acute ends, 75- 95 x 8-1 0 µ.m, thinwalled, towards the leaf margins gradually narrower; upper cells somewhat shorter;
lower cells shorter and wider, with somewhat thicker walls. Dioicous. Inner
perichaetial leaves ea. 0.8 mm long; paraphyses many. Seta flexuose, to 6 mm
long, ea. 0.25 mm thick, deeply brownish-red below, yellowish-brown above.
Capsules inclined or horizontal , rarely cernuous when moist, large, 3-4 x 1.5-1 .8
mm, elliptic-ovoid to elongate-pyriform, deep-brown ; the apophysis large, slightly

Figure 184.
A. Pohlia f/exuosa Hook. a. Plants, x1. b. Plants, x7. c. Leaves, x20. d. Cells at leaf apex,
x250. e. Median laminal cells, x250. f Inner perichaetial leaf, x10. g. Peristome teeth , x130. h.
Gemmae , x130. [Noguchi 28415]
B. P. cruda (Hedw.) Lindb. i. Plants, x 1. j . Lower leaves, x20. k. Upper leaves, x20. /. Cells
at leaf apex, x180. m. Median laminal cells, x250. 11. Capsules, x1 0. o. Inner perigonial leaf,
x34. [Noguchi 32313]
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shorter and scarcely distinguishable from the urn. Annulus present. Operculum
conic, ea. 0.7 mm high, obtuse. Exostome teeth linear-lanceolate, ea. 0.5 mm long ,
densely papillose; basal membrane of endostome extending to ea. 1/ 2 the length
of exostome teeth, segments somewhat perforate, cilia rudimentary. Spores 8-10
µm . Calyptra cucullate, yellowish-brown, 3.0-3.5 mm long. Male plants similar to
or more slender than the female plants. Perigonia terminal, often 2-3 together;
inner leaves ea. 0.5 mm long; paraphyses few.
Exsiccati : Musci Japonici 2: 66 {1948), as Webera scabridens; 4: 167 {1950) , as. W. scabridens ; 8:
388 {1954) , as Pohlia scabridens ; 13: 640 (1958) . Bryophyta Exsiccata 2: 76 {1979) .
Distribution : Japan (Hokkaido , Honshu , Shikoku, Kyushu , Ryukyu), S. E. Asia, Central America,
northern regions of S. America.

2. Pohlia cruda (Hedw.) Lindb. (Fig. 184, B)
Musci Scand.: 18 (1879) .
Mnium crudum Hedw., Spee. Muse.: 189 {1801).

Plants yellowish- to pale-green , strongly glossy. Stems to 20 mm long, reddishbrown. Lower leaves ovate to ovate-oblong, acute to acuminate; median leaves
narrowly oblong, ea. 2.5 x 0.7 mm ; upper leaves sublinear, ea. 3.00 x 0.35 mm,
slightly contorted at apex, tinged with red at base; margins plane, crenulate above;
costa ending far below the leaf apex in most leaves, extending to near the leaf apex
in the upper leaves, reddish below. Median lamina! cells linear, vermicular, with
acute ends, 85-120 x 8.5-12.0 µ,m, thin -walled; upper and lower cells similar to the
median. Dioicous or paroicous. Inner perichaetial leaves ea. 1 mm long, sublinear.
Seta 10-15 mm long, ea. 0.2 mm thick, flexuose, reddish-brown . Capsules mostly
horizontal to cernuous, 2.5-3.0 x 0.75-0.90 mm, brown, clavate or oblong-cylindric;
the apophysis not distinct, much shorter than the urn. Annulus revoluble.
Operculum ea. 0.3 mm long, obtuse or umbonate. Exostome teeth ea. 0.35 mm
long ; basal membrane about 1/ 3 the height of exostome teeth, segments perforate,
cilia 2-3, long, nodose. Spores 12-18 µm . Male plants more slender than the
females, with leaves crowded at apex, minute and remote below; inner perigonial
leaves broadly ovate, abruptly attenuate, often rugose, ea. 0.8 mm long;
paraphyses and antheridia axillary.
Exsiccati : Musci Japonici 23: 1134 {1968).
Distribution : Japan (Hokkaido, Hon shu , Sh ikoku , Kyushu) . Widely distributed throughout the
world .

The strongly glossy plants of this species are very characteristic.
3. Pohlia elongata Hedw. (Fig. 185, A)

Spee. Muse.: 171 (1801) .
Plants yellowish, not glossy. Stems ea. 10 mm long, usually simple. Lower
leaves lanceolate; upper leaves linear-lanceolate to sublinear, to 5.0 x 0.5 mm,
acuminate to narrowly acute, ± keeled; margins recurved in the lower half, serrate
above; costa extending to the leaf apex. Median lamina! cells sublinear, slightly
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Figure 185.
A. Pohlia e/ongata Hedw. a. Plant, x7. b. Lower leaves , x15. c. Upper leaves , x15. d. Cells
at leaf apex, x180. e. Median laminal cells, x250. f Capsules, x7. g. Peristome teeth , x135.
[Noguchi 40955]

B. P. longicol/is (Hedw.) Lind b. h. Plants, x1. i. Leaves, x1 5. j. Cells at leaf apex, x 180. k.
Median laminal cells, x250. l. Inner perichaetial leaf, x15. m. Capsules, x7. n. Dry capsule, x7.
[Noguchi 22016]
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vermicular, 60-100 x 7--8 µ.m, thin-walled; lower cells elongate-rectangular or hexagonal, 45-60 x 13-16 µ.m, the walls slightly thicker. Paroicous, rarely dioicous.
Inner perichaetial leaves linear, to 4 mm long. Seta 20-30 mm long, 0.12-0.16 mm
thick, flexuose, brown. Capsules inclined to horizontal, 3-5 x 0.9-1.0 mm, elongateoblong or oblong-cylindric, slightly curved, brown; the apophysis as long as or
longer than the urn, rugose-sulcate when dry; stomata several. Annulus composed
of large cells. Operculum apiculate, 0.5-0.7 mm long. Exostome teeth ea. 0.5 mm
long, yellowish and finely papillose below, with large papillae in the upper half;
basal membrane of endostome about 1/4 the length of exostome teeth, segments
scarcely perforate, cilia short, 1-2, or rudimentary. Spores 12-16 µ.m. Calyptra ea.
2 mm long. Antheridia in axillary pairs.
Exsiccati : Musci Japonici 8: 386 (1954) .
Distribution: Japan (Hokkaido , Honshu , Shikoku, Kyushu) , central and eastern Asia, Philippines,
New Guinea, Europe, N. America.

This species is common in the alpine and subalpine regions of Japan.
4. Pohlia longicollis (Hedw.) Lindb. (Fig. 185, B)
Musci Scand .: 18 (1879) .
Webera /ongicol/is Hedw., Spee. Muse.: 169, t. 41, f . 1- 5 (1801). Jap . Bot. 29: 264, f. 2 (1954) .

Pohlia patentissima Ochi , J.

Plants yellowish-green, glossy. Stems to 10 mm long, brownish-red. Lower
leaves oblong-lanceolate; upper leaves narrower, to 3.5 x 0.6 mm, concave,
acuminate and slightly contorted at apex; margins plane or slightly recurved,
serrulate at apex; costa extending to the leaf apex. Median lamina! cells sublinear
to linear-hexagonal, with acute ends, 60- 75 x 8.5- 10.0 µ.m, thin-walled ; lower cells
Inner
elongate-rectangular or -hexagonal, 35-65 x 12-20 µ.m. Paroicous.
perichaetial leaves ea. 2.5 mm long. Seta 12-18 mm long, ea. 0.15 mm thick,
flexuose, brown. Capsules inclined to horizontal, elongate-oblong, brown, 3.5-4.5 x
0.9-1 .2 mm, the apophysis as long as, or shorter than the urn; stomata many.
Annulus large. Operculum apiculate, 0.45-0.50 mm long. Exostome teeth ea. 0.5
mm long, the upper papillae larger than lower; basal membrane of endostome
about 1/2 the height of exostome teeth, segments slightly perforate, cilia long.
Spores 15-18 µ.m . Calyptra ea. 2.5 mm long. Antheridia as those of P. elongata .
Distribution: Japan (Hokkaido , Honshu, Shikoku , Kyushu) .
Hemisphere .

Widely distributed in th e N.

This species is not rare in the subalpine and alpine regions of Japan.
5. Poh/ia pseudo-defecta Ochi (Fig. 186, A)

J. Jap. Bot. 31 : 359, f. 2 (1956) .
Plants small, blackish-green, in dense tufts. Stems ea. 15 mm long. Leaves
appressed when dry, erect-spreading when moist, ovate- to oblong-lanceolate,
acuminate; lower leaves ea. 0.80 x 0.25 mm, upper leaves to ea. 1.50 x 0.35 mm,
concave; margins recurved almost throughout; costa stout, percurrent or slightly
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Figure 186.
A. Poh/ia pseudo-defecta Ochi . a. Leaves, x34. b. Cells at leaf apex, x250. c. Median
laminal cells, x250. d. Inner perigonial leaf, x34. [NIGH 25066]
B. P. /eucostoma (Bosch & Lac.) Fleisch . e. Plant, x15. f Leaves, x34. g. Cells at leaf apex,
x250. h. Median lam inal cells, x250. [Faurie 2707]
C. P. ludwigii (Schwaegr.) Broth . i. Leaves, x24. j. Cells at leaf apex, x200. k. Median
laminal cells , x200. [lsosyntype? of Bryum /autum Card .]
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excurrent. Median laminal cells sublinear to linear-rhomboid, 25-40 x 4.5-5.0 µ,m,
variable in size, ± thick-walled; marginal cells similar to the median; upper cells ±
shorter; lower cells similar to the median in size but elongate-rectangular.
Polygamous. Seta 5--8 mm long, reddish. Capsules suberect, obovoid-oblong with
a large apophysis, yellowish-brown, ea. 2.0 x 0.7 mm. Operculum hemispheric,
with a minute apiculus. Exostome teeth sublinear, 0.20-0.23 mm long, at times
irregular in shape, yellowish-brown below; basal membrane of endostome high,
segments reduced , cilia absent. Inner perigonial leaf wide-ovate, ea. 0.7 mm long.
Distribution: Endemic to Japan (Honshu).

According to Ochi (1959), this species is close to P. acuminata and is
characterized by the reduced peristome teeth.
6. Pohlia acuminata Hoppe & Hornsch. (Fig. 187, A)
Flora 2: 94 (1819) .
Plants slender, yellowish-green , not glossy above, blackish-brown below, in
dense tufts. Stems usually simple, to 30 mm long. Leaves strongly appressed
when dry, erect-spreading when moist, lanceolate, gradually acuminate, to 1.00 x
0.25 mm, keeled ; margins revolute on one side, slightly recurved on the other side,
crenulate above; costa very stout in relation to leaf size, ea. 0 .8 mm wide at base,
extending to leaf apex, slightly flexuose above. Median laminal cells, linearhexagonal, 20-35 x 8--10 µ,m, ± thin-walled; lower cells shorter and slightly broader,
12-20 x 8.5-11.0 µ,m. Autoicous. Inner perichaetial leaves linear-lanceolate, to 1.2
mm long; margins revolute. Seta 5- 8 mm long, ea. 0.13 mm thick, flexuose, brown.
Capsules inclined , brown, elongate-clavate, 2.3-2.6 x 0.7-0.9 mm ; the apophysis
shorter than the urn, sulcate when dry. Operculum obtuse. Exostome teeth ea.
0.35 mm long; basal membrane of the endostome 1 / 3 the length of exostome
teeth, segments not perforate, cilia absent. Spores 16-20 µ,m .
Exsiccati : Musci Japonici 10: 487 (1956).
Distribution: Japan (Hokkaido, Honshu). Widely distributed in the N. Hemisphere.

7. Pohlia revo/vens (Card .) Nag. (Fig. 187, B)
J. Jap. Bot. 28: 77, f. 57 (1953).
Webera revolvens Card ., Bull. Soc. Bot. Gen eve ser. 2, 1: 125 (1909) . revolvens (Card .) Ochi , Rev. Bryac. Japan: 13, f. 3 (1959).

Pohlia crudoides var.

Plants robust, yellowish-green, with a silky luster above, brownish below, in
dense tufts. Stems ea. 50 mm long, reddish. Leaves dense, appressed and erect
when dry; lower leaves lanceolate, ea. 2.0 x 0.5 mm; upper leaves linear-lanceolate,
gradually attenuate with acute twisted point, to 3.5 x 0.6 mm, concave, often
reddish at base; margins strongly revolute throughout except in the extreme apex
and base, serrate above; costa slender, extending to near the leaf apex. Median
laminal cells linear, 75-95 x 6.0-7.5 µ,m, thin-walled; upper cells sublinear with acute
ends, somewhat shorter than the median; lower cells similar to the median but
somewhat shorter. Dioicous. Inner perichaetial leaves linear lanceolate, ea. 2 mm
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Figure 187.

A. Poh/ia acuminata Hoppe & Hornsch. a. Lower leaves, x37. b. Upper leaves, x37. c. Cells
at leaf apex, x250. d. Median laminal cells, x385. e. Inner perichaetial leaf, x37. f,g. Capsules,
x10. [Musci Japonici 487]
B. P. revolvens (Card.) Nog. h. Plants, x1. i. Lower leaf, x10. j. Upper leaves, x15. k. Cells
at leaf apex, x180. /. Median laminal cells, x250. m. Capsule, x7. 11. Perichaetial leaves, x23. o.
Outer perigonial leaf, x23. p. Inner perigonial leaf, x23. [Noguchi 32439]
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long. Seta stout, 15-18 mm long, ea. 0.22 mm thick, ± flexuose, reddish-brown.
Capsules inclined to horizontal, clavate, 4.0-4.5 x 1.3-1 .5 mm; apophysis indistinct,
shorter than the urn.
Exsiccati: Musci Japonici 8: 387 (1954); 19: 936 (1964), as P. crudoides.
Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Korea, Taiwan .

8. Poh/ia leucostoma (Bosch & Lac.) Fleisch. (Fig. 186, B)

Musci FI. Buitenzorg 2: 514, f. 95 (1904) .
Brachymenium Jeucostoma Bosch & Lac. , Bryol. Jav. 1: 142, t. 116 (1860) . -Webera gracillima
Card., Bull. Soc. Bot. Geneve ser. 2, 1: 125 (1909). - Pohlia gracillima (Card.) lhs., Cat. Moss. Japan:
91 (1929) -P. /eucostomoides (Broth .) Bartr., Bishop Mus. 0cc. Paper 20: 299 (1952).

Plants very slender. Stems to 15 mm long, remotely leaved. Gemmae axillary,
fil iform, vermicular.
Leaves loosely appressed when dry, oblong-lanceolate,
acuminate, 1.0-1.2 x 0.2-0.3 mm, slightly keeled; margins plane, entire or slightly
crenulate above; costa yellowish, extending to near the leaf apex. Median laminal
cells linear-hexagonal, with acute ends, 65-75 x 8-10 µm, very thin-walled; marginal
cells slightly narrower than the median ; upper cells similar to the median.
Exsiccati: Musci Japonici 17: 839 (1962), as P. /eucostomoides ; 25: 1240 (1973) .
Distribution: Japan (Honshu, Shikoku), Nepal, India, Indonesia, Soviet Far East, Hawaii.

This species is very rare in Japan.
9. Pohlia ludwigii (Schwaegr.) Broth. (Fig. 186, C)

Acta Soc. Sc. Fenn. 19(12): 27 (1892).
Bryum /udwigii Schwaegr., Spee. Muse. Suppl. 1(2): 95, t. 68 (1816). Bot. Geneve ser. 2, 1(3): 128 (1909).

B. /autum Card. , Bull. Soc.

Plants reddish-brown. Gemmae axillary, obovoid. Stems 10-15 mm long,
sparsely leaved. Leaves appressed when dry, ovate, broadly acute, 1.0-1.5 x
0.6-0.7 mm, decurrent at the basal angles; margins recurved, serrulate above;
costa stout, ending far below the leaf apex. Median laminal cells rhomboid hexagonal, with acute ends, 65-85 x 15-17 µm, thin-walled; marginal cells
narrower, sublinear, but scarcely forming a border; upper cells shorter; lower cells
similar to the median in size but rectangular. Dioicous.
Exsiccati: Musci Japonici 13: 608 (1958), as Bryum /autum; 15: 725 (1959).
Distribution: Japan (Hokkaido, Honshu). Widely distributed in the N. Hemisphere .

10. Pohlia nutans (Hedw.) Lindb. (Fig. 188, A)
Musci Scand. : 18 (1879).
Webera nutans Hedw. , Spee. Muse.: 168 (1801). - Pohlia suzukii Ochi , J. Jap. Bot. 29: 210, f . 3
(1954). -P. tomentoso-caespitosa Ochi , J. Jap. Bot. 29: 263, f. 1 (1954) .

Plants yellowish-brown, not glossy. Stems ea. 5 mm long, usually simple,
reddish. Lower leaves ovate-lanceolate, acuminate; upper leaves linear-lanceolate,
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Figure 188.

A. Pohlia nutans (Hedw.) Lind b. a. Plant, x1. b. Lower leaves, x20. c. Upper leaves, x20. d.
Cells at leaf apex, x180. e. Median lamina! cells, x250. f Inner perichaetial leaf, x20. g.
Capsules, x7. h. Dry capsule, x10. [Musci Japonici 840]

B. P. otaruensis (Card.) Ochi. i. Plant, x?. j. Lower leaves, x20. k. Upper leaves, x20. I.
Cells at leaf apex, x250. m. Median lamina! cells, x385. n. Brood branch, x34. [lsotype of
Webera otaruensis Card.]
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to 2.50 x 0.55 mm, narrowly acute to acuminate and slightly contorted, convex;
margins recurved (in lower leaves scarcely recurved), serrulate above; costa ±
flexuose, percurrent or ± excurrent. Median laminal cells elongate-hexagonal,
50-65 x 10-13 µ,m, ± thick-walled; upper cells elongate-rhomboidal, the walls
thicker. Paroicous. Inner perichaetial leaves ea. 2 mm long. Seta 15-25 mm long,
0.1 3--0.16 mm thick, yellowish-orange, flexuose. Capsules pendulous when dry,
cernuous when moist, clavate, 1.7-3.2 mm long, 0.75-1.00 mm thick, the apophysis
usually shorter than the urn, capsule constricted below the rim when dry; stomata
several. Annulus large. Operculum 0.30--0.35 mm, obtuse or acute. Exostome
teeth ea. 0.4 mm long, similar to those of P. elongata; basal membrane of
endostome 1/2 the height of exostome teeth, segments strongly perforate or
gaping, cilia 2-3, as long as the segments, nodose or ± appendiculate. Spores
15-18 µ,m. Antheridia as those of P. elongata.
Exsiccati: Musci Japonici 17: 840 (1962).
Distribution: Japan (Hokkaido, Honshu, Shikoku , Kyushu).
world except for the tropical regions .

Widely distributed throughout the

11. Pohlia otaruensis (Card.) Ochi (Fig. 188, B)

J. Jap. Bot. 31 : 22, f. 1 (1956) .
Webera otaruensis Card. , Bull. Soc. Bot. Geneve , ser. 2, 1: 124 (1909) . otaruensis (Card.) Ochi, J. Fae. Educ. Tottori Univ. 19: 30 (1968).

Pohlia nutans subsp.

Plants small, yellowish above, blackish-brown below, not glossy. Stems to 5
mm long. Propagulae in axils of leaves, 0.5-1.0 mm long, with several small leaves.
Lower leaves lanceolate, ea. 1.5 x 0.5 mm; upper leaves linear-lanceolate to
sublinear, acuminate, to 2.5 x 0.5 mm, keeled; margins plane or slightly recurved,
dentate at apex; costa extending to the leaf apex, ea. 0.08 mm wide at base, brown.
Median laminal cells elongate-hexagonal to sublinear, with acute ends, 60-75 x
6.0-8.5 µ,m, ± thick-walled; upper cells somewhat shorter than the median, slightly
vermicular; lower cells short, 30-45 µ,m long. Dioicous. Inner perichaetial leaves
small. Seta flexuose, 8-10 mm long, ea. 0.17 mm thick, reddish-brown. Capsules
cernuous, pyriform, 1.2- 1.5 x 0.9-1.1 mm; the apophysis much shorter than the urn.
Operculum convex, ea. 0.4 mm long. Exostome teeth ea. 0.45 mm long; basal
membrane of endostome 1/2 the length of exostome teeth, segments large,
perforate, appendiculate, cilia 2, as long as the segments. Spores 16-20 µ,m. Male
plants small and slender; perigonia terminal.
Distribution: Endemic to Japan (Hokkaido , Honshu) .

This species is similar to P. nutans and was treated by Ochi (1968) as a subsp.
of that species. The dioicous inflorescence, the narrower leaves and the shorter
capsules of P. otaruensis are the distinguishing characters.
12. Pohlia bulbifera (Warnst.) Warnst. (Fig. 189, A)

Krypt. FI. Brandenburg 2: 249 (1904).
Webera bulbifera Warnst. , Bot. Centralbl. 66: 230 (1896).
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Figure 189.

A. Poh/ia bulbifera (Warnst.) Warnst. a. plant, x34. b. Leaves, x34. c. Cells at leaf apex,
x250. d. Median lamina! cells, x250. e. Gemmae, x95. [Noguchi s.n.]
B. P. camptotrachela (Ren. & Card .) Broth . f Lower leaves, x34. g. Upper leaves, x34. h.
Cells at leaf apex, x250. i. Median lamina! cells, x250. j. Inner perichaetial leaf, x34. k.
Capsule, x7. l,m. Gemmae, x135. [NIGH 213531 from Austria]
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Stems ea. 10 mm long, reddish. Propagulae in axils of upper leaves, bulbiform,
with 3 apical leaf primordia, 0.15--0.25 mm long, yellowish. Leaves appressed when
dry; lower leaves lanceolate, ea. 0.90 x 0.25 mm; upper leaves narrowly-lanceolate,
acute or ± acuminate, to 1.8 x 0.4 mm, slightly keeled; margins plane, entire,
occasionally crenulate and slightly recurved above; costa extending to near the leaf
apex, reddish below. Median lamina! cells linear to sublinear, vermicular, 75-100 x
8-10 µm, thin-walled; marginal cells somewhat narrower; upper cells shorter; lower
cells somewhat lax, 65-85 x 8.5-12.0 µm.
Distribution: Japan (Honshu). Widely distributed in the N. Hemisphere .

In Japan this species is very rare and the sporophytes are unknown ..
13. Pohlia camptotrachela (Ren. & Card.) Broth. (Fig. 189, B; 190, A)

In Engler & Prantl, Nat. Pfl. 1(3) : 552 (1903).
Webera camptotrachela Ren. & Card. , Bot. Gaz. 13: 199, f. 16 (1888) . - Bryum annotinum Hedw.,
Spee. Muse.: 183, t. 43 (1801) . - Pohlia annotina (Hedw.) Loeske, Verh. Bot. Ver. Brandenburg 46:
181 (1905) , horn. illeg . -Microphi/onotis frigida Sak., J. Jap. Bot. 26: 199, f . 1 (1951).

Plants yellowish-green, not glossy. Stems to 20 mm long, densely leaved.
Gemmae in axils of leaves, usually 2 per leaf, variable in size, usually obovoid,
rarely linear, twisted, with 3-4 apical leaf primordia. Leaves appressed when dry,
erect-spread ing when moist, narrowly-lanceolate, acuminate, to 2.00 x 0.35 mm;
margins plane, crenulate above; costa extending to near the leaf apex. Median
lamina! cells linear, with acute ends, 80- 100 x 5-7 µm, thin-walled; upper cells ±
shorter, marginal cells similar to the median. Dioicous. Inner perichaetial leaves
narrowly-lanceolate, to 1.5 mm long. Seta 20-25 mm long. Capsules cernuous,
oblong, with a large apophysis, to 3 x 1 mm, brown. Annulus revoluble. Exostome
teeth to 0.5 mm long; cilia of endostome 2, elongate. Spores 10-15 µm, scabrous.
Distribution: Japan (Hokkaido, Honshu, Shikoku , Kyushu) .
Hem isphere.

Widely distributed in the N.

14. Pohlia proligera (Kind b.) Lind b. ex Arn. (Fig. 190, B; 191)

Bot. Not. 1894: 54 (1894).
Webera proligera Kindb. , Forh . Vid. Sellsk. Christiana 1888(6): 30 (1888). - W. vestitissima Sak .,
J. Jap. Bot. 29: 115 (1954) . -Pohlia camptotrachela var. vestitissima (Sak.) Oehi, Rev. Bryae. Japan:
39 (1959).

Plants yellowish-green, somewhat glossy. Stems to 20 mm long, densely
leaved. Gemmae in axils of upper leaves, numerous, fusiform or vermicular,
twisted, usually with 1-3 apical leaf primordia, green. Leaves ± flexuose or ±
twisted when dry, erect-spreading when moist, 1.5-1.8 x 0.35 mm, linear-lanceolate,
acute, decurrent at the basal angles; margins plane, slightly crenulate above; costa
extending to near the leaf apex. Median lamina! cells linear, with acute ends,
85-100 x 6-8 µm, very thin-walled; upper cells ± shorter; lower cells similar to the
median. Dioicous. Inner perichaetial leaves narrowly-lanceolate, ea. 1.5 mm long.
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Figure 190.
A. Pohlia camptotrachela (Ren. & Card.) Broth. a. Plants, x1. b. Plant, x34. c. Leaves of
sterile shoot, x34. d. Cells at leaf apex, x250. e. Median laminal cells, x250. f Gemmae , x135.
[Noguchi s.n.]
B. P. proligera (Kindb.) Lindb. ex Arn. g. Lower leaves, x34. h. Upper leaf, x34. i. Cells at
leaf apex, x250. j. Median laminal cells, x250. k . Inner perichaetial leaf, x34. /. Capsule , x7. m.
Peristome teeth , x135. n, o. Gemmae, x135. [Noguchi 42368 from Canada]
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Seta ea. 30 mm long. Capsules cernuous, elongate pyriform, with a large
apophysis, 2.5- 2.8 x 1.0 mm. Annulus revoluble. Operculum conic, ea. 0 .6 mm
long. Exostome teeth ea. 0.5 mm long, yellowish-brown; cilia of endostome 2,
elongate. Spores 13-16 µm, scabrous. Male plants similar to the female with a
carnal head; inner perigonial leaves broadly ovate, long-acuminate, cochleariformconcave, ea. 1 mm long; outer leaves tapering to a linear-lanceolate acumen from a
suborbicular, concave base, to 2 mm long.
Exsiccati: Musci Japonici 15: 724 {1959), as P. camptotrachela var. vestitissima .
Distribution: Japan
Hemisphere.

(Hokkaido , Honshu , Shikoku, Kyushu) .

Widely distributed in the N.

In leaf form the Japanese population of P. proligera differs from the European
population, but is similar to that from N. America as illustrated by Crum and
Anderson (1981) . The gemmae in the Japanese population are uniformly slender,
although Lewis and Smith (1977) showed high plasticity in European plants.
15. Pohlia subcarnea (Schimp.) lhs. (Fig. 192, B)
Cat. Moss. Japan: 92 (1929) .
Webera subcarnea Schimp. in Besch., Ann. Sc. Nat. Bot. ser. 7, 17: 341 {1893). - Bryum
delicatulum Hedw., Spee. Muse.: 179 {1801). - Pohlia delicatula (Hedw.) Grout, Moss. FI. N. Am. 2:
266 {1940) , horn. illeg .

Plants small, yellowish-brown, not glossy. Stems to 10 mm long, ± reddish.
Leaves linear-lanceolate, acuminate, widest at base; upper leaves larger, to 2.00 x
0.35 mm, somewhat keeled , often reddish at base; margins plane, remotely
crenulate above; costa ending near the leaf apex, greenish-brown above, reddish
below. Median laminal cells lax, hyaline, elongate-hexagonal or rhomboidal , with
acute ends, 90-105 x 15- 22 µm , the walls very thin; marginal cells much narrower
in 2- 3 rows but scarcely forming a border; upper cells narrower; lower cells shorter.
Dioicous. Inner perichaetial leaves similar to the upper stem leaves but narrower, to
1.5 mm long. Seta flexuose, 8-12 mm long, ea. 0.25 mm thick (narrower upwards) ,
Capsules pendulous when dry, cernuous to
reddish but yellowish above.
pendulous when moist, widely ovoid or subglobose, widely mouthed, 0.7-0.9 x
0.8-0.9 mm, brown ; exothecial cells with ± wavy walls; the apophysis indistinct,
slightly sulcate when dry. Annulus absent. Operculum conic, obtuse, ea. 0.5 mm
long. Exostome teeth ea. 0.4 mm long, brown ; basal membrane of endostome
extending to 1/ 2 the length of exostome teeth, segments large, porose, cilia 2-3,
usually as long as the segments. Spores 13-16 µm .
Distribution : Japan (Hokkaido , Honshu, Shikoku) . Widely distributed in the N. Hemisphere.

This species is calcicolous and very rare in Japan.
16. Pohlia lescuriana (Sull.) lhs. (Fig. 192, A)
Cat. Moss. Japan: 91 (1929) .
Bryum /escurianum Sull., Mem . Am . Ac. Arts Sc. n. ser. 4: 171 {1849) - Webera /escuriana (Sull.)
Jaeg. , Ber. S. Gall. Naturw. Ges . 1873-74: 133 {1875) - Bryum pulchellum Hedw. , Spee. Muse.: 180
{1801) . -Pohliapulchella (Hedw .) lindb. , Musci Scand .: 17 {1879) , horn . illeg.
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Figure 191.
Pohlia proligera (Kindb .) Lindb. ex Arn. a. Lower leaves , x34. b. Upper leaves, x34. c.
Median laminal cells, x250. d. Male plant, x10. e. Outer perigonial leaf, x34. f Inner perigon ial
leaf, x34. g. Plant with cluster of gemmae, x8. h. Cluster of gemmae, x24. i. Gemmae, x135.
(Noguchi 10800]
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Plants blackish, small, not glossy. Stems ea. 3 mm long. Lower leaves
narrowly-lanceolate, small; upper leaves linear-lanceolate to sublinear, acute, to
2.00 x 0.35 mm; margins recurved in the upper leaves, slightly serrulate above;
costa ending near the leaf apex, ea. 0.05 mm thick at base. Median lamina! cells
linear, with acute ends, 65-85 x 8.5-10.0 µm, very thin-walled, towards the leafmargins narrower, upper cells shorter. Dioicous. Inner perichaetial leaves to 0.7
mm long. Seta flexuose, 6-8 mm long, 0.13-0.15 mm thick, brown, the lower part
reddish. Capsules pendulous and strongly shrunken when dry, cernuous to
pendulous when moist, brownish, obovoid to shortly pyriform, 1.0-1.2 x 0.6-0. 7
mm; exothecial cells with wavy walls; the apophysis shorter than the urn, brown,
strongly constricted when dry. Annulus large, deciduous. Operculum conic,
obtuse or slightly apiculate, ea. 0.3 mm long. Exostome teeth ea. 0.35 mm long,
linear-lanceolate, yellow; basal membrane of endostome extending to 1/3 the
length of exostome teeth, segments strongly perforate, cilia 2, usually as long as
the segment. Spores 13-16 µm. Male plants ea. 3.5 mm long; perigonia terminal.
Distribution : Japan (Hokkaido, Honshu, Shikoku) . Widely distributed in the N. Hemisphere.

This species is rare in Japan. Whitehous (1973) reported rhizoidal gemmae in
this species.

17. Pohlia wahlenbergii (Web. & Mohr) Andrews (Fig. 193, A)
In Grout, Moss FI. N. Am. 2: 203 (1935).
Hypnum wah/enbergii Web. & Mohr, Bot. Taschenb.: 280 (1807).

Plants pale-green, often reddish below, not glossy. Stems slender, reddish,
usually 30 mm long, ± flexuose, sparsely leaved. Leaves erect-spreading when
moist, soft, lanceolate to oblong-ovate, acute, often decurrent; lower leaves ea. 1.5
x 0.5 mm; upper leaves ea. 2.2 x 0.5 mm; margins plane, remotely serrate in the
upper half; costa ceasing far below the leaf apex, slender, ea. 50 µm thick at base,
brownish-green. Median laminal cells lax, elongate- or linear-rhomboidal, with
acute ends, 100-140 x 12-15 µm, the walls very thin, towards the leaf margins
gradually narrower; upper cells shorter; the cells at the leaf insertion shorter, 65-85
x 12-1 5 µm. Dioicous. Seta 10-18 mm long, flexuose, reddish below. Capsules
pendulous when dry, cernuous when moist, pyriform to obovoid , 1.2- 1.5 x 0.8-1 .0
mm; exothecial cells with wavy walls; apophysis ± elongate, reddish-brown.
Annulus absent. Exostome teeth brown, to 0.4 mm long; basal membrane of
endostome extending to 1/2 the length of exostome teeth, segments perforate, cilia
2 or 3, nodulose. Male plants slender, with very remote leaves. Perigonia terminal,
cupulate, large; outer leaves wide-spreading, large; inner leaves wide-ovate,
cymbiform, costate.
Distribution : Japan (Hokkaido , Honshu, Shikoku). Widely distributed in the N. Hemisphere .

18. Pohlia fauriei (Card.) Ochi (Fig. 193, B)
Rev. Bryac. Jap. : 44 (1959).
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Figure 192.

A. Pohlia /escuriana (Sull.) lhs. a. Leaves, x34. b. Cells at leaf apex, x250. c. Median
laminal cells, x250. d. Dry capsules, x15. e,f Capsule, x15. g. Male plant, x10. h. Inner
perigonial leaf, x34. (Noguchi s.n.]
B. P. subcarnea (Schimp.) lhs. i. Leaves, x34 . j . Cells at leaf apex, x180. k. Median laminal
cells, x180. /. Inner perichaetial leaf, x34. m. Capsule , x20. n. Dry capsule, x20. o. Peristome
teeth , x135. [Nakajima 3311]
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Webera fauriei Card ., Bull. Soc. Bot. Geneve ser. 2, 1: 125 (1909). - Mniobryum nipponense
Okam ., J. Coll. Sc. Imp. Univ. Tokyo 36: 13, t. 7 (1915). -M. albicans var. reflexifolium Sak., Bot. Mag.
Tokyo 52: 470 (1938).

Plants variable in size, brownish-green, often tinged with red. Stems to 30 mm
long. Leaves erect-spreading when moist, lanceolate to elongate-lanceolate,
acuminate; lower leaves ea. 1.70 x 0.45 mm; upper leaves ea. 3.5 x 0.6 mm;
margins plane or often ± recurved in the lower half, remotely crenate in the upper
half; costa slender, ceasing below the leaf apex, reddish below. Median laminal
cells lax, hyaline, elongate-hexagonal or -rectangular, with acute ends, 90-130 x
10-13 µm; marginal cells in 2-3 rows much narrower, in 4-5 rows at the base
somewhat reddish; lower cells wider. Inner perichaetial leaves narrow, to 1 mm
long. Seta flexuose (often strongly flexuose above) , 12-17 mm long, ea. 0.3 mm
thick. Capsules pendulous when dry, pendulous or cernuous when moist, shortly
urceolate or obovoid, variable in size, 0.6-1.0 x 0. 7-1 .2 mm; exothecial cells with
wavy walls; the apophysis short or indistinct. Operculum conic or rostellate-conic,
0.5--0.6 mm long. Exostome teeth brown, ea. 0.35 mm long; endostome yellowish,
basal membrane extending to 1/ 2 the length of exostome teeth. Male plants more
slender than the female plants. Perigonia terminal , large; outer leaves widely
spreading, to 2.5 mm long, wide-ovate, long-subulate, ecostate; inner leaves
cymbiform, ea. 0.7 mm long.
Exsiccati: Musci Japonici 10: 488 (1956), as P. columbica .
Distribution: Japan (Hokkaido, Honshu, Kyushu), Korea.
SPECIES NOT AVAILABLE
1. Poh/ia drummondii var. graci/is (B. S. G.) Podp ., Act. Soc. Sc. Nat. Morav. Brno 17: 91 (1945).
Ochi , J. Jap. Bot. 30: 246 (1955), as P. gracilis (Schleich.) Lindb.
2. Pohlia obtusifolia (Brid.) L. Koch, Leafl. West. Bot. 6: 20 (1950).
Ochi, J. Jap. Bot. 30: 87, f. 2 (1955), as P. cucullata (Schwaegr.) Bruch .
3. Pohlia saitoi Ochi , J. Jap . Bot. 29: 209, f . 2 (1954).
4. Pohlia schimperi (C. Muell.) Andrews in Grout, Moss FI. N. Am . 2: 195, pl. 76 (1935). Ochi , J. Jap. Bot. 30: 22, f . 3 (1955).
Ochi , A revision of the Bryaceae in Japan and the adjacent regions: 25 (1959).

P. yanoi

3. Epipterygium Lindb.
Epipterygium tozeri (Grev.) Lindb. (Fig. 194)

Oefv. Svensk. Vet. Akad . Foerh. 21: 576 (1865).
Bryum tozeri Grev., Scott. Crypt. FI. 5: 285 (1827). - Epipterygium nagasakense Broth ., Hedwigia
38: 217 (1899) - E. tozeri var. rotundifolium Ochi & Mayebara, J. Jap. Bot. 30: 89, f . 4 (1955).

Plants reddish- to pale-green. Stems to 5 mm (sterile or male plants to 10 mm)
long, reddish, remotely leaved except for the carnal head; central strand small.
Leaves slightly altered when dry, dimorphic; dorsal leaves in 1-2 rows, small ,
oblong, acute, ea. 1.0 x 0.5 mm; lateral leaves in two rows, large, elliptic, ea. 2 x 1
mm ; margins plane, remotely serrulate above; costa reddish-brown, stout, ea. 0.07
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Figure 193.

A. Poh/ia wahlenbergii (Web. & Mohr) Andrews. a. Leaves, x15. b. Cells at leaf apex, x180.
c. Median laminal cel ls, x180. d. Inner perichaetial leaf, x15. e. Capsules, x15. f Dry capsule ,
x 15. g. Perigonial leaves, x20. [Noguchi 15680]
B. P. fauriei (Card .) Ochi. h. Plants , x1. i. Leaves , x34. j . Cells at leaf apex, x180. k.
Median laminal cells, x 180. I. Capsule, x 15. m . Dry capsule, x15. 11. Male plant, x 10. o. Inner
perigonial leaf, x34. [Faurie 3206]
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mm wide at base, gradually more slender upwards, extending to 3/4 the leaf length
or longer. Median lamina! cells of lateral leaves lax, elongate- to rhomboidhexagonal, 80-120 x 20-30 µ,m, the walls very thin; marginal cells linear in 5-6 rows
throughout and often reddish but not distinctly bordered; upper and lower cells
similar to the median. Inner perichaetial leaves scarcely differentiated. Seta 7-10
mm long, ea. 0.15 mm wide, yellow. Capsules horizontal or inclined, pyriform to
elongate-pyriform, 0.8-1.0 x 0.65-0.80 mm, brown; the walls of exothecial cells
wavy, collenchymatous; the apophysis shorter than the urn, strongly contracted
when dry; stomata present. Annulus present. Operculum ea. 0.4 mm long, conicrostrate. Exostome teeth ea. 0.3 mm long, yellowish, minutely papillose; basal
membrane of endostome extending to 2/3 the length of exostome teeth, segments
not perforate, cilia short. Spores 12-15 µ,m. Perigonia terminal, 4-5-aggregated ,
ea. 1.5 mm long, short-stalked ; inner perigonial leaves broadly ovate, ea. 0.4 mm
long; paraphyses not seen.
Exsiccati: Musci Japonici 2: 65 (1948), as E. nagasakense; 10: 467 (1956) , as E. nagasakense.
Distribution: Japan (Honshu, Shikoku, Kyushu). Widely distributed in the N. Hemisphere.

4. Plagiobryum Lindb.
Plants small. Leaves ovate to ovate-oblong, acute to acuminate; margins erect,
entire; costa ending just or far below the leaf apex. Median lamina! cells lax,
hexagonal, towards the leaf margins narrower but not forming a border, towards
the leaf base more lax. Dioicous. Seta long, straight or flexuose. Capsules
horizontal to cernuous, clavate to pyriform, with a long apophysis, often oblique at
mouth, curved; stomata present. Annulus present. Operculum conic, obtuse.
Peristome double; exostome teeth 16, linear-lanceolate, papillose; basal membrane
of endostome somewhat high, segments linear to linear-lanceolate, longer than the
exostome teeth, perforate, cilia absent.
The plants of this genus are characterized primarily by the capsule, which is
large in proportion to the size of gametophyte, asymmetric, elongate due to the
long apophysis and often oblique at the mouth.
KEY TO THE SPECIES

1. Leaves slenderly acuminate; costa extending to near the base of acumen.
Apophysis of capsule much longer than the urn, the mouth not oblique.
Operculum short-conic. Exostome teeth papillose in the lower half, smooth in
the upper half. Spores 20-30 µ,m .............. ........................... ........ ... ...... 2. P. zierii
1. Leaves acute; costa ending far below the leaf apex. Apophysis of capsule
shorter than or almost as long as the urn; the mouth somewhat oblique.
Operculum dome-shaped. Exostome teeth obtuse, papillose throughout.
Spores 35-55 µ,m ..... .. .. .. .... ... ....... ......... ................ .................. ...... 1. P. japonicum
1. Plagiobryum japonicum Nog. (Fig. 195, A)
J. Jap. Bot. 27: 122, f. 50 (1952).
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Figure 194.
Epipterygium tozeri (Grev.) Lindb. a. Plant, x7. b. Leaves, x15. c. Cells at leaf apex, x180.
d. Median lamina! cells, x180. e. Capsules, x15. f Dry capsule, x15. g. Peristome teeth, x180.
h. Male plant, x7. i. Perigonia, x20. (Noguchi 48928)

448

BRYACEAE

Plants green above, brownish below, in dense tufts. Stems ea. 2 mm long,
sparsely leaved, fasciculate. Leaves ovate to oblong-ovate, acute, 0.7-2.0 x 0.4-0.9
mm, cochleariform; costa ending far below the leaf apex, ea. 80 µm thick at base.
Median laminal cells rectangular to elongate-hexagonal , 40-80 x 13-20 µm, thinwalled; upper cells wider; basal cells elongate-rectangular. Seta 4-8 mm long, ea.
0.2 mm thick. Capsules horizontal, elongate-pyriform, 3.5-4.5 x 1.0-1.3 mm ; the
apophysis shorter than or almost as long as the urn; the mouth somewhat oblique,
strongly constricted when dry. Operculum 0.25-0.30 mm long, rounded obtuse,
Exostome teeth to 0.18 mm long, obtuse, finely papillose
dome-shaped.
throughout; endostome segments much longer than the exostome teeth, linear but
irregular in outline, smooth, often fragile. Spores 35-55 µm .
Distribution : Endemic to Japan (Honshu).

This species is very rare.
2. Plagiobryum zierii (Hedw.) Lindb. (Fig. 195, B)
Oefv. K. Vet. Ak. Foerh. 19: 606 (1863).
Bryum zierii Hedw., Spee. Muse.: 182, t. 44 (1801) .

Leaves imbricate, broadly ovate, abruptly narrowed to an elongate acumen,
concave; costa ending near the base of acumen. Median laminal cells hexagonal,
thin-walled. Seta ea. 3 mm long, ea. 0.15 mm in diameter. Capsules horizontal ,
elongate-clavate, asymmetric, ea. 3.0 x 0.7 mm; the apophysis much longer than
the urn; the mouth not or scarcely oblique. Operculum ea. 0.5 mm long, conic.
Exostome teeth attenuate, ea. 0.25 mm long, finely papillose in the lower half,
smooth and colorless in the upper half; endostome segments ea. 0.38 mm long, ±
keeled , smooth, pellucid. Spores 20-30 µm, scabrous.
Distribution: Japan (Hokkaido , Honshu) . Widely distributed in the N. Hemisphere .
SPECIES NOT AVAILABLE
1. Plagiobryum demissum subsp. hultenii Ochi & Perss ., Sv. Bot. Tidskr. 57: 239, f. 1 (1963). Microphi/onotis frigida var. perpaNa Sak., J. Jap. Bot. 26: 199, f. 1 (1951).

?

5. Brachymenium Schwaegr.
Stems with central strand . Leaves ovate, oblong-ovate or oblong-lanceolate,
acute or obtuse; margins nearly entire; costa stout, excurrent. Laminal cells
elongate- to rhomboid -hexagonal , thin-walled . Capsules erect, ovoid to clavate, the
apophysis ± indistinct, tapered to the seta; stomata present. Annulus large.
Operculum conic to dome-shaped. Peristome double; exostome teeth linearlanceolate, papillose; basal membrane of endostome extending to ea. 1/2 the
length of exostome teeth, papillose, segments absent or rudimentary, cil ia absent.
This genus is often confused with Bryum. However, the erect capsules are a
striking character.
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Figure 195.

A. Plagiobryum japonicum Nag. a. Plant, x7. b. Leaves, x15. c. Cells at leaf apex, x130. d.
Median lamina! cells, x130. e. Peristome teeth, x130. [Holotype of P. japonicum Nag .]
B. P. zierii (Hedw.) Lindb. f leaves, x24. g. Cells at leaf apex, x95. h. Cells at leaf base ,
x95. i. Capsule, x8. j. Peristome teeth, x138. [Noguchi 32222]

450

BRYACEAE

KEY TO THE SPECIES
1. Plants larger, corticolous. Leaves strongly rolled when dry; margins bordered
and recurved. Capsules clavate to narrowly ovoid ......... ............ 1. 8 . nepalense
1. Plants smaller, rupestral or terrestrial. Leaves appressed and imbricated when
dry; margins plane and not bordered. Capsules almost ovoid ............ 2. 8. exile
1. Brachymenium nepalense Hook.
In Schwaegr., Spee. Muse. Suppl. 2(1) : 131 , t. 135 (1824) .
B. nordenskioeldii f. kiiense Hor. & Ochi in Ochi, J. Jap. Bot. 28: 338, f . 4 (1953).

Plants deep green, not glossy. Stems to 15 mm long, often with several
innovations, reddish, with dense radicles. Leaves strongly contorted and rolled
when dry, erect-spreading when moist, oblong-lanceolate, acute; lower leaves
small; upper leaves larger, to 3.5 x 0.7 mm, reddish at base; margins revolute,
Median laminal cells
remotely crenate above; costa long-aristate, reddish.
elongate-hexagonal, 50--65 x 16-20 µm, two or three rows of linear cells forming a
border; lower cells rectangular, 20-40 x 13-20 µm . Autoicous. Inner perichaetial
leaves ea. 1.5 mm long. Seta 20-30 mm long, ea. 0.18 mm thick, often flexuose,
reddish. Capsules suberect, 3.5-4.0 x 0.9-1 .0 mm, clavate to narrowly ovoid;
apophysis indistinct, much shorter than the urn. Operculum rounded-conic, ea. 0.4
mm long. Exostome teeth to 0.4 mm long, with large papillae above, scarcely
papillose and yellow below; endostome segments absent or rudimentary. Spores
25-30 µm. Perigonia terminal; inner leaves ovate, ea. 0.9 mm long, acuminate.
1a. var. nepalense
Distribution: Japan (Honshu , Kyushu, Ryukyu) , south eastern Asia, New Guinea.

1b. var. clavulum (Mitt.) Ochi (Fig. 196, A)
Rev. Bryac. Jap.: 50, f. 13 (1959).
B . c/avulum Mitt. , Trans. Linn . Soc. Bot. ser. 2, 3: 165 (1891) . - B. nordenskioeldii Besch ., Oefv.
K. Vet. Ak. Foerh . 57: 291 (1900) . - B. c/avu/um var. pyriforme Sak., Bot. Mag . Tokyo 50: 262 (1936).

As compared with var. nepalense, plants, leaves and laminal cells are smaller,
with narrower leaf borders.
Exsiccati: Musci Japonici 26: 1254 (1976); 28: 1357 (1977) ; 32: 1555 (1981) .
Distribution: Japan (Hokkaido, Honshu , Shikoku, Kyushu), Korea, Vladivostok, Himalaya.

2. Brachymenium exile (Dozy & Molk.) Bosch & Lac. (Fig. 196, B)
Bryol. Jav. 1: 139 (1860) .
Bryum exile Dozy & Molk. , Ann . Sc. Nat. Bot. ser. 3, 2: 300 (1844). Sak ., J. Jap. Bot. 27: 279, f. 1 (1952).

Microphilonotis gemmipara

Plants small, in dense tufts. Fertile shoots very short, but sterile shoots to 5
mm long. Propagulae in axils of leaves, numerous, bulb-shaped, ea. 0.17 mm long.
Leaves imbricate, ovate, ea. 0.7 x 0.3 mm, acute or obtuse, concave; margins
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Figure 196.

A. Brachymenium nepa/ense var. c/avulum (Mitt.) Ochi. a. Dry plant, x1. b. leaves, x15. c.
Cells at leaf apex, x180. d. Median lamina! cells, x180. e. Inner perichaetial leaf, x 15. [,g.
Capsules, x10. h. Dry capsule, x10. i. Peristome teeth , x135. j. Inner perigonial leaf, x34.
[Noguchi 33883]
B. 8 . exile (Dozy & Molk.) Bosch & Lac. k. Plants, x10. I. Leaves, x47. m. Cells at leaf apex,
x250. n. Cells at leaf base, x250. o. Inner perichaetial leaf, x47. p. Dry capsule , x 15. q.
Capsule, x13. r. Peristome teeth, x180. [Noguchi s.n.]
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entire, plane; costa long-excurrent. Median laminal cells elongate-hexagonal,
30-45 x 9-13 µ.m, thin-walled; upper cells somewhat smaller; marginal cells
somewhat narrower but not forming a distinct border; lower cells rectangular, 15-25
x 12-16 µ.m, the cells at the basal angles slightly smaller. Dioicous. Inner
perichaetial leaves lanceolate, smaller than the stem leaves; the costa ending at the
leaf apex; paraphyses not seen. Seta 8-1 O mm long, reddish-brown . Capsules
suberect or erect, ovoid to narrowly ovoid, reddish-brown, 1.2-1 .6 x 0.6-1.0 mm;
apophysis not distinct but rugose when dry. Operculum dome-shaped and
minutely apiculate.
Exostome teeth ea. 0.28 mm long, densely papillose
throughout; endostome segments absent. Spores 10-16 µ.m.
Exsiccati: Musci Japonici 9: 406 (1955); 25: 1207 (1973). Bryophyta Exsiccata 2: 53 (1979).
Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu, Ryukyu, Bonin Isis.), Korea, Taiwan , S.
E. Asia, Hawaii.

This species often forms compact tufts at the base of dry sunny stone walls and
can thus withstand desiccation.
The general appearance and habitats of this species are similar to those of
Bryum argenteum. However, the stout costa, often excurrent as an awn, and the
erect capsule distinguish Brachymenium exile from Bryum argenteum.

6. Anomobryum Schimp.
Plants elongate, filiform, yellowish-green, glossy. Stems mostly simple, with a
central strand. Leaves strongly appressed and imbricate when dry or moist, oblong
or elliptic, cymbiform, obtuse to rounded obtuse; margins erect, entire; costa stout,
extending to or near the leaf apex. Laminal cells linear to rhomboid-hexagonal ,
thin-walled; marginal cells narrower but scarcely forming border. Sporophytes
similar to those of Bryum.
KEY TO THE SPECIES

1. Plants small. Leaves ovate to oblong-ovate; costa extending to the leaf apex or
ending far below. Terrestrial ...... .............. ........... ... .. .... ............... .. .. .. 1. A. filiforme
1. Plants large. Leaves broadly ovate or suborbicular; costa extending to the leaf
apex. Aquatic ..... ..... .... .. .. ... ... ..... ..... .. .... .......... ..... .... ...... .. .......... .. .. ... 2. A. yasudae
1. Anomobryum filiforme (Griff.) Jaeg.
Ber. S. Gall. Naturw. Ges. 1873-74: 142 (1875) .
Brachymenium filiforme Griff., Calcutta J. Nat. Hist. 3: 58 (1843) .

Plants slender, yellowish- to pale-green, slightly glossy. Stems to 30 mm long,
simple of sparingly branched, reddish. Leaves appressed when dry, imbricate and
julaceous when moist, ovate or oblong-ovate, concave, acute to rounded-obtuse,
often reddish at base; margins erect, entire; costa stout, extending to the leaf apex
or ending far below, yellowish-brown. Median lamina! cells linear to rhomboid-
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Figure 197,

A. Anomobryum filiforme (Griff.) Jaeg. var. filiforme. a. Leaves, x47. b. Cells at leaf apex ,
x250. c. Cells at leaf base, x250. [Noguchi 35784]
B. A. filiforme var. concinnatum (Spruce) Loeske . d. Plant, x7. e. Leaves, x20. f Cells at
leaf apex, x250. g. Median lamina! cells, x250. h. Gemmae, x 135. [Noguch i 4716)
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hexagonal, towards the leaf margins gradually narrower; upper cells shorter, lower
cells rectangular.
KEY TO THE VARIETIES OF A. FIL/FORME

1. Leaves ovate to broadly oblong-ovate, rounded-obtuse; costa ending far below
the leaf apex. Median lamina! cells linear to linear-rhomboidal .. .. ...................... .. .
... ........ ......... ... .. ... .. ........ ................... .................... ............. .. ............. 1a. var. filiforme
1. Leaves ovate to oblong-ovate, acute; costa extending to the leaf apex. Median
lamina! cells linear to rhomboid-hexagonal .... .................. ... 1b. var. concinnatum
1a. var. filiforme (Fig. 197, A)
Propagulae absent. Leaves ovate to broadly oblong-ovate, 0.5-0.7 x 0.30-0.35
mm, rounded-obtuse; margins crenulate at apex; costa ending far below the leaf
apex. Median lamina! cells linear to linear-rhomboidal, somewhat vermicular, 45-60
x 4-5 µm, ± thick-walled; cells towards apex rhomboidal, with thick walls; lower
cells lax, rectangular to elongate-hexagonal, 20-35 x 12-15 µm, thin-walled.
Distribution: Japan (Honshu , Kyushu) . Widely distributed in the N. Hemisphere and Africa.

1b. var. concinnatum (Spruce) Loeske (Fig. 197, B)
Rev. Bryol. Lich. 5: 200 (1933) .
Bryum concinnatum Spruce, Musci Pyren. n. 121 (1847).

Plants slender, yellowish- to pale-green, somewhat glossy. Gemmae in axils of
leaves, numerous, brown, 0.15-0.18 mm long, triangular-ovate, lobed at apex.
Stems reddish-brown , to 30 mm long, simple or with several branches. Leaves
ovate to oblong-ovate, 1.3-1.5 x 0.50-0.65 mm, acute, often reddish at base; costa
extending to the leaf apex, yellowish-brown. Median laminal cells linear- to
rhomboid-hexagonal, 85-105 x 12-16 µm, linear at margins; lower cells elongaterectangular, shorter and wider, 40-60 x 8.5-12.0 µm near the extreme base,
towards the basal angles much shorter.
Exsiccati : Musci Japonici 16: 762 (1960), as Bryum ju/aceum var. concinnatum; 22: 1054 (1968);
23: 1102 (1968).
Distribution : Japan (Hokkaido, Honshu , Shikoku, Kyushu, Ryukyu). Widely distributed in the N.
Hemisphere.

2. Anomobryum yasudae Broth. (Fig. 198)
Oefv. Finsk. Vet. Soc. Foerh. 62A(9) : 16 (1921) .
Plants yellowish- to pale-green. Stems ea. 20 mm long, simple rarely with
several branches. Leaves julaceous both when dry or moist, broadly ovate or
suborbicular, broadly obtuse or obtuse, 1.2-1.5 x 0.7-0.9 mm, concave, decurrent;
margins entire but ± crenulate at apex; costa yellowish, extending to the leaf apex.
Median laminal cells linear-rhomboidal, 80-110 x 12-18 µm, thin-walled; upper cells
shorter; basal cells very lax, 75-105 x 20-30 µm. Inner perichaetial leaves
triangular-lanceolate, ea. 1.5 mm long; paraphyses numerous. Seta ea. 3.5 mm
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Figure 198.
Anomobryum yasudae Broth . a. Leaves, x17. b. Cells at leaf apex, x240. c. Median lamina!
cells, x240. d. Inner perichaetial leaf, x17. e. Capsule , x10. f Dry capsule , x10. g. Peristome
teeth , x60. [Noguchi 7062, 42984]
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long, ea. 0.25 mm thick, reddish-brown . Capsules cernuous both when dry or
moist, narrowly ovoid, ea. 3.0 x 1.0 mm; apophysis slightly shorter than the urn,
sulcate when dry. Annulus present. Operculum ea. 0.6 mm long, dome-shaped,
minutely apiculate. Exostome teeth linear-lanceolate, ea. 0.7 mm long, yellowish,
evenly minutely papillose; basal membrane of endostome extending to 3/4 the
length of exostome teeth, cilia 2-3 rarely 1, as long as the segments. Spores ea. 12
µm, minutely papillose.
Distribution: Japan (Honshu, Shikoku), Taiwan .

7. Leptobryum (B. S. G.) Wils.
Leptobryum pyriforme (Hedw.) Wils. (Fig. 199, A)
Bryol. Brit.: 219 (1855).
Webera pyriformis Hedw., Spee. Muse.: 169 (1801).

Plants yellowish-green, slightly glossy, in dense tufts. Stems to 10 mm long.
Lower leaves remote, small, ea. 0.7 mm long, linear lanceolate; carnal leaves much
larger and crowded, to 4 mm long, narrowed to a very long, semicanaliculate
subula from an elliptic or oblong base, soft; margins serrulate at apex; costa broad,
occupying 1/3 the width of leaf base, thin, pellucid. Median laminal cells almost
linear with acute ends, 60-85 x 4-5 µ.m, thin-walled; upper cells shorter; lower cells
linear to long-rectangular, with acute ends, 45-65 x 6-8 µ.m, thin-walled. Synoicous
or dioicous. Inner perichaetial leaves similar to the upper leaves but with a
narrower base; paraphyses several. Seta 10-15 mm long or more, ea. 0.08 mm
thick, reddish-brown.
Capsules pendulous to cernuous, elongate-pyriforme,
1.5-1.8 x 0.8-1.0 mm, reddish-brown, glossy; apophysis distinct, much narrower
than urn, as long as urn or longer; stomata phaneropore. Annulus present.
Operculum wide conic, obtuse or slightly apiculate, 0.30-0.35 mm long. Peristome
double; exostome teeth linear-lanceolate, ea. 0.35 mm long, yellowish, finely
papillose; basal membrane of endostome extending to 2/3 the length of exostome
teeth, with large perforations, cilia 1 or 2, appendiculate, usually as long as the
endostome segments. Spores 12-15 µ.m. Perigonia terminal, large; median leaves
of male plants to 4 mm long ; inner leaves shorter; paraphyses few.
Exsieeati: Musei Japoniei 10: 471 (1956).
Distribution: Japan (Hokkaido , Honshu , Shikoku, Kyushu) . Widely distributed throughout the
world.

This plant grows on soil near human inhabitation and on roadside in forest.
In contrast to the broad leaves of most species of the Bryaceae, the leaves of
Leptobryum are subulate or linear.
The nodding, pyriform capsules are
characteristic of this species.

Figure 199.

A. Leptobryum pyriforme (Hedw.) Wils. a. Plants, x1. b. Plant, x?. c. Leaves, x20. d. Cells at
leaf apex, x250. e. Cells at leaf base , x250. f Capsule , x15. g. Peristome teeth, x135. h. Male
plant, x?. i. Inner perigonial leaf, x20. [Noguchi 14369]
B. Bryum cel/ulare ·Hook . var. cel/u/are. j. Plant, x10. k. Leaves, x35. /. Apical part of leaf,
x13.3. "!· Median lamina! cells, x138. n . Dry capsule, x10. o. Peristome teeth, x150. p . Inner
pengonial leaf, x15. [Noguchi 18761, Musci Japonici 64]
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8. Bryum Hedw.
Stems with central strand and scabrous rhizoids, simple or sparingly branched.
Lower leaves small and remote; upper leaves larger and crowded, ovate, elliptical
or lanceolate, acute, acuminate or cuspidate; margins serrulate to almost entire
above, recurved or revolute below or throughout, often with distinct border; costa
usually stout, excurrent or ending just below the leaf apex. Median laminal cells
large, mostly rhomboid-hexagonal, thin-walled, towards the leaf margins narrower;
lower cells larger, elongate-hexagonal to rectangular. Dioicous, autoicous or
synoicous. Female inflorescence initially terminal, but often appearing laterallate
Inner perichaetial leaves small; paraphyses often
due to the innovations.
numerous. Seta long, stout. Capsules inclined, nodding or pendulous, variable in
shape, mostly with an apophysis, tapering to the seta or obtuse at base; stomata
present. Annulus large, revoluble. Operculum convex, conic or dome-shaped,
apiculate, umbonate or rounded-obtuse. Peristome double; exostome teeth linearlanceolate, slenderly attenuate, inserted below the mouth, finely papillose in the
lower half with larger papillae at apex, trabeculate at back; basal membrane of
endostome very high, segments large, usually as long as the exostome teeth,
keeled , perforate, cilia articulate or appendiculate, occasionally absent. Spores
small, mostly scabrous. Calyptra cucullate, deciduous. Perigonia terminal.
The shape and structure of leaves, capsule and peristome are helpful in the
classification of the species. Whitehouse, Crundwell and Nyholm emphasized the
importance of rhizoidal gemmae in the classification of certain group of Bryum
species for classification.
KEY TO THE SPECIES

1. Upper leaves becoming abruptly much larger than the lower leaves, forming a
comal head, upper leaf margins strongly serrate .... ......... .. .. ..... .. 23. B. billardieri
1. Upper leaves larger than the lower leaves but scarcely forming a comal head;
upper leaf margins minutely serrulate or entire .... ... .. ... ...... ...... .. ..... ..... ........... .... . 2
2. Leaf apex obtuse to rounded; costa ending at or below the leaf apex .. ... ...... 3
2. Leaves acute to acuminate; costa usually percurrent or excurrent ............ .... 5
3. Leaf margins bordered with broadly linear cells ............ ...... ... ....... 8. B. tortifolium
3. Leaf margins scarcely bordered .................. .. ...... ........... ... ..... ...... ..................... ... 4
4. Leaves appressed or erect-spreading. Branches not clavate in outline.
Median laminal cells linear-rhomboidal ........ ..... ..... ... ... .............. 19. B. handelii
Branches clavate in outline. Median laminal cells
4. Leaves julaceous.
rhomboid- or elongate-hexagonal, with acute ends .... ............... 1. B. cellulare
5. Apophysis of capsule no thinner than the urn, obtuse at base ....... ..... .. .. ........... 6
5. Apophysis of capsule thinner than the urn, tapering to the seta .. ... .. ... ... ............ 7
6. Leaves broadly ovate to suborbicular; costa ending at or below the leaf apex;
margins not recurved. Median laminal cells oblong-hexagonal ............... .. ..... .
... .. ............. .... .... ...... .. .. ... ..... ........ ... ... .... .. ... ... .. .... .. ....... ......... .... 22. B. argenteum
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6. Leaves lanceolate to ovate-lanceolate; costa long-excurrent; margins
revolute. Median lamina! cells rhomboid-hexagonal to elongate-hexagonal ...
............ ... .......... ...... .............. ... ..... ....... ... ................... ........ ... ... .. 21 . B. coronatum
7. Leaves scarcely or slightly bordered ........................................................... .......... 8
7. Leaves distinctly bordered .. ..................... ........... .......... ............................... ........ 16
8. Leaf base long-decurrent .................. .. ..... .. .................................... 9. B. weigelii
8. Leaf base scarcely decurrent .... ............................................................... ......... 9
9. Leaf margins scarcely recurved ...... ...... .......... ................. ..... .. ................... ....... ... 10
9. Leaf margins recurved ................... .. ....... ................ ........... .. ...... ... ....................... 12
10. Leaves elliptic to oblong, broadly acute or ± obtuse .......... 12. B. mayebarae
10. Leaves oblong- or ovate-lanceolate, acuminate ........................................... 11
11. Leaves ovate-lanceolate, widest below the middle.
Median lamina! cells
hexagonal, 35-45 x 13-18 µm ............ .............................. ........ 15. B. leptocaulon
11. Leaves oblong-lanceolate, widest at middle. Median laminal cells oblonghexagonal or elongate rectangular, 65-85 x 12-16 µm ............ ... ... 20. B. bicolor
12. Synoicous .. ... .................. ...... ................ .............. .. .. .......... 17. B. lonchocaulon
12. Dioicous or autoicous ... ....... ............................................ ...... ..... .. ...... .......... . 13
13. Autoicous .. .. ........ .......... ..... ........................ .. ............................... 16. B. pallescens
13. Dioicous .... ...... ....... .. ...... .. .... .. .................. .... ........ .... .... .... ..... ............. ... ........ ....... 14
14. Costa long-aristate. Capsules pyriform ... .................. ....... 10. B. caespiticium
14. Costa excurrent. Capsules elongate ... ... .. ............................ ............... .... .. ... 15
15. Leaves lanceolate to oblong-lanceolate, narrowly acute to acuminate. Capsules
clavate. Operculum with an apiculus .. .. ................. ..... .. ........... 18. B. paradoxum
15. Leaves elliptic to oblong, broadly acute. Capsules oblong. Operculum domeshaped, apiculus almost absent .............. .... .... .............. ............ 24. B . recurvulum
16. Cilia of endostome absent or rudimentary, not appendiculate ......... ........ ... 17
16. Cilia of endostome long, appendiculate ................... ........ .............. .............. 20
17. Leaf border rather indistinct, of 1-2 rows of linear cells ................. 4. B . arcticum
17. Leaf border distinct, of 3-4 rows of narrowly linear cells ..... ........... ........ .... ....... 18
18. Median lamina! cells hexagonal, thin-walled . Cilia of endostome present ..... .
..... ...... .. ........ .. ... .. .................. ....... ..................................... ... ............. 3. B. mayrii
18. Median laminal cells oblong-hexagonal, rather thick-walled.
Cilia of
endostome absent ... .. ............. ....... ... .. ... ............... .. .. ....... ..... ........ ............ ... .. 19
19. Exostome teeth with many oblique or vertical lines connecting the transverse
articulations on the inner surface; basal membrane of endostome adhering to
the exostome .. .......... ..... .... ... ..................... .. ... .. ... .................... ... .... 5. B. a/govicum
19. Exostome teeth without reticulate-like pattern; basal membrane of endostome
free form the exostome .......................... ............... ............ ........ .... . 2. B. inclinatum
20. Costa usually shortly excurrent at the leaf apex. Cells of leaf border rather
thick-walled .................................................... ............ .. ...... ... ... .... ........ ........ .. 21
20. Costa usually ending at the leaf apex. Cells of leaf border rather thin-walled
··············· ··········· ·········· ·········· ··· ······· ·············· ··· ········· ··· ··············· ··· ·········· ···· ·· ·· 23
21. Leaves oblong-ovate to ovate; margins not revolute, entire at apex ... .............. .. .. .
..... ................. ......... ..... ... ... ...... .... ... ...... ..... ....... ....... .. .... ... .. ....... ..... . 7. B. turbinatum
21 . Leaves oblong to oblong-lanceolate; margins serrulate above, revolute ..... .... 22
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22. Leaves oblong, acute. Median lamina! cells 40- 50 x 13-20 µm ................ .... ..
..... ... ...... ... .... .. ....... ..... .. ... ... ... .... ... ... .. ........ ..... ..... ..... .. .. 14. B. pseudotriquetrum
22. Leaves oblong-lanceolate, acuminate. Median lamina! cells 60-85 x 6-9 µm
25. B. courtoisii
23. Leaf margins strongly revolute ..................... .. .... .. .... ............ .. ... .. 13. B. atrovirens
23. Leaf margins scarcely or slightly revolute below ... .. .... .................. .. .. ............... . 24
24. Leaves not twisted when dry. Capsules pendulous, clavate ..... 6. B. pa/lens
24. Leaves appressed and somewhat twisted when dry. Capsules horizontal to
pendent, narrowly oblong .. .. .. ... .. .. .. ... .. .. .. .. .. .. .. ... ... ... ... .. .. .. .. .. .. 11 . B. capi/lare
1. Bryum cellulare Hook.
In Schwaegr., Spee. Muse. Suppl. 3(1) : t. 214a (1827) .
B. formosanum Broth. , Oefv. Finsk. Vet. Soc. Foerh . 62A(9} : 17 (1921) . J. Jap . Bot. 29: 212, f. 5 (1954).

8. epipterygioides Ochi,

Plants reddish- to yellow-green. Stems short, branches clavate in outline.
Lower leaves small and remote; upper leaves much larger and compact, ovate to
oblong-ovate, 0.7-1 .0 x 0.30--0.35 mm, cymbiform, obtuse; margins incurved,
entire; costa slender, reddish, extending to the leaf apex or ending below the leaf
apex. Median lamina! cells lax, rhomboid- or elongate-hexagonal with acute ends,
85-110 x 20-25 µm, the walls thin, forming an indistinct border of 1 or 2 rows of
linear-rhomboidal, thin-walled cells; lower cells rectangular. Dioicous. Seta 0.7-1.5
mm long, often flexuose below, reddish-brown. Capsules inclined to horizontal ,
sulcate when dry, pyriform, variable in size, 1.3-2.5 x 0.5-1.2 mm, reddish brown;
the apophysis much shorter than the urn, tapering to seta. Annulus of 2 rows of
cells. Operculum convex, mucronate. Exostome teeth lanceolate, ea. 0.45 mm
long, ea. 0.08 mm broad at base, transversely striolate and orange in the lower half,
indistinctly papillose, pellucid above; basal membrane of endostome low, segments
linear, somewhat shorter than the exostome teeth, narrowly split, cilia absent.
Spores 18--22 µm . Male plants similar to the female; inner perigonial leaves
suborbicular, ea. 1.2 mm long, cymbiform, rounded -obtuse at apex; paraphyses
numerous, reddish.
1a. var. cellulare (Fig. 199, 8)
Exsiccati : Musci Japonici 2: 64 (1948}, asB . japonense ; 5: 206 (1951 ), asB.japonen se.
Distribution: Japan (Hokkaido , Honshu , Shikoku , Kyushu, Ryukyu), Korea, Tai wan , southern
regions of S. E. Asia, Europe , Africa.

1b. var. argyrobryoides (Broth. & Par.) Ochi
Rev. Bry. Jap.: 63 (1959) .
B. argyrobryoides Broth. & Par. in Broth., Oefv. Finsk. Vet. Soc. Foerh . 62A(9}: 18 (1921}.

As compared with var. cellulare, stems are slender and loosely foliated with
smaller leaves.
Distribution : Endem ic to Japan (Honshu , Kyushu , Ryukyu).
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Figure 200.

A. Bryum inclinatum (Brid.) Bland . a. Leaves, x20. b. Cells at leaf apex, x180. c. Median
laminal cel ls, x180. d. Capsules, x10. e. Dry capsule , x 10. f Peristome teeth , x135. g. Male
branch , x1 0. h. Perigonial leaf, x34. (Musci Japonici 668]
B. B. mayrii Broth . i. Plant, x10. j. Leaves, x20. k. Cells at leaf apex, x180. /. Median
laminal cells, x 180. 111 . Inner perichaetial leaf, x20. n. Peristome teeth , x 135. (lsotype of B.
komagataken se Card.]
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This species grows on damp rocks near streams or submerged in water.
2. Bryum inclinatum (Brid.) Bland. (Fig. 200, A)

Uebers. Mecklenb. Moos.: 6 (1809) .
Poh/ia inclinata Sw. ex Brid ., Muse. Ree. 2(3) : 144 (1803) .

Plants yellowish-green, scarcely glossy. Stems ea. 5 mm long. Leaves
appressed when dry, lanceolate, acute, to 2.5 x 0.6 mm, concave; margins slightly
recurved , almost entire for the whole length; costa long-aristate. Median laminal
cells oblong-hexagonal, with acute ends, 40-50 x 12-15 µm , ± thick-walled ; border
of 3--4 rows of long, linear, yellowish, thick-walled cells; lower and alar cells
rectangular to hexagonal, 20--40 x 18-25 µm . Autoicous or synoicous. Seta 18--40
mm long, ea. 0.17 mm thick, reddish-brown. Capsules pendulous when moist,
horizontal to cernuous when dry, elongate-pyriform to clavate, 2.5-3.0 x 1.0- 1.2
mm, reddish-brown ; the apophysis shorter than the urn, tapering to the seta.
Operculum low-conic, mucronate, 0.3--0.4 mm long. Exostome teeth to 0.45 mm
long, light orange in the lower half; basal membrane of endostome extending to 1/2
the length of exostome teeth, segments shorter than the exostome teeth, cilia
almost absent. Spores 18-22 µm .
Exsiccati : Musci Japonici 14: 668 (1959); 16: 761 (1960) .
Distribution: Japan (Hokkaido, Honshu). Widely distributed in the N. Hemisphere .

3. Bryum mayrii Broth. (Fig. 200, B)

Hedwigia 38: 218 (1899) .
Bryum komagatakense Card ., Bull. Soc. Geneve ser. 2, 1: 126 (1909) .

Stems short, with few branches. Stem leaves appressed when dry, ovate- to
oblong-lanceolate, to 2.3 x 0.6 mm, acuminate, reddish at base; margins entire,
recurved below; costa long aristate, reddish-brown. Branch leaves ovate to oblong,
to 1.70 x 0.58 mm ; costa shortly aristate. Median lamina! cells hexagonal, 30--40 x
12-16 µm , thin-walled, towards the leaf margins narrower and longer, the border
yellowish, of ea. 3 rows of linear, slightly thick-walled cells; upper cells similar to the
median but somewhat longer and with thicker walls; lower cells rectangular, more
lax, 40- 50 x 16--22 µm . Synoicous. Seta 12-17 mm long, geniculate, deep-brown.
Capsules pendulous to cernuous when moist, elongate-pyriform, ea. 2.3 x 1.0 mm;
the apophysis shorter than the urn, tapering to the seta, deep brown. Operculum
convex, mucronate, ea. 0.35 mm long. Exostome teeth, ea. 0.45 mm long, orange
in the lower half, pellucid above; basal membrane of endostome extending to 1/ 2
the length of exostome teeth, segments with large perforations, cilia ea. 2, long.
Spores 16--21 µm.
Distribution : Endemic to Japan (Hokkaido , Honshu) .

This species is very rare; I have examined only the type specimens of Bryum
mayrii and B . komagatakensis .
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Figure 201.
Bryum arcticum (R. Brown) B. S. G. a. Plants, x12. b. Leaves, x25. c. Cells at leaf apex,
x215. d. Median lamina! cells, x2 15. e. Capsules, x12. [lsotype of 8. parvifolium Card.]
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4. Bryum arcticum (R. Brown) B. S. G. (Fig. 201)
Bryol. Eur. 4: 154, f. 335 (1846) .
Pohlia arctica R. Brown, Suppl. App. Capt. Parry's Voyage: 296 (1823). Card ., Bull. Soc. Bot. Geneve ser. 2, 1: 126 (1909).

Bryum parvifolium

Stems ea. 5 mm long, with few branches. Stem leaves ovate- to oblonglanceolate, to 1.7 x 0.5 mm, acute, reddish at base; margins recurved almost for the
entire length; costa long-excurrent, reddish below. Branch leaves imbricate, ovate,
cymbiform. Median laminal cells hexagonal, with acute ends, 30-40 x 15-20 µm,
thin-walled, towards the leaf margins much narrower, forming an indistinct border
of 1-2 rows of linear cells; lower cells rectangular, 40-65 x 13-16 µm. Synoicous.
Seta 7-10 mm long, ea. 0.17 mm thick, reddish-brown. Capsules pendulous,
clavate to elongate-pyriform, with small stomata, 1.5-2.2 x 1.0-1.2 mm, reddishbrown; the apophysis slightly shorter than the urn, tapering to seta. Operculum
small. Exostome teeth ea. 0.35 mm long, yellowish-brown; basal membrane of
endostome extending to 1/2 the length of the exostome teeth, segments narrow,
cilia short. Spores 20-25 µm.
Distribution: Japan (Hokkaido , Honshu). Widely distributed in the N. Hemisphere.

In Japan this species is very rare; I have examined only the isotype of Bryum
parvifolium Card.
The occurrence of B. arcticum in Japan was reported in Sakurai's Muscologia
Japonica without definite locality, except for the designation of Hokkaido. I have
not examined any authentic collection of B. arcticum from Japan. The above
description and illustration are based on the isotype (KYO) of B. parvifolium.
5. Bryum algovicum Sendtn. (Fig. 202)
In C. Muell., Syn. 2: 569 (1851).
Bryum pendulum (Hornsch.) Schimp. , Caroll.: 70. (1856). horn. illeg.

Plants compact, yellowish-green above, brown below. Stems ea. 10 mm long.
Leaves ± contorted but not spirally twisted when dry, oblong-ovate, acute, to 3.0 x
0.9 mm; margins entire or crenulate above, slightly recurved (except for the apex
and base); costa long-excurrent, with small teeth on the arista, reddish-brown
below. Median laminal cells oblong-hexagonal or oblong, 50-75 x 12-16 µm , thinwalled, towards the leaf margins ± narrower; border wide but indistinct, composed
of 3-4 rows of linear, thick-walled cells; upper cells with ± thicker walls, lower cells
elongate-rectangular, thin-walled , reddish.
Inner perichaetial leaves deltoidlanceolate; costa long-excurrent, arista ea. 1 mm long. Seta 20-30 m long,
flexuose, reddish -brown. Capsules cernuous to pendulous when dry, pendulous
when moist, elongate-pyriform, 2.2- 3.0 x 1.2-1.4 mm, deep-brown. Exostome teeth
to 0.5 mm long, yellowish-brown; cilia of endostome absent. Spores 20-25 µm, ±
scabrous.
Distribution : Japan (Hokkaido, Honshu, Kyushu), Asia, Africa, Europe, N. America, New Zealand.
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Figure 202.
Bryum algovicum Sendtn . a. Leaves, x20. b. Upper leaf, x20. c. Cells at leaf apex, x180. d.
Median laminal cells, x250. c. Perichaetial leaves, x20. f,g. Capsules, x7. h. Dry capsu le, x7. i.
Peristome teeth , x180. [Noguchi s.n.]
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B. algovicum seems to be very rare in Japan. I have examined only one
collection, from lsl. Rishiri in northern Japan, on which the above description and
illustrations were based.
6. Bryum pa/lens Sw. (Fig. 203, A)

Monthl. Rev. London 34: 538 (1801).
Stems to 5 mm long. Stem leaves ovate to oblong-ovate, shortly acuminate,
1.5-1 .8 x 0.55-0. 70 mm; margins slightly recurved, entire, bordered with 1 or 2 rows
of narrowly linear, colorless, thin-walled cells; costa ± slender, extending to or near
the leaf apex. Branch leaves oblong-ovate, to 1.2-0.8 mm. Median laminal cells
lax, hexagonal, 50-65 x 16-20 µm, towards the leaf margins somewhat narrower;
lower cells rectangular or hexagonal, somewhat smaller than the median. Dioicous.
Seta 20-25 mm long, ea. 0.2 mm thick, reddish-brown, flexuose above. Capsules
inclined when dry, pendulous when moist, clavate, 4.0-4.5 x 1.0-1.3 mm, yellowishbrown; the apophysis as long as the urn, tapering to seta, shrunken when dry.
Operculum dome-shaped, slightly apiculate, 0.5-0 .6 mm long. Exostome teeth ea.
0.6 mm long, yellowish in the lower half, pellucid above; basal membrane of
endostome extending to 1/2 the length of exostome teeth, segments with large
perforations, cilia 2, as long as the segments, appendiculate. Spores 12-15 µm .
Exsieeati: Musei Japoniei 13: 609 (1958).
Distribution: Japan (Hokkaido, Honshu , Kyushu). Widely distributed in the eireumboreal regions.

This species is rare in Japan, growing on moist soil.
7. Bryum turbinatum (Hedw.) Turn. (Fig. 203, B)

Muse. Hib.: 127 (1804) .
Mnium turbinatum Hedw., Spee. Muse.: 191 (1801).

Plants yellowish-green, scarcely glossy, brown below. Stems to 30 mm long or
longer. Leaves appressed when dry, oblong lanceolate to ovate, to 3.0 x 1.1 mm,
acuminate or narrowly acute, not decurrent, concave; margins erect, bordered
except the base; costa percurrent. Median laminal cells hexagonal, with acute
ends, 65-80 x 20-30 µm, thin-walled, towards the leaf margins becoming oblonghexagonal, border of ea. 3 rows of linear, thick-walled cells; lower cells rectangular
or hexagonal, 65-85 x 28-35 µm, bulging, thin-walled. Dioicous. Seta 40-50 mm
long, ea. 0.2 mm thick, reddish-brown to dark-brown, flexuose.
Capsules
cernuous, clavate to elongate-pyriform, 3.0-4.5 x 1.2-1 .7 mm, dark-brown, tapering
to the seta. Operculum dome-shaped and apiculate, ea. 0.6 mm long. Exostome
teeth ea. 0.6 mm long. Inner perigonial leaves similar to the stem-leaves, ea. 1.2
mm long.
Exsieeati: Musei Japoniei 14: 670 (1959); 17: 805 (1962).
Distribution: Japan (Honshu). Widely distributed in the N. Hemisphere.

This species is rare in Japan, growing on damp rocks or soil.
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Figure 203.

A. Bryum pa/lens Sw. a. Leaves, x20. b. Cells at leaf apex, x180. c. Median lamina! cells,
x180. d. Capsule, x7. e. Dry capsule, x7. [Musci Japonici 609)
B. B. turbinatum (Hedw.) Turn. f Leaves, x15. g. Cells at leaf apex , x180. h. Median
lamina! cells, x180. i. Cells at leaf base, x180. j,k. Capsules, x7. [Musci Japonici 805)
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8. Bryum tortifolium Brid. (Fig. 204, A)
Bryol. Univ. 1: 844 (1827}.
Bryum
Mnium cyclophyllum Schwaegr., Spee. Muse. Suppl. 2(2): 160, t. 194 (1827). cyclophyllum (Schwaegr.) B. S. G. , Bryol. Eur. 4: 133, t. 370 (1839). - B. aomoriense Besch. & Card.,
Bull . Soc. Bot. Geneve ser. 2, 1: 126 (1909) . -B. subcyc/ophyllum Card., Bull. Soc. Bot. Geneve ser. 2,
1: 127 (1909) . - B. gonoi Broth. ex Card., Bull. Soc. Bot. Geneve ser. 2, 1: 127 (1909) . - B.
mol/issimum Broth . & Yas. in Broth ., Oefv. Finsk . Vet. Soc. Foerh . 62A(9): 19 (1921). - B. takakii Sak.
ex Tak ., J. Jap. Bot. 19: 405, f. 7 (1943) .

Plants blackish-green, not glossy. Stems ea. 10 mm long, sparsely leaved.
Leaves contorted when dry, elliptic, obovate or suborbicular, to 1.8 x 1.0 mm,
rounded-obtuse to obtuse, concave; margins bordered throughout, entire, plane;
costa slender, extending to the leaf apex. Median laminal cells hexagonal, 45-60 x
13- 16 µm, thin-walled; the border of 2-3 rows of linear thick-walled cells; lower cells
much larger, 65--85 x 20-26 µm, elongate-rectangular.
Exsiccati : Musci Japonici 20: 964 (1964) .
Distribution : Japan (Hokkaido, Honshu, Shikoku , Kyushu , Ryukyu) . Widely distributed in the N.
Hemisphere .

This species grows on damp soil.
9. Bryum weigelii Spreng. (Fig. 204, B)
Mant. Prim. FI. Halens. Add .: 55 (1807} .
Plants in dense tufts, greenish-brown. Stems usually 20 mm long, sometime
longer, ± sparsely leaved. Leaves ovate, long-decurrent, concave, to 2.5 x 1.2 mm;
margins erect, entire; the border indistinct, formed of 2- 3 rows of elongatehexagonal or rectangular, thin-walled, colorless cells; costa extending to near the
leaf apex, flexuose. Median laminal cells hexagonal , with acute ends, 55-65 x
20- 30 µm , thin-walled; lower cells hexagonal or rectangular, 40-60 x 20-30 µm,
thin-walled. Dioicous. Seta 30-40 mm long, ea. 0.2 mm thick, flexuose, reddishbrown. Capsules cernuous to pendulous, pyriform, to 3.5 x 1.7 mm, deep or
reddish-brown, scarcely glossy; the apophysis narrower and shorter than the urn,
tapering to the seta. Exostome teeth to 0.7 m long, bordered, orange below,
yellowish above; basal membrane of endostome extending to 2/3 the length of
exostome teeth. Spores 12-16 µm , scabrous. Male plants slender. Inner
perigonial leaves cymbiform, obtuse, ea. 0.7 mm long; paraphyses several.
Distribution: Japan (Hokkaido , Honshu). Widely distributed in the N. Hemisphere.

This species is rare in Japan.
10. Bryum caespiticium Hedw. (Fig. 205}
Spee. Muse. : 180 (1801}.
B. arenico/a Card., Bull. Soc. Bot. Geneve ser. 2, 1: 126 (1906) . Soc. Bot. Geneve ser. 2, 1: 127 (1909).

B. symblepharum Card. , Bull.

Plants yellowish and slightly glossy above, brown below. Stems to 10 mm
long. Leaves appressed, scarcely twisted when dry, oblong-ovate to oblong, ±
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Figure 204.

A. Bryum tortifo/ium Brid. a. Plant, x7. b. Leaves, x20. c. Cells at leaf apex, x250. d.
Median laminal cells, x250. e. Gemma , x135. [a,e, Noguchi s.n. ; b- d, Musci Japonici 964]
B. B. weigelii Spreng. f Leaves, x15. g. Cells at leaf apex, x180. h. Median laminal cells,
x180. i. Capsules, x7. [Takaki 7075]
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wider below the middle; lower leaves to 1.20 x 0.25 mm; upper leaves to 1.50 x 0.35
mm, concave; margins somewhat recurved at middle, entire; costa reddish at base,
long-aristate. Median lamina! cells elongate-hexagonal, 40-60 x 12-14 J..Lm, thinwalled, towards the leaf margins slightly narrower but the leaves scarcely bordered;
upper cells similar to the median; lower cells hexagonal, shorter than the median,
12-25 x 12-15 J..Lm. Dioicous. Seta dark, reddish-brown, 2.0-2.5 mm long, ea. 0.17
mm thick. Capsules cernuous when dry, pendulous when moist, oblong to
pyriform, macrostomous, 2.5--3.0 x 0.9-1 .2 mm, dark reddish-brown; the apophysis
thick, much shorter than the urn, occasionally indistinct, tapering to the seta.
Operculum convex, slightly apiculate, ea. 0.6 mm long. Exostome teeth ea. 0 .5 mm
long, orange; basal membrane of endostome extending to 1/2 the length of
exostome teeth, segments perforate, cilia 2, long-appendiculate. Spores 10-15
J..Lm . Inner perigonial leaves broadly ovate, cymbiform, ea. 0.5 mm long;
paraphyses few.
Exsiccati: Musci Japonici 11: 506 (1956) .
Distribution : Japan (Hokkaido , Honshu, Shikoku , Kyushu).
world .

Widely distributed throughout the

This species grows on soil and rocks.
11 . Bryum capillare Hedw. (Fig. 206)
Spee. Muse.: 182 (1801).
B. rubro-limbatum Broth., Philipp. J. Sc. 5c: 147 (1910). - B. capillare var. rubro-limbatum
(Broth .) Bartr., Philipp. J. Sc. 68: 142 (1939) - B. capillare var. nagasakense (Broth.) Ochi, J. Jap . Bot.
31: 364 (1956).

Plants dark-, or blackish-green, scarcely glossy. Stems to 1O mm long. Leaves
shrunken, spirally twisted when dry, erect-spreading when moist; lower leaves
ovate to oblong, acute; costa shortly excurrent; upper leaves oblong, elliptic or
obovate, widest above middle, 1.3-2.0 x 0.7-1 .0 mm, shortly acuminate, not
decurrent; margins plane or narrowly revolute below, minutely crenulate above or
almost entire; costa short or long excurrent in an arista, reddish. Median laminal
cells oblong-hexagonal or rhomboidal, with acute ends, 45-65 x 15-22 J..Lm, the
walls thin; 1-2 rows of sublinear, marginal cells forming a narrow, indistinct, slightly
yellowish border throughout; upper cells much shorter; lower cells larger, elongatehexagonal to rectangular. Dioicous, occasionally synoicous. Seta variable in
length, to 25 mm long, 0.25 mm thick, flexuose, reddish-brown. Capsules cernuous
to horizontal both when dry or moist, narrowly oblong or almost cylindric, 3-5 x
1.0-1.5 mm, reddish-brown; the apophysis large, shorter than the urn, slightly
shrunken when dry. Operculum rounded-umbonate. Exostome teeth to 0.8 mm
long, orange ( + brownish) except the colorless tip; basal membrane of endostome
extending to 2/3 the length of the exostome teeth, segments with large
perforations, cilia 2 to 4, as long as the segments, distinctly appendiculate. Spores
10-15 J..Lm, ± scabrous. Calyptra 2.3-2.6 mm long. Inner perigonial leaves similar
to stem leaves but the awn longer, 1.0-1 .5 mm long.
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Figure 205.
Bryum caespiticium Hedw. a. Plant, x1 . b. Plant, x9. c. Leaves, x40. d. Cells at leaf apex,
x2 15. e. Median laminal cells, x215. f Capsule , x9. g. Perigonial leaves, x40. [Musci Japonici
506,j
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Exsiccati: Musci Japonici 11: 505 (1956), as B. capillare var. nagasakense; 16: 760 (1960) , as B.
capillare var. rubro-limbatum; 18: 857 (1962), as B. capillare var. rubro-limbatum; 24: 1157 (1971) , as B.
capillare var. rubro-limbatum.
Distribution: Japan
throughout the world.

(Hokkaido, Honshu, Shikoku, Kyushu,

Ryukyu).

Widely distributed

This species is common in the lowland of Japan and extends upwards to near
the subalpine regions. In the lowlands it grows on concrete walls around human
habitations, and on soil or rocks in sunny, exposed stations. It is not rare.
12. Bryum mayebarae Nog. (Fig. 207, B)
J. Jap. Bot. 26: 273, f. 47 (1951) .
Plants deep-green, in dense tufts, scarcely glossy. Stems 2-3 mm long.
Leaves appressed when dry, elliptic to oblong, broadly acute or somewhat obtuse,
usually 1.0-1.5 x 0.5-0.7 mm, concave; margins plane to recurved , entire, the
border indistinct; costa shortly excurrent.
Median
laminal cells elongatehexagonal, with acute ends, 30-45 x 10- 12 J..Lm, thin-walled; lower cells rectangular
or subquadrate, 20- 30 x 15 J..Lm , thin-walled. Seta 9-15 mm long, 0.12-0.16 mm
thick, slightly flexuose, reddish-brown . Capsules pendulous to cernuous both when
dry or moist, oblong, scarcely shrunken, 2-3 x 0.8-1.4 mm, reddish-brown, glossy,
becoming blackish with age, slightly constricted below the mouth; the apophysis
much shorter than the urn, ± indistinct, tapering to the seta. Operculum domeshaped , rounded-obtuse or faintly apiculate, 0.35-0.40 mm long, reddish-brown,
glossy. Exostome teeth ea. 0.5 mm long, reddish-brown below, pellucid above;
basal membrane of endostome extending to 2/3 the length of exostome teeth,
segments with large perforations, cilia 2-3, shorter than the segments, nodulose.
Spores 10-12 J..Lm, finely papillose.
Exsiccati: Musci Japonici 4: 166 (1950); 25: 1211 (1973) , as B. radicu/osum Brid.
Distribution: Endemic to Japan (Honshu , Kyushu, Ryukyu).

The plants is often found on concrete walls around human habitations.
13. Bryum atrovirens Viii. ex Brid. (Fig. 207, A)
Muse. Ree. 2(3): 48 (1803).
B. erythrocarpum Schwaegr., Spee. Muse. Suppl. 1: 100, t. 70 (1816), nom . illeg. incl. spec. prior.

Stems to 10 mm long. Lower leaves oblong; upper leaves ovate to ovatelanceolate, 1.3-2.0 x 0.4-0.6 mm, acuminate, slightly concave; margins crenulate
above, revolute in the lower half; costa reddish-brown, extending to the leaf apex or
shortly excurrent. Median laminal cells oblong-hexagonal, 42-60 x 13-17 J.,Lm;
lower cells slightly larger than the median; the border of 2 or occasionally 3 rows of
linear cells. Dioicous. Seta rigid, 2.5-4.0 mm long, 0.15-0.18 mm thick, flexuose,
reddish-brown. Capsules cernuous to horizontal when dry, cernuous when moist,
2.5-4.0 x 0.8-1.1 mm, clavate to cylindric, reddish-brown, glossy; the apophysis as
long as the urn or slightly shorter, tapering at base. Operculum dome-shaped,
slightly apiculate, 0.50-0.75 mm long, reddish-brown. Exostome teeth to 0.85 mm
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Figure 206.
Bryum capillare Hedw. a. Dry plant , x1. b. Dry plant (from lowland), x7. c. Lower leaf, x 15.
d. Upper leaves, x15. e. Cells at leaf apex, x180. f Median laminal cells, x250. g. Plant (from
montane region) , x7. h. Leaves from plant g , x20. i. Cells at leaf apex from plant g. x180. j .
Inner perichaetial leaf, x20. k,l. Capsules, x7. m . Peristome teeth , x135. n. Inner perigonial leaf,

x20. o. Gemmae, x63. [Noguchi 38195, 75822]
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long, orange but the apex colorless, finely papillose throughout; basal membrane of
endostome extending to 2/3 the length of exostome teeth, segment with large
perforations, cilia 2, occasionally 3, as long as the segments, distinctly
appendiculate. Spores S-10 µm. Inner perigonial leaves broadly ovate, acuminate,
ea. 1.2 mm long; paraphyses few.
Exsiccati: Musci Japonici 10: 456 (1956), as B. erythrocarpum; 12: 566 (1957), as B.
erythrocarpum .
Distribution : Japan (Hokkaido, Honshu, Shikoku , Kyushu) .
Hemisphere.

Widely distributed in the N.

14. Bryum pseudotriquetrum (Hedw.) Gaertn., Meyer & Schreb.
Oek. Techn. FI. Wetterau 3: 102 (1802).
Mnium pseudotriquetrum Hedw., Spee. Muse.: 190 (1801). - Bryum pseudotriquetrum var.
obtusomucronatum Card. , Bull. Soc. Bot. Geneve, ser. 2, 1: 127 (1909). - B. ventricosum var. vestitum
Broth ., Oefv. Finsk. Vet. Soc. Foerh. 62A(9): 19 (1921) .

Plants robust, yellowish- or deep-green above, blackish below. Stems usually
ea. 30 mm, sometimes longer, reddish, densely or sparsely leaved. Leaves
somewhat contorted when dry; lower leaves oblong, ea. 2.5 x 1.0 mm, acute; upper
leaves oblong-lanceolate, ovate or elliptic, to 3.5 x 1.1 mm long, acute, reddish at
the insertion; margins serrulate above, revolute almost throughout (especially in the
lower half) , occasionally plane, the border of 2-3 rows above and 4--5 rows below of
linear cells; costa shortly excurrent or nearly so, red at base. Median laminal cells
rhomboid-hexagonal, 40-50 x 13-20 µm, thin-walled; lower cells rectangular or
elongate-hexagonal, 65-75 x 13-20 µm, with thicker walls. Dioicous. Seta 30-50
mm long, ea. 0.18 mm thick, flexuose, reddish-brown. Capsules horizontal to
cernuous, rarely pendulous, clavate, 4-5 x 1.5-1. 7 mm, reddish-brown; the
apophysis large but shorter than the urn, tapering to the seta. Operculum ea. 0.5
mm long, dome-shaped, apiculate. Exostome teeth ea. 0.7 mm long, bordered,
orange below; basal membrane of endostome extending to 1/2 the length of
exostome teeth, segments with large perforations, cilia 2, as long as the segments,
distinctly appendiculate. Spores 9-13 µm.
KEY TO THE VARIETIES OF 8. PSEUDOTRIQUETRUM

1. Leaves oblong to ovate-lanceolate; margins usually revolute .. ............... ........... . 2
1. Leaves ovate-elliptic to elliptic; margins plane throughout .. .. ...... 14c. var. elatum
2. Costa shortly excurrent ......... ........... ... ..... ... ..... ... ... 14a. var. pseudotriquetrum
2. Costa long-excurrent .. .. ..... ... ..... .... .. .... ... .......... .. .. ... .. ... .... .... 14b. var. gracilens
14a. var. pseudotriquetrum (Fig. 208, A)
Plants large. Stems usually with dense, brown rhizoids. Leaves oblong to
ovate-lanceolate; margins plane at apex only; costa stout, shortly excurrent.
Exsiccati: Musci Japonici 5: 207 (1951), as B. ventricosum; 33: 1607 (1982).
Distribution: Japan
throughout the world.

(Hokkaido, Honshu, Shikoku, Kyushu,

Ryukyu) .

Widely distributed
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Figure 207.

A. Bryum atrovirens Viii. ex Brid. a. Plant, x1. b. Leaves, x34. c. Cells at leaf apex, x250. d.
Median lamina! cells, x250. e. Inner perichaetial leaf, x34. f Capsules, x7. g. Peristome teeth ,
x135. h. Male plant, x7. i. Inner perigonial leaf, x20. [Musci Japonici 456]
B. B. mayebarae Nog . j. Plant, x7. k. Leaves, x23. /. Cells at leaf apex, x 130. m. Median
laminal cells, x245. 11. Capsule , x1 0. o. Peristome teeth, x130. [Holotype of B. mayebarae
Nog.]
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14b. var. gracilens (Card .) Ochi (Fig. 208, C)
Rev. Bry. Jap.: 81, f. 25 (1959).
B. gracilens Card. , Bull. Soc. Bot. Geneve, ser. 2, 1: 128 (1909) .

Plants slender. Leaves narrowly oblong, to 2.2 x 0.7 mm; margins revolute;
costa long-excurrent.
Exsiccati: Musci Japonici 16: 763 (1960).
Distribution: Japan (Hokkaido, Honshu, Shikoku), Taiwan, Tibet, Himalaya.

14c. var. elatum Nag. (Fig . 208, B)
J. Jap. Bot. 28: so; f. 58 (1953).
Stems elongate, with sparse rhizoids, often stoloniform above, sparsely leaved.
Leaves ovate-elliptic to elliptic; margins plane throughout and widely bordered;
costa extending to the leaf apex or slightly excurrent.
Distribution: Endemic to Japan (Shikoku).

15. Bryum leptocaulon Card. (Fig. 208, D)
Beih. Bot. Centralbl. 19(2) : 111, f. 12 (1905).
Plants brownish, not glossy. Stems ea. 1.5 mm long, red, fragile. Leaves
strongly appressed when dry, lanceolate, keeled, to 2.0 x 0.4 mm, acuminate;
margins slightly recurved, minutely serrulate above, border indistinct, of 1-2 rows of
linear, thin-walled cells; costa extending to a long, sparsely toothed arista, reddishbrown. Median lamina! cells hexagonal, 35-45 x 13-18 µm, thin-walled; marginal
cells slightly narrower; upper cells narrower, with acute ends; lower cells lax,
rectangular, 35-55 x 13-25 µm, reddish.
Distribution: Japan (Honshu , Kyushu , Ryukyu), Taiwan.

This species is very rare in Japan. The above description and illustration were
taken from plants from Taiwan. The sporophytes are unknown.
16. Bryum pallescens Schleich. ex Schwaegr. (Fig. 209, 8)
Spee. Muse. Sup pl. 1(2): 107, t. 75 (1816).
Plants in dense tufts, yellowish-green and slightly glossy above, brown below.
Stems to 20 mm long, occasionally longer, reddish, densely leaved. Leaves
appressed and scarcely contorted when dry; lower leaves ovate-lanceolate, upper
leaves ovate- to oblong-lanceolate, acuminate, to 3.5 x 1.0 mm; margins revolute
throughout, entire; costa long-aristate, reddish at base. Median lamina! cells
elongate-hexagonal, with acute ends, 40-60 x 13-16 µm, thin-walled; marginal
cells, linear (with ± wide lumen) but not forming a distinct border; lower cells
rectangular to elongate-hexagonal, 40-65 x 16-22 µm; with thicker walls.
Autoicous. Seta 25-30 mm long, ea. 0.17 mm thick, flexuose, reddish-brown.
Capsules inclined to horizontal, clavate to oblong-pyriform, 3.5-5.0 x 1.2-1.4 mm,
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Figure 208.

A. Bryum pseudotriquetrum (Hedw.) Gertn., Mayer & Schreb. var. pseudotriquetrum . a. Dry
plant, x1. b. Leaves, x15. c. Cells at leaf apex, x180. d. Median lamina! cells, x 180. e.
Capsules, x7. [Noguchi 34544]
B. B. pseudotriquetrum var. e/atum Nog . f Leaves, x15. [Holotype of B. pseudotriquetrum
var. elatum Nog .]
C. B. pseudotriquetrum var. gracilens (Card.) Ochi. g. leaves, x15.
D. B. leptocau/on Card. h. Leave s, x34. i. Cells at leaf ape x, x180. j . Median lamina! cells ,
x180. [lsotype of B. leptocau/on Card .]
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deep-brown, glossy; the apophysis slightly shorter than the urn, tapering to the
seta, strongly constricted when dry. Operculum dome-shaped, apiculate, 0.6--0.8
mm long. Exostome teeth to 0.6 mm long, bordered, orange below, pellucid and
with large papillae above; basal membrane of endostome extending to 1/2 the
length of exostome teeth, segments with large perforations, cilia 3, shorter than the
segments, nodulose or appendiculate. Spores 13-16 µ,m, scabrous.
Exsiccati : Musci Japonici 11 : 508 (1956) .
Distribution: Japan (Hokkaido, Honshu , Kyushu) . Widely distributed in the N. Hemisphere, Africa
and southern S. America.

17. Bryum lonchocaulon C. Muell. (Fig. 209, A)
Flora 58: 93 (1875) .
B. cirrhatum Hoppe & Hornsch., Flora 2: 190 (1819), horn. illeg .

Plants yellowish-green and slightly glossy above, brown below. Stems ea. 1O
mm long. Leaves appressed and slightly twisted when dry, oblong to lanceolate, to
3 x 1 mm, acuminate, keeled ; margins revolute almost throughout the entire length;
costa yellowish, often reddish below, excurrent in a long, often denticulate arista.
Median lamina! cells elongate-hexagonal , 35-50 x 8.5-12.0 µ,m, with acute ends,
thin-walled; the cells in 1- 2 rows along the leaf margins linear but not forming a
distinct border; lower cells rectangular, much wider, 40- 55 x 16-25 µ,m, thin-walled .
Synoicous. Seta 10-20 mm long, ea. 0.18 mm thick, slightly flexuose, brown.
Capsules cernuous, clavate, 2.5-3.0 x 1.0-1 .2 mm, reddish-brown, glossy; the
apophysis shorter than the urn, sulcate when dry. Operculum ea. 0.5 mm long,
rounded-conic or dome-shaped and with a small apiculus. Exostome teeth ea. 0.6
mm long, orange except the colorless apex; basal membrane of endostome
extending to 2/3 the length of exostome teeth, segments with large perforations,
cilia usually 2, somewhat shorter than the segments, distinctly appendiculate.
Spores 13-15 µ,m, almost smooth.
Distribution: Japan (Honshu).
America, and New Zealand.

Widely distributed in the N. Hemisphere, Africa, southern S.

This species is very rare in Japan. The above description and illustration were
based on collections from Czechoslovakia.
18. Bryum paradoxum Schwaegr. (Fig. 210, A)
Spee. Muse. Suppl. 3(1): t. 244a (1827).
B. poeciloblepharum Card ., Bull. Soc. Bot. Geneve, ser. 2, 1: 126 (1909). Oefv. Finsk. Vet. Soc. Foerh . 62A(9) : 20 (1921) .

B. nanoalpinum Broth. ,

Plants yellowish-brown and not glossy above, blackish below. Stems to 20 mm
long. Leaves appressed when dry, lanceolate to oblong-lanceolate, narrowly acute
to acuminate, lower leaves ea. 1.7 x 0.5 mm; upper leaves to 2.2 x 0.6 mm,
concave; margins narrowly revolute, minutely serrulate above; costa shortly
aristate, reddish-brown below. Median laminal cells elongate-hexagonal , with acute
ends, 40-55 x 8-1 O µ,m , thin-walled; marginal cells slightly narrower, the border
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Figure 209.

A. Bryum /onchocau/on C. Muell. a. Leaves, x15. b. Cells at leaf apex, x180. c. Median
laminal cells, x180. d,e. Capsules, x10. [Noguchi s.n. from Cechoslovakia]
B. B. pal/escens Schleich. ex Schwaegr. f Leaves, x10. g. Cells at leaf apex, x 180. h.
Median laminal cells, x180. i. Capsules, x7. j. Dry capsule, x7. [Musci Japonici 508]
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indistinct, composed of linear, thin-walled cells; lower cells quadrate to hexagonal,
much more lax, 20-35 x 20-25 µm , reddish, with slightly thicker walls than median
cells. Dioicous. Seta 10-20 mm long, ea. 0.18 mm thick, flexuose, reddish-brown .
Capsules cernuous both when dry or moist, clavate, 2.3-2.6 x 0.7-1.0 mm, reddishbrown, somewhat glossy; the apophysis slightly shorter than the urn, tapering to
the seta. Operculum dome-shaped, with an indistinct apiculus, 0.35-0.45 mm long.
Exostome teeth to 0.45 mm long, bordered, orange in the lower half, pellucid and
with large papillae above; basal membrane of endostome extending to 2/3 the
length of exostome teeth, segments with large perforations, cilia 2, as long as the
segments, distinctly appendiculate. Spores 8-11 µm, almost smooth.
Exsiccati: Musci Japon ici 19: 904 (1964), as B. pseudoalpinum.
Distribution: Japan (Hokkaido , Honshu , Shikoku, Kyushu) , Korea , China, Taiwan, India, Nepal, Sri
Lanka.

19. Bryum handelii Broth. (Fig. 210, B)
Symb. Sin. 4: 58 (1929}.
B. pulchro-alare Broth., Rev. Bryol. Lich. 2: 5 (1929) .

Plants usually 30-40 mm long, yellowish-green to yellowish-brown and strongly
glossy above, brown below. Leaves loosely appressed or erect-spreading when
dry, oblong, to 3.0 x 0.9 mm, obtuse or somewhat rounded-obtuse, concave;
margins erect, minutely crenulate or entire above; costa slender, extending to near
the leaf apex. Median laminal cells linear-rhomboidal, 85-106 x 8-13 µm, thinwalled; the cells in 2-3 rows along the leaf margins very long, linear, thick-walled,
but scarcely forming a distinct border; upper cells longer; the areolation at leaf
insertion lax, the basal cells in 2-3 layers, large (65-80 x 20-28 µm), hexagonal,
thin-walled, bulging.
Distribution: Japan (Honshu), China, Taiwan .

As the sporophytes are unknown the status of this species is not certain.
20. Bryum bicolor Dicks. (Fig. 211, A)
Pl. Crypt. Brit. fasc. 4: 16 (1801}.
Plants deep-green. Stems shorter than 5 mm. Leaves appressed and straight,
neither contorted nor twisted when dry, erect-spreading when moist, oblonglanceolate, not decurrent, acuminate, to 2.0 x 0.6 mm, concave; margins plane,
minutely serrulate above, slightly recurved below; costa stout, shortly excurrent,
scarcely narrower upwards, brown. Median laminal cells elongate-rectangular or
rhomboid-hexagonal , 65-85 x 12-16 µm, thin-walled, towards the leaf margins
somewhat narrower, but not forming a distinct border; basal cells rectangular or
subquadrate, brownish, 20-35 x 12-15 µm. Dioicous. Inner perichaetial leaves
linear-lanceolate. Seta to 10 mm long. Capsules pendulous, shrunken when dry,
oblong, with a large but indistinct apophysis (shorter than the urn), reddish-brown,
1.5- 1.8 x 0.7-0.8 mm. Operculum dome-shaped, apiculate, 0.4-0.5 mm long,
reddish-brown. Exostome teeth ea. 0.4 mm long, finely papillose, brownish below;
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Figure 210.

A. Bryum paradoxum Schwaegr. a. Leaves, x20. b. Cells at leaf apex , x250. c. Median
laminal cell s, x250. d. capsules, x10. (Noguchi 1203]
B. B. handelii Broth . e. Leaves, x 15. f Cells at leaf apex, x180. g. Median laminal cel ls,
x 180. h. Cells at leaf base , x135. (Noguchi 28826]
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Figure 211.
A. Bryum bico/or Dicks. a. Dry plant, x1 0. b. Leaves, x20. c. Cells at leaf apex, x180. d.
Median laminal cells, x250. e. Cells at leaf base, x180. f Inner perichaetial leaf, x20. g.
Capsule, x10. h. Peristome teeth, x135. [Noguchi 323]
B. B. billardieri Schwaegr. i. Dry plant, x1. j. Leaf of stipe, x8. k. Leaves, x8. /. Cells at leaf
apex, x135. m. Median laminal cells, x135. [lsotype of B. wichurae Broth.]
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Figure 212.
Bryum coronatum Schwaegr. a. Plant, x 10. b. Leaves, x34. c. Cells at leaf apex, x 180. d.
Median laminal cells, x 180. e. Branch leaves, x34. f Capsules, x 15. g. Dry capsule, x1 5. h.
Male plant, x1 5. i. Inner perigonial leaf, x34. [Noguchi 26186]
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segments of endostome large, as long as the exostome teeth, with large
perforations, cilia 1-2, as long as the segments, appendiculate. Spores 9-12 µ,m,
somewhat scabrous.
Distribution: Japan (Hokkaido , Honshu , Kyushu) . Widely distributed throughout the world.

21. Bryum coronatum Schwaegr. (Fig. 212)
Spee. Muse. Suppl. 1 (2): 103, t. 71 (1816).
Plants in dense tufts, yellowish-green, not glossy, blackish below. Stems ea. 5
mm long. Stem leaves imbricate, lanceolate to ovate-lanceolate, to 1.7 x 0.5 mm;
margins revolute throughout, entire; costa brownish but somewhat pellucid, longaristate, the apex often pellucid . Branch leaves triangular-lanceolate. Median
laminal cells rhomboid - to elongate-hexagonal, 30-50 x 8.5-12.0 µ,m , thin-walled;
cells along the leaf margins narrow-rectangular, thin-walled, not forming border;
lower cells elongate-rectangular, 40-65 x 13-20 µ,m. Seta 10-15 mm long, ea. 0.15
mm thick, reddish-brown. Capsules cernuous to pendulous both when dry or
moist, oblong, 1.2-1 .5 x 0.8-1 .0 mm, reddish-brown, somewhat glossy; the
apophysis slightly wider than the urn and bulging, rounded-obtuse at base, warty
when dry. Operculum dome-shaped , apiculate, 0.35-0.40 mm long. Exostome
teeth ea. 0.5 mm long, slightly bordered , orange below, pellucid, with large papillae
above; basal membrane of endostome extending to 1/2 the length of exostome
teeth, segments with large perforations, cil ia 1 rarely 2, somewhat shorter than the
segments, appendiculate. Spores 10- 13 µ,m, finely papillose. Male plants ea. 1
mm long. Inner perigonial leaves ea. 0.6 mm long, wide-ovate, acute, cymbiform;
antheridia and paraphyses numerous.
Exsiccati: Musci Japonici 11: 507 (1956).
Distribution : Japan (Honshu , Sh ikoku , Kyushu , Ryukyu). Widely distributed in tropical and warm
temperate regions.

This species grows on sandy soil in sunny habitats.
22 . Bryum argenteum Hedw. (Fig. 213)
Spee. Muse.: 181 (1801) .
Mnium lanatum P. Beauv., Prodr. : 75 (1805) . Hampe , Linnaea 13: 44 (1839) .

Bryum argenteum var. /anatum (P. Beauv.)

Plants whitish to silvery-green, in loose tufts or dense glossy cushions. Stems
short. Leaves imbricate both when dry or moist, broadly ovate or suborbicular,
cymbiform, obtuse to acute, cuspidate or shortly acuminate, to 0.5-0. 7 mm, often
colorless and hyaline above, reddish below; margins indistinctly bordered with 1-2
rows of narrowly rectangular cells in the upper half, entire; costa greenish, ending
below, or extending to the leaf apex. Median laminal cells oblong-hexagonal , often
with rounded ends, 40-55 x 10- 12 µm , thin-walled; upper cells somewhat larger,
often colorless and hyaline; lower cells hexagonal or rectangular, 18-30 x 13-20
µm, the walls thicker. Seta 10-20 mm long, 0.15-0.18 mm thick. Capsules
cernuous to pendulous both when dry or moist, ovoid or oblong, 1.3- 1.8 x 1.0-1.2
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mm, reddish-brown; the apophysis indistinct, obtuse at base. Operculum convex,
slightly apiculate, 0.3-0.5 mm long. Exostome teeth to ea. 0.4 mm long, orange
below, pellucid above; basal membrane of endostome extending to 1/2 the length
of exostome teeth, segments with large perforations, cilia usually 2-3, shorter than
the segments, nodulose. Spores 10-15 µm, almost smooth. Calyptra small,
0.8-1.0 mm long, pale brown.
Exsiccati: Musci Japon ici 1: 21 (1947); 16: 759 (1960); 25: 1210 (1973). Bryophyta Exsiccata 1: 4
(1977).
Distribution : Japan
throughout the world .

(Hokkaido , Honshu , Shikoku , Kyushu, Ryukyu) .

Widely distributed

Bryum argenteum is common in Japan; it is not rare on roadside, or at the base
of concrete walls near human habitations. Frequently the plants form thick
cushions near water. The plants from those station are pale green, and have
cymbiform leaves with the costa, ending below the leaf apex. Plants growing on
dry and sunny station, however, for example on the soil of gardens or fields, usually
form loose tufts and have less concave leaves with slightly excurrent costa. Such
forms have been called var. lanatum, but seem to be merely an ecological
modification.
The sporophytes are not common; the propagation of this plants is often done
by brood bodies grown on the apical parts of stems.
23. Bryum billardieri Schwaegr. (Fig. 211, B)

Spee. Muse. Suppl. 1: 115 (1816) .
B. ramosum (Hook.) Mitt., J. Linn . Soc. Bot. suppl. 1: 75 (1850) . - B. wichurae Broth ., Hedwigia
38: 219 (1879). -8. truncorum auct. non (Brid .) Britt.: Ochi , Rev. Bryol. Jap .: 107 (1959) .

Plants large; stems ea. 20 mm long. Lower leaves sparse, appressed when dry,
oblong to oblong-obovate, ea. 2.0 x 0.7 mm; upper leaves much larger, ea. 5 x 2
mm, dense, forming a carnal head when moist, contorted-appressed when dry,
acute to shortly acuminate; margins revolute and almost entire in the lower twothirds, plane and strongly serrate in the upper thirds; costa extending to the leaf
apex or shortly excurrent, yellowish to reddish. Median laminal cells hexagonal,
50--80 x 15-20 µm, the walls with slightly localized thickenings; the cells of the
distinct border of 3-4 (5-6 in the lower part) rows, linear, yellowish, with thicker
walls.
Exsiccati: Musci japonici 6: 260 (1953), as B. ramosum; 10: 457 (1956), as B. wichurae; 21: 1006
(1966), as B. truncorum.
Distribution: Japan (Honshu , Shikoku , Kyushu, Ryukyu) . Widely distributed in tropical and warm
temperate regions .

This plant grows on rocks, banks, decaying wood and humus.
sporophytes are very rare ; I have not examined them.
24. Bryum recurvulum Mitt. (Fig. 214, A)

J. Linn. Soc. Bot. suppl. 1: 74 (1859).

The

BRYACEAE

487

Figure 214.

A. Bryum recurvulum Mitt. a. Leaves, x20. b. Cells at leaf apex , x180. c. Med ian lamina!
cells, x250. d. Perichaetial leaves, x20. e. Capsules, x7. f Dry capsule , x7. g. Peristome teeth ,
x135. [Noguchi 43259]
B. B. courtoisii Broth. & Par. h. Leaves , x20. i. Cells at leaf apex, x180. j. Median laminal
cells, x250. k. Inner perichaetial leaf, x20. /. Capsules, x7. m. Dry capsule , x7. n. Peristome
teeth , x135. [Kumamoto Univ. Herb . 36539]
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B. noguchii Ochi , J. Jap. Bot. 31 : 364, f. 5 (1956) . -

8 . noguchii var. minus Ochi , J. Jap. Bot. 31:

365, f. 6 (1956).

Stems ea. 20 mm long. Leaves appressed, not contorted nor twisted when dry,
oblong to elliptic, broadly acute, to 2.5 x 0.9 mm, cochleariform-concave; margins
recurved throughout, almost entire, slightly bordered; costa shortly excurrent,
brownish. Median laminal cells rhomboid or linear-rhomboid, 40-60 x 6.5-8.5 µm,
± thick-walled, towards the leaf margins narrower; border composed of 2-3 rows of
linear cells, yellowish to brownish; lower cells rectangular, 30-45 x 12-16 µm,
reddish . Inner perichaetial leaves deltoid-lanceolate, to 1.2 mm long. Seta 12-22
mm long, flexuose, reddish-brown. Capsules cernuous to horizontal when dry,
cernuous when moist, pyriform, with a short apophysis, 2.0-2.5 x 1.0-1.3 mm,
deep-brown. Operculum dome-shaped, slightly apiculate, 0.50-0.55 mm long,
reddish-brown, glossy. Exostome teeth to 0 .6 mm long, yellowish-brown; cilia ea.
3. Spores 8-12 µm.
Exsiccati : Musci Japonici 14: 669 (1959), as B. noguchii .
Distribution: Japan (Honshu , Shikoku , Kyushu , Ryukyu). China, Taiwan , Thailand, Bhutan , India .

This species grows on limestone in forests.

25. Bryum courtoisii Broth. & Par. (Fig. 214, B)
Rev. Bryol. 35: 41 (1908) .
Bryum higoense Ochi, J. Jap. Bot. 31: 362, f. 4 (1956).

Stems ea. 10 mm long, with several innovations, densely radiculose. Leaves
loosely appressed, slightly contorted but scarcely spirally twisted when dry,
narrowly oblong to linear lanceolate, keeled, acuminate, to 3.0 x 0.5 mm, strongly
bordered ; margins serrulate above or entire, recurved throughout (particularly at
middle); costa percurrent or shortly excurrent, brownish below. Median laminal
cells linear-rhomboid or -hexagonal, 60-85 x 6-9 µm, thin-walled , border composed
of 3-4 rows of linear, ± yellowish, ± thick-walled cells; lower cells similar to the
median in shape. Inner perichaetial leaves deltoid-lanceolate, ea. 1.5 mm long.
Seta 30- 50 mm long, reddish-brown, pale above. Capsule cygneous to horizontal
when dry, horizontal when moist, cylindric, with a large apophysis, 3.5-5.0 x 0.8-1 .0
mm, brown. Operculum conic, acute, ea. 0.8-0.9 mm long. Exostome teeth to ea.
0.7 mm long, brownish below; endostome segments ± shorter than the exostome
teeth, cilia 2-3, appendiculate. Spores 8-1 o µm .
Exsiccati : Musci Japonici 12: 567 (1957) , as B. higoense .
Distribution : Japan (Honshu , Shikoku , Kyushu , Ryukyu) , China.

According to Ochi, this plant has been found on soil near an old charcoalburning shed.
SPECIES NOT AVAILABLE
1. Bryum donianum Grev., Trans. Linn . Soc. 15: 345, pl. 3, f . 6 (1827) .
Ochi, J. Jap. Bot. 32: 242, f. 2 (1957) .
2. Bryum erythropilum Fleisch ., Musci FI. Buitenzorg 2: 553, f . 102 (1904) .
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Ochi, Hikobia 4: 67, f. 1 (1964).
3. Bryum plumosum Dozy & Molk., Ann. Sc. Nat. Bot. ser. 3(2): 301 (1844) .
Ochi, J . Fae. Educ. Tottori Univ. 19: 36, f. 5 (1968).

9. Rhodobryum (Schimp.) Hampe
Rhizome long creeping, bearing dense rhizoids and remote, small , lanceolate
leaves, with central strand. Stems ascending from rhizome, rosulate foliate above,
with loose, strongly appressed, oblong-lanceolate, acuminate leaves below; upper
leaves much larger, crowded, forming a carnal rosette, widely spreading, oblongobovate to oblong-spathulate, broadly acute or abruptly pointed, slightly arcuate
and keeled above; margins plane and strongly toothed in the upper third, entire and
revolute in the lower two thirds; costa broad below, tapered upwards, extending to
the leaf apex. Inner leaves of carnal rosette much smaller and erect. Laminal cells
elongate, marginal cells scarcely forming border; lower cells elongate. Dioicous.
Sporophytes often aggregated . Seta very long. Capsules horizontal to pendulous,
cylindric; the apophysis short and indistinct; stomata present. Annulus large.
Operculum dome-shaped , with a small apiculus. Exostome teeth 16, large, linearlanceolate, finely papillose throughout; endostome teeth 16, large, linear-lanceolate,
finely papillose throughout, basal membrane extending to 2/3 the length of
exostome teeth, segments large, as long as the exostome teeth, with large
perforations, cilia 2-3, long, nodose to appendiculate. Spores rather small.
KEY TO THE SPECIES

1. Upper leaves oblong-obovate to oblong, rounded above and abruptly
cuspidate; marginal tooth single. Capsules pendulous when moist, slightly
curved ........ ... .. ... ...................... .. .. .. .. ....... ......... .. ... .. .................. ..... .. ... 2. R. roseum
1. Upper leaves oblong-spathulate, the upper part triangular and acute; marginal
teeth paired. Capsules horizontal when moist, scarcely curved ............... .. ........ ..
......................... ........................ ... ...... ....... .. .. .. .. .. ........... ..... ... ... ..... .. 1. R. giganteum
1. Rhodobryum giganteum (Schwaegr.) Par. (Fig. 215, A)

Ind. Bryol.: 1116 (1898).
Mnium giganteum Schwaegr. , Spee . Muse. Suppl. 2(2): 20, t. 158 (1826)

Erect stems usually 20-40 mm long. Carnal rossete to 30 mm in diameter.
Lower stem leaves oblong-lanceolate, 4-7 x 1.0- 1. 7 mm, acuminate and slightly
contorted, reddish, spinose in the upper half, the teeth occasionally paired; costa
extending to the leaf apex. Outer carnal leaves oblong-lanceolate, small; median
leaves to 20 x 5 mm, oblong-spathulate, the upper part triangular and acute, with
paired marginal teeth; inner leaves narrowly spathulate, erect, smaller; marginal
teeth paired; costa extending to the leaf apex. Median laminal cells hexagonal with
acute ends, 100-130 x 30- 35 µ.m, arranged in diagonal rows, the walls thin but
somewhat subporose; marginal cells in 1 or 2 rows elongate but not forming
distinct border; lower cells elongate-hexagonal or rectangular, narrower than the
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median. Sporophytes 2--3 in each perichaetium, occasionally solitary. Seta 40-60
mm long, 0.30-0.35 mm thick, reddish-brown. Capsules horizontal, 4-6 x 1.2-1.5
mm, reddish-brown, glossy. Operculum 0.7-0.8 mm long. Exostome teeth to 0 .8
mm long, orange, the apical part pellucid; cilia of endostome 3, shorter than the
segments, distinctly appendiculate. Spores 12-16 µm, almost smooth.
Exsiccati: Musci Japon ici 3: 114 (1949) ; 29: 1443 (1977) ; 30: 1490 (1978) ; 32: 1593 (1981).
Bryophyta Exsiccata 2: 80 (1979) .
Distribution : Japan (Honshu , Shikoku, Kyushu, Ryukyu), Korea, southern regions of tropical and
subtropical Asia, Hawaii, Madagascar.

This is a large and very beautiful plant and easily recognized . The sporophytes
are rare.
2. Rhodobryum roseum (Hedw.) Limpr. (Fig. 215, B)

Laubm. Deutsch!. 3: 444 (1892).
Mnium roseum Hedw. , Spee. Muse.: 194 (1801) .

Stems usually 10-20 mm long. Comal rossete 10-15 mm in diameter. Lower
stem leaves to 2.00 x 0.75 mm, oblong-lanceolate, serrulate above. Median comal
leaves oblong-obovate to oblong, to 10.0 x 2.3 mm, rounded and abruptly
cuspidate; margins strongly revolute in the lower two thirds; the teeth on the upper
part not paired; costa extending to the leaf apex or slightly excurrent, with dorsal
stereids. Median lamina! cells elongate-hexagonal, with acute ends, 85-125 x 25-30
µm , the walls thin, scarcely porose; along the leaf margins usually a single row of
elongate, yellowish, somewhat thick-walled cells; upper cells hexagonal, shorter
than the median; lower cells elongate-rectangular, 100-125 x 25- 35 µm, thinwalled. Seta 1-3 per perichaetium, 30- 35 mm long, 0.35-0.37 mm thick, flexuose ,
rigid, brown. Capsules inclined to horizontal when dry, pendulous when moist,
almost cylindric but widest near the base, ± curved, 5-6 x 1.5-1.7 mm, obtuse at
base, somewhat glossy. Operculum conic, 0.70-0.85 mm long, acute. Exostome
teeth to 0.7 mm long, yellowish-brown; basal membrane of endostome extending to
1/2 the length of the exostome teeth, cilia 3, shorter than the segments, distinctly
appendiculate. Spores 20- 25 µm, scabrous.
Exsiccati: Musci Japonici 9: 445 (1955); 13: 644 (1958) ; 18: 894 (1962) ; 28: 1391 (1977) , as R.
ontariense.
Distribution: Japan (Hokkaido , Honshu , Shikoku) . Widely distributed at higher altitudes and
latitudes of the N. Hemisphere .

The sporophytes are rare ; the above description and illustration of the
sporophytes were based on a collection from western Vermont, U. S. A.
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Figure 215.

A. Rhodobryum giganteum (Schwaegr.) Par. a. Plant, x1. b. Leaves of stipes, x4. c. Median
leaves, x4. d,e. Median laminal cells, x138. f Cross-section of leaf, x135. g. Perichaetial leaves,
x4. h. Capsule, x8. i. Peristome teeth, x100. [NIGH M39206)

B. R. roseum (Hedw.) Limpr. j. Plant, x1. k. Leaves of stipes, x4. l. Median leaves, x4. 111,11.
Median laminal cells, x138. o. Cross-section of leaf, x135. p. Perichaetial leaves, x4. q.
Capsule, x4. (Hattori s.n. from N. America)
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