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KEY TO THE GENERA

1. Stomata phaneropore .. .. .. .. .... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ...... .. . 3. Cyrtomnium
1. Stomata cryptopore .. ...... .. .. ...... .. .. ...... .... .. ............ ...... .. .......... .. .... .. .. ........ .... .. .... .. . 2
2. Capsules erect, emergent or shortly exserted. Exostome teeth deep-brown,
obscure ......... ... ....... .... ..... ....... ....... .... ..... ..... ..... .... .... .... .......... 7. Orthomniopsis
2. Capsules horizontal to pendulous, long-exserted. Exostome teeth orangeyellow, pellucid ...... ... ....... .. .. .... .. ......... ..... ... .... ............. .. ..... ...... .......... .... ........... 3
3. Laminal cells highly mammillose, obscure ........ .. .. ...... .. ........ ........ . 1. Trachycystis
3. Laminal cells almost flat, pellucid .. .. ...... .. .......... .. .......... ........ .. ...... ........................ 4
4. Leaves of fertile shoot not decurrent at base; margins entire .. . 6. Rhizomnium
4. Leaves of fertile shoot long- or short-decurrent at base; margins toothed .... . 5
5. Leaf margins often reddish (excluding M. stellare), the teeth mostly paired .... .. .. .
........ ... ...... ...... .. ......... .... .... ....... ...... .. ......... ... ...... .. .. .............. ........ .. ......... ... 2. Mnium
5. Leaf margins not reddish , the teeth not paired .. ..... .. .... .. .. .... .... .. .. .. .. .... ...... .......... 6
6. Plants with procumbent stems. Costa of leaves not pinnately-branched .. .. .. .. .
...... ........ .......................... ..... ........... ........... .... ............ ............. ..... 4. Plagiomnium
6. Plants without procumbent stems. Costa of leaves indistinctly pinnatelybranched ........ ............ ........ ..................................... .. ......... .. .... 5. Pseudobryum

1. Trachycystis Lindb.
Stems usually reddish-brown below, often with several innovations at apex, in
cross-section 5-angled, epidermal and cortical cells thick-walled, central strand
large; sterile shoots attenuate at apex. Lower stem-leaves small , ovate, remote, th e
upper leaves dense, often crowded, ovate-oblong or lingulate, decurrent at base;
margins plane or narrowly recurved , unistratose, dentate above, the teeth
unicellular, single or occasionally paired; costa stout at base, extending to the leaf
apex or slightly excurrent, with several small teeth at back above. Median lamina!
cells small, rounded-hexagonal, collenchymatous, highly mammillose, somewhat
obscure. Dioicous. Perichaetium terminal; inner perichaetial leaves narrower than
stem leaves. Setae elongate, stout. Capsules horizontal or slightly pendent;
stomata on apophysis few, cryptopore. Annulus present. Operculum domeshaped with a small apiculus. Exostome teeth triangular-lanceolate, densely
papillose, the upper papillae larger than those below, the lamellae high ; basal
membrane of endostome extending to the middle of exostome, the segments large,
as long as the exostome teeth, keeled, strongly perforated, the cilia 2-3, long.
Calyptra cucullate. Male plants similar to the female plants in size, with discoid
perigonia.
KEY TO THE SPECIES

1. Stems with several flagellate branches at apex. Leaves distinctly bordered with
2 rows of linear, lightly reddish cells ... .............. .. .... .. .. .... .. .. ... .. .. .. .. 3. T. flagellaris
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1. Stems without flagellate branches. Leaves not or indistinctly bordered with wide
and pellucid cells ...... ... .... ...... ... ............................ ...................................... ........ ... 2
2. Leaves strongly incuNed when dry; costa shortly excurrent; one or two rows
of marginal cells pellucid, longer than the median, and forming an ind istinct
border ...... .... ........... ................. .......... .. ............. ......... ... ..... ....... 1. T. microphylla
2. Leaves appressed and slightly incuNed-flexuose when dry; costa ending
below the leaf apex; marginal cells no longer than the median, not forming a
border .... ........................................... ..... ... .... .... ........ .. .............. 2. T. ussuriensis
1. Trachycystis microphytta (Dozy & Molk.) Lindb. (Fig. 216)

Not. Saellsk. F. FI. Fenn. Foerh. 9: 80 (1868).
Mnium microphyl/um Dozy & Molk., Musci Fr. lned. Archip. lndici 2: 26, t. 12 (1846} . microphyllum var. tenellum Sak ., Bot. Mag . Tokyo 50: 373 (1936) .

M.

Stems to 20 mm long, erect or ascending, usually with several innovations
below the perichaetia or perigonia, densely radiculose below; branches arcuate;
sterile shoots long, arcuate, attenuate at apex. Stem leaves sparse, strongly
contorted-incuNed to falcate when dry, erect-spreading when moist, the median
leaves oblong-lanceolate to oblong-ovate, acute, to 3.00 x 0.75 mm, scarcely
decurrent; margins recuNed almost throughout the entire length, remotely dentate
above; costa reddish- to orange-brown, ea. 0.15 mm wide at base. Branch leaves
narrowly oblong, acute. Median laminal cells obscure, highly mammillose or
unipapillose, 8-13 µm long; 1-2 rows of cells at the margin in mid-leaf subquadrate
to rectangular, not mammillose, hyaline, forming an indistinct border. Inner
perichaetial leaves linear, to 2.50 x 0.45 mm. Setae 25--30 mm long, 0.30-0.35 mm
thick, straight, reddish-brown. Capsules horizontal or pendent, oblong-cylindrical,
with an indistinct apophysis, 2.0--3.5 x 1.0-1 .5 mm, brown. Operculum 0.6--0.7 mm
long. Exostome teeth ea. 0.7 mm long, yellow; cilia of endostome 2--3, shorter than
the segments. Spores 15-22 µm, scabrous. Calyptra 3--4 mm long, reddish-brown
above. Inner perigonial leaves broadly ovate, acuminate and recuNed at apex, ea.
0.4 mm long.
Exsiccati: Musci Japonici 1: 15 (1947) , as Mnium microphy/lum; 5: 229 (1951} , as M.
microphyl/um.
Distribution : Japan (Honshu, Shikoku, Kyushu, Ryukyu), Korea, China, Siberia.

This species is common in Japan, occurring on soil , rotten logs, or at the base
of trees.
2. Trachycystis ussuriensis (Maack & Regel) Kop. (Fig. 217)

Ann. Bot. Fennici 14: 206 (1977).
Mnium ussuriense Maack & Regel in Regel , Mem . Ac. Imp. Sc. S. Petersb. ser. 7, 4(4): 182 (1861}.
-M. immarginatum Broth. , Acta Soc. Sc. Fenn . 19: 12 (1892) . -Herpetineuron serratineNe Sak ., Bot.
Mag. Tokyo 62: 107, f. 10 (1949) .

Plants deep-green. Stems usually to 20 mm long, often arcuate, reddishbrown; sterile shoots elongate, arcuate, attenuate at apex. Stem leaves sparse,
appressed and flexuose, often falcate when dry, the median leaves oblong, broadly
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Figure 216.
Trachycystis microphylla (Dozy & Molk .) Lind b. a. Plants, x1. b. Leaves, x20. c. Crosssection of leaf, x180. d. Cells at leaf apex, x250. e. Median lamina! ce lls, x385. f Inner
perichaetial leaves, x20. g,h. Capsules, x7. i. Peristome teeth, x135. j. Male plant, x7. k. Inner
perigonial leaf, x20. (Noguchi 26745]
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acute to acute, to 3.0 x 1.2 mm, concave, but plane near leaf margins, the upper
leaves longer but narrower, with more recurved margins; margins with ± small teeth
in the upper half; costa ending shortly below the leaf apex, flexuose above. Median
lamina! cells often heterogeneous, slightly collenchymatous, pellucid, bulging, 9--14
µ,m long; lower cells subquadrate, transversely rectangular or irregular, similar to
the median in size. Inner perichaetial leaves broadly acute, to 3.0 x 0.9 mm. Setae
20-30 mm long, ea. 0.3 mm thick, reddish-brown. Capsules horizontal or pendent,
oblong-cylindrical, with an indistinct apophysis, 3.5---4.0 x 1.0-1.2 mm, reddishbrown. Exostome teeth to 0.65 mm long; cilia of endostome usually 3, almost as
long as the segments.
Exsiccati: Musci Japonici 13: 629 (1958), as Mnium immarginatum.
Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Korea, China, Taiwan, Ussurie.

This species grows in various habitats. It frequently grows on tree trunks
among other mosses at higher elevations, and sometimes occurs on humus in
somewhat exposed forests.
3. Trachycystis flagellaris (Sull. & Lesq.) Lind b. (Fig. 218)

Acta Soc. Sc. Fenn. 10: 241 (1872).
Mnium flagellare Sul!. & Lesq., Proc. Am. Ac. Arts Sci. 4: 277 (1859).

Plants brownish-green. Stems to 20 mm long, reddish-brown, erect, densely
radiculose below; fertile shoots often with several long, straight, flagellate branches
but without innovations at the apex, the flagellae fragile with minute, distant leaves;
sterile shoots attenuate at apex, without flagella. Stem leaves distant, often
appressed and flexuose or ± crisped when dry, the median leaves oblong, acute to
broadly acute, to 3 x 1 mm, slightly keeled above, plane or convex below, the
carnal leaves longer and narrower; margins slightly recurved below, distinctly
bordered with 2 rows of linear, slightly reddish cells throughout, remotely dentate in
the upper half, the teeth sharp, often paired ; costa somewhat reddish-brown,
extending to the leaf apex or shortly excurrent. Median lamina! cells slightly
obscure, highly mammillose, especially on the dorsal surface, 12- 16 µm long,
towards margins smaller; cells at leaf base almost rectangular, slightly longer than
the median; lower juxtacostal cells elongate-rectangular. Inner perichaetial leaves
linear, acute, ea. 2 mm long. Setae 20-25 mm long, ea. 0.3 mm thick, flexuose,
reddish-brown . Capsules horizontal, oblong, without apophysis, 2.0-2.5 x 1.5-1.8
mm. Exostome teeth to 0.7 mm long; cilia of endostome 2, shorter than the
segments. Male plants large, flagellate at apex. Inner perigonial leaves, obovate,
ea. 0.6 mm long.
Exsiccati: Musci Japonici 5: 228 (1951), as Mnium f/agellare ; 33: 1650 (1982); 34 : 1699 (1983).
Distribution : Japan (Hokkaido, Honshu , Shikoku, Kyushu), Korea, China, Siberia, N. America.

This species is often confused by beginners with species of Mnium, such as M.
heterophyllum (Hook.) Schwaegr. or M. laevinerve Card., but the latter have
pellucid areolation and the outlines of the cells are clear due to the flat surfaces.
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d

Figure 217.
Trachycystis ussuriensis (Maack & Regel) Kap. a. Plant, x9. b. Lower stem leaves, x18. c.
Upper stem leaves, x18. d. Cells at apex of stem leaf, x215. e. Median laminal cells of stem
leaf, x300. f Branch leaves, x18. [Noguchi 31119 from Korea]
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2. Mnium Hedw.
Stems erect, with dense rhizoids below, in cross-section central strand welldeveloped. Lower leaves minute and distant, becoming larger and denser above,
the median leaves broadly acute, the uppermost leaf longer but narrower; margins
mostly distinctly bordered with linear cells, with sharp, paired teeth (excluding M.
ste/lare), each tooth unicellular; costa stout, percurrent, shortly excurrent or ending
well below the leaf apex, with or without teeth at back above; in cross-section in the
lower part with dorsal stereids, in the median part both dorsal and ventral stereids.
Median laminal cells large, rounded-hexagonal, quadrate or rectangular, scarcely
inflated, pellucid. Dioicous or synoicous. Outer perichaetial leaves narrower than
the carnal leaves. Setae elongate, reddish-brown. Capsules pendent, ovoid to
oblong, with an apophysis; exothecial cells thin-walled.
Annulus present.
Operculum dome-shaped. Exostome teeth linear-lanceolate, yellowish to brown,
papillose throughout; basal membrane of endostome high, the segments large, as
long as the exostome teeth, strongly perforated, the cilia 2-3, long. Spores
rounded, minutely papillose. Calyptra cucullate. Male plants large, usually with a
large discoid perigonia, usually with innovated branches.
KEY TO THE SPECIES

1. Leaves without borders ........ .............................................................. 1. M. stellare
1. Leaves with usually distinct borders ........ .... .. ............ .... .......... .......... .. ................. 2
2. Costa smooth at back ............................................................................... ........ 3
2. Costa usually with several teeth at back above ...... .. .......... ...... .. ................ .. ... 5
3. Leaves scarcely crisped when dry; laminal cells scarcely collenchymatous.
Synoicous ........ ...... ................................ .. ............ ...................... .. 3. M. spinulosum
3. Leaves distinctly crisped when dry; laminal cells collenchymatous. Dioicous .....
····· ··· ·· ······ ············ ··· ······· ······ ··· ······························ ······ ···· ······ ········ ···· ···· ··· ················· 4
4. Median laminal cells 20-30 µm long ................................. 7. M. lycopodioides

4. Median laminal cells 12-18 µm long ................ ........ .. ...... .. ...... 6. M. laevinerve
5. Costa usually percurrent or shortly excurrent ...................................................... 6
5. Costa often ending well-below the leaf apex ............ ............ ................................ 7
6. Plants large, stems to 60 mm long. Laminal cells in diagonal rows, median
cells 15-22 x 30-35 µm. Exostome teeth deep-brown ............ 2. M. spinosum
6. Plants small, stems ea. 10 mm long. Laminal cells not in diagonal rows,
median cells 10-15 µm long. Exostome teeth yellowish-brown below ........ .. ..
.. .......... ......... .. ........... ... ............... ... ................. .. . ............... ..... ...... 8. M. thomsonii
7. Plants small, stems to 10 mm long. Borders of leaves somewhat indistinct, often
with single teeth; laminal cells to 40 x 1o µm, the walls with localized
thickenings .................................. ............................................ 4. M. heterophyllum
7. Plants large, stems to 50 mm long. Borders of leaves distinct, with paired teeth
throughout; laminal cells to 15-30 x 12-20 µ m, the walls straight ................ .. .... .. .
... ......... ... .. ... . .. ............ ................ ..... ............... .... .................. .. .......... .. .. 5. M. horn um
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Figure 218.
Trachycystis flagellaris (Sull. & Lesq .) Lindb. a. Plant, x2. b. Leaves, x 15. c. Cells at leaf
apex, x180. d. Median laminal cells, x250. e. Inner perichaetial leaf, x15. f Capsule, x?. g.
Male plant, x7. h. Inner perigonial leaves, x 15. [Noguchi 31743]
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1. Mnium stellare Hedw. (Fig. 219)
Spee. Muse.: 191, t. 45 (1801).
Plants in dense tufts, deep green, becoming blackish or deep brown with age.
Stems to 20 mm long, dark reddish-brown. Leaves twisted-incurved when dry,
erect-spreading when moist, the lower leaves oblong, reddish, the upper leaves
much larger, to 3.0 x 1.5 mm, oblong-lanceolate, widest at middle, long decurrent,
with a short apiculus and ending in a single, elongate, hyaline cell; margins plane,
scarcely bordered , dentate above, teeth single, obtuse, unicellular, the cell larger
than the median cells; costa ending far below the leaf apex, smooth, not reddish.
Median lamina! cells hexagonal to subquadrate, 25-35(--40) x 20-25(-35) µ,m,
scarcely collenchymatous, the walls very thin; marginal 1-2 rows of cells somewhat
larger, rectangular; lower cells elongate-hexagonal. Dioicous. Perichaetial leaves
linear, to 2.5 mm long, dentate above. Setae 15-22 µ,m long, ea. 0.2 mm thick.
Capsules inclined to horizontal, 3--4 x 1.4-1. 7 mm. Exostome teeth to 0. 75 mm
long, yellowish; basal membrane of endostome extending to 1/3 the length of
exostome teeth, the cilia 2, as long as the segment. Spores 20-30 µ,m .
Distribution: Japan (Hokkaido , Honshu , Shikoku), Siberia, Europe , N. America.

M. stellare is similar to M. heterophyllum (Hook.) Schwaegr. in external
appearance and has often been confused with that species. It may be noted that
the plants of M. stellare become blackish with age.

2. Mnium spinosum (Voit) Schwaegr. (Fig. 220, A)
Spee. Muse. Suppl. 1(2): 130, t. 78 (1816).
Bryum spinosum Voit in Sturm, Deutsch!. FI. 2(11): ic. (1811). -Mnium rubicaule Dix. & Sak. in
Dix. , Rev. Bryol. Lich . 7: 109 (1934) .

Plants deep-green. Stems reddish-black below, reddish above, to 60 mm long;
sterile shoots to 50 mm long, somewhat arcuate, remotely foliated, attenuate at
apex. Leaves strongly crisped and undulate when dry, the lower leaves ea. 1.5 x
0.6 mm, triangular-lanceolate, acuminate, often reddish at base, the upper leaves
oblong, long decurrent, to 6.0 x 2.5 mm, keeled near the costa, with plane margins,
the apical leaves longer and narrower; borders distinct throughout, 2-3-stratose,
formed by 2 rows of linear, reddish cells, dentate in the upper half, the teeth large,
sharp, paired, reddish at tip; costa reddish below, shortly excurrent, with many
teeth at back above. Median laminal cells transversely hexagonal, in diagonal rows
from costa towards leaf margins, 15-22 x 30-35 µ,m , thin-walled, scarcely
collenchymatous; upper cells similar to the median but less clearly in diagonal
rows; lower cells elongate-hexagonal to -rectangular in diagonal rows, 30--45 x
12-15 µ,m . Dioicous. Sporophytes often several from a single perichaetium.
Capsules horizontal, ovate. Exostome teeth deep brown. Male plants large, with a
discoid perigonium, including many antheridia and paraphyses. Inner perigonial
leaves broadly obovate, acuminate, ea. 0.4 mm long.
Exsiccati: Musci Japonici 9: 434 (1955); 10: 477 (1956).
Distribution: Japan (Hokkaido , Honshu), China, Siberia, Europe , N. America.
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Figure 219.
Mnium stellare Hedw. a. Plant, x7. b. Leaves , x10. c. Cells at leaf apex, x130. d,e. Median
laminal cells , x250. f Inner perichaetial leaves, x10. [Hattori s.n.]
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M. spinosum is much larger than the other species of Mnium.

3. Mnium spinulosum B. S. G. (Fig. 220, B)
Bryol. Eur. 4: 206, t. 394 (1846) .
Plants deep-green. Stems to 20 mm long, reddish-brown and with dense
radicles below. Leaves slightly contorted and flexuose when dry, the lower leaves
minute, acute, the upper leaves crowded, oblong to narrowly oblong, narrower at
base, ea. 4.0 x 1.5 mm, the uppermost leaf narrower, to 5.5 x 1.3 mm; margins
strongly bordered, dentate in the upper half; costa shortly excurrent, reddish-brown
below, usually smooth, rarely with few small teeth at back above. Median laminal
cells hexagonal (somewhat transversely elongate), not in diagonal rows, 15-22 x
20-30 µ,m, slightly bulging, thin-walled, scarcely collenchymatous; lower cells
elongate-hexagonal, somewhat longer than the median. Synoicous. Innermost
perichaetial leaf linear-lanceolate, ea. 2 mm long. Seta solitary, 15-20 mm long,
brown, somewhat flexuose. Capsules horizontal to pendent, oblong, with a small
apophysis, ea. 3.0 x 1.5 mm, deep-brown; stomata present. Exostome teeth ea.
0.65 mm long, dark-brown, finely papillose; endostome deep-brown, the basal
membrane extending to 1/2 the length of exostome, the cilia usually 2, rarely 3, as
long as the segments. Spores round to ovate, 25-30 µ,m.
Distribution: Japan (Honshu) , Soviet Far East, Siberia, Caucasus, Europe , N. America.

This species is very rare in Japan where at present it is only known from the
subalpine zone of Mt. Kitadake, the central part of the country.
This species is very similar to M. hornum Hedw., but is distinguished by the
smooth costa, the synoicous inflorescence and the deep-brown exostome teeth.
4. Mnium heterophyllum (Hook.) Schwaegr. (Fig. 221, B)
Spee. Muse. Suppl. 2(2): 22, t. 159 (1826).
Bryum heterophyllum Hook. , Trans. Linn. Soc. 9: 318, t. 28, f. 1 (1808) . - Mnium sapporense
Besch ., Ann . Sc. Nat. Bot. ser. 7, 17: 345 (1893). - M. sapporense var. globosum Sak ., Bot. Mag.
Tokyo 49: 681 (1935) . -M. sapporense var. tomentosum Sak ., Bot. Mag . Tokyo 49: 681 (1935). - M.
kanedae Sak ., Bot. Mag. Tokyo 50: 518, f. 5 (1936).

Plants small , reddish-green to blackish with age. Stems usually to 10 mm long,
with few leaves. Leaves flexuose and incurved when dry, erect-spreading when
moist, the lower leaves small, entire, the median leaves oblong-lanceolate, widest at
middle, acute, to 3.5 x 1.0 mm, decurrent, the uppermost leaf to 4.5 x 0.7 mm;
margins bordered throughout by 2 rows of reddish , linear cells, dentate in the upper
half, the teeth usually paired but upper teeth often single; costa reddish, ending well
below the leaf apex, smooth. Median laminal cells hexagonal, usually in diagonal
rows, 30-45 x 17-20 µ,m , isodiametric, not collenchymatous, the walls subporose;
lower cells somewhat longer, rectangular. Dioicous. Inner perichaetial leaves
linear, to 4 mm long. Setae 10-22 mm long. Capsules horizontal, oblong, 2.5-3.0 x
1.2-1 .5 mm, greenish-brown, the rim reddish. Operculum conic but obtuse at apex,
0.5-0.7 mm long. Exostome teeth to 0.35 mm long. Calyptra ea. 2.7 mm long,
reddish.
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Figure 220.

A. Mnium spinosum (Voit) Schwaegr. a. Leaves, x 10. b. Cells at leaf apex , x 135. c. Median
lamina! cells, x250. d. Perigonial leaves, x1 0. [Noguchi 25022]
B. M. spinulosum B. S. G. e. Plant, x7. f Leaves, .x10. g. Cells at leaf apex, x135.
Median laminal cells, x250. i. Inner perichaetial leaf, x10. [Noguchi 29659]

h.
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Distribution: Japan (Hokkaido , Honshu, Shikoku, Kyushu), China, Taiwan , Himalaya, Siberia.

This species grows on rotten logs, rocks and tree trunks. It seems to prefer
calcareous or basic substrata.
5. Mnium hornum Hedw. (Fig. 221, A)

Spee. Muse.: 188 (1801).
Plants reddish-green in most part, deep green at tip. Stems to 50 mm long,
reddish. Lower leaves reddish, triangular-lanceolate, ea. 2 mm long, appressed, the
median leaves curled and twisted when dry, oblong, ea. 9 x 1 mm, decurrent, the
upper leaves ea. 6.5 x 0.8 mm; borders distinct throughout, formed by linear,
brownish cells, 2 cells wide above, 3 cells wide below; costa reddish-brown,
extending to the leaf apex or shortly excurrent, sometimes ending below the leaf
apex, with several large teeth on the back above, and occasionally on the ventral
side above. Median laminal cells rectangular, subquadrate or irregular, slightly
collenchymatous, 15- 30 x 12-20 µ,m, slightly bulging, thin-walled; lower cells
longer, rectangular, the walls ± thinner, not collenchymatous. Dioicous. Outer
perichaetial leaves linear, narrower at middle, the innermost leaf triangular-linear,
mostly ea. 2 mm long. Setae to 40 mm long, 0.25 mm thick, flexuose. Capsules
horizontal to slightly pendent, 3.5-4.5 x 1.5-1. 7 mm, brown. Operculum roundedconic, ea. 0.8 mm long. Exostome teeth yellowish; basal membrane of endostome
extending to 1/2 the length of exostome teeth, the cil ia 3, as long as the segment.
Spores 15-30 µm, variable in size, yellowish, minutely papillose. Male plants similar
to the female, with a discoid perigonium . Outer perigonial leaves acute, reflexed,
ea. 4.0 x 1.5 mm, the inner leaves ovate, broadly acute, ea. 2 mm long.
Exsi ccati: Musci Japonici 21: 1031 (1966).
Distribution: Japan (Hokkaido , Honshu, Shikoku, Kyushu), Europe, N. America.

The Japanese population seems to represent a variety distinct from var.
The plants grow on soil, humus or
decaying logs.
M. hornum is distinguished from allied species by its large size, and the reddish
costa bearing several large teeth at the back above.

horn um (Koponen 1973, Hikobia 6: 185).

6. Mnium laevinerve Card. (Fig. 222)
Bull. Soc. Bot. Gen eve ser. 2, 1: 128 (1909) .
M. arisanense Sak. , Bot. Mag . Tokyo 49: 682, f. 1 (1935) .

Plants yellowish-green to brownish. Stems to 20 mm long, erect; sterile shoots
attenuate. Leaves appressed and crisped, ± incurved when dry, erect-spreading
when moist, the lower leaves oblong-ovate, ea. 1.5 x 0.5 mm, the upper leaves
oblong, widest at middle, rarely ovate, to 4.0 x 0.9 mm, acute, long decurrent,
plane; margins distinctly bordered with linear, reddish or reddish-brown cells,
dentate from apex to near the base, the upper teeth larger; costa short- or longexcurrent, smooth at back above, reddish, sometimes reddish-brown. Lamina! cells
not in rows; median cells rounded or irregular-hexagonal, 12-18 µ,m long (±
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Figure 221.
a. Leaves, x10. b. Cells at leaf apex, x 135. c. Median laminal
x1 0. c,f Capsules, x7. g. Perigonial leaves , x10. [Noguchi
leaves,
ial
cel ls, x250. d. Perichaet
25169]
0. j,k. Cross-sections of
B. M. heterophy llum (Hook.} Schwaegr. h. Plant, x7. i. Leaves, x1
m,n. Median laminal cells ,
leaves (j, upper, k, lower parts), x130. /. Cells at leaf apex, x130.
se Besch. ]
x250. o. Perichaetial leaves , x10. p. Capsule, x7. [lsotype of M. sapporen
A. Mnium hornum Hedw.
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homogeneous in size), collenchymatous; cells at the extreme base rectangular,
25-30 x 8-10 µm. Dioicous. Inner perichaetial leaves linear, to 3.5 x 0.3 mm. Seta
solitary, to 20 mm long, yellowish-brown. Capsules horizontal to pendent, short
oblong, with a short apophysis, 1.5-2.5 x 1.0-1.5 mm, brown. Operculum with a
long, acute beak, ea. 1.5 mm long. Exostome teeth to 0.7 mm long; basal

membrane of endostome extending to 1/2 the length of exostome teeth, the cilia 3,
as long as the segments. Spores 20-25 µm . Calyptra cucullate, ea. 4 mm long.
Male plants large, with a large discoid perigonium and several, slender,
microphyllous, subfloral branches.
Exsiccati: Musci Japonici 2: 67 (1948); 5: 231 (1951), as M. thomsonii; 7: 326 (1953); 13: 631
(1958); 20: 986 (1964) .
Distribution: Japan (Honshu, Shikoku, Kyushu), Korea, China, Himalaya, Taiwan, Philippines.

M. laevinerve is not rare in Japan and is often confused with M. heterophyllum
(Hook.) Schwaegr. The smooth costa, small collenchymatous cells of leaves, and
the long, acuminate operculum beak serve to distinguish this species from other
Japanese species of Mnium.
7. Mnium lycopodioides Schwaegr. (Fig . 223, A)
Spee. Muse. Suppl. 2(2) : 24, t. 160 (1826) .
Plants reddish-green to reddish-brown. Stems ea. 20 mm long, erect; sterile
shoot arcuate, reddish-brown. Leaves strongly crisped when dry, erect-spreading
when moist, distant, the lower leaves ovate, reddish, the upper leaves oblonglanceolate, to 4.0 x 1.5 mm, acute, long decurrent, convex; margins strongly
bordered with reddish, linear cells, dentate in the upper half, the upper teeth larger;
costa confluent with the border cells at apex, reddish, smooth. Median lamina! cells
rounded-hexagonal, distinctly collenchymatous, variable in size, 20-30 µm long
(the cells of the Llpper leaves somewhat smaller), towards costa larger; lower cells
elongate, 35--45 x 15-20 µm . Dioicous. Sporophytes similar to those of M.
laevinerve Card .
Exsiccati: Musci Japonici 9: 433 (1955).
Distribution: Japan (Hokkaido, Honshu) , China, Himalaya, Taiwan.

This is a little known species in Japan.
M. lycopodioides is similar to M. laevinerve Card. in having a smooth costa,
but it may be separated by the large size of the plants and of the lamina! cells, and
by the leaves more crisped when dry.
8. Mnium thomsonii Schimp. (Fig. 223, B)
Syn. ed. 2: 485 (1876).
Plants small. Stems ea. 10 mm long. Leaves slightly incurved when dry, erectspreading when moist, the lower leaves broadly acute, ea. 1.5 x 0.9 mm, the upper
leaves oblong-ovate to oblong-lanceolate, to 2.0 x 0.9 mm, cuspidate, shortly
decurrent at base; margins ± reddish, with remote teeth in the upper half, bordered

MNIACF.,J\E

507

Figure 222.
Mnium /aevineNe Card . a. Plant, x7. b. Leaves, x10. c,d. Cross-sections of leaves (c, upper,
d, lower parts), x130. c. Cells at leaf apex, x130. f,g. Median laminal cells, x250. h. Perichaetial
leaves, x10. i. Capsule, x7. j. Peristome teeth, x130. k. Male plant, x7. (lsosyntype of M.
/aevineNe Card .]
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throughout by 2--3 rows of linear cells; costa extending to the leaf apex, often with
several small teeth at back above, reddish below. Median laminal cells hexagonal
or subquadrate, 10-15 µm, thin-walled, not collenchymatous; lower cells ±
elongate, rectangular or hexagonal. Dioicous. Inner perichaetial leaves narrowly
lanceolate with large teeth, ea. 3 mm long. Setae ea. 1O mm long, yellowish-brown.
Annulus present. Operculum long rostrate, ea. 1.2 mm long. Exostome teeth ea.
0.6 mm long, yellowish-brown at base. Spores 30--35 µm.
Distribution: Japan (Hokkaido, Honshu), Siberia, China, India, Caucasus, Europe, N. America.
EXCLUDED SPECIES
1. Mnium marginatum (With.) P. Beauv. , Prodr.: 75 (1805).
Sakurai (1935; Bot. Mag. Tokyo 49: 680) described M. marginatum var. grandirete Sak. from
Japan. According to Koponen (1973) , this plant is not M. marginatum , and I know of no
authenticated records of this species in Japan.

3. Cyrtomnium Holmen
Cyrtomnium hymenophylloides (Hueb.) Nyholm (Fig. 224)
lllustr. Moss FI. Fenn.: 276, f. 155 (1958).
Mnium hymenophyl/oides Hueb., Muse. Germ.: 416 (1833).

Plants small, pale green. Stems simple, to 20 mm long, with scabrous rhizoids
at base. Leaves ± bifarious, scarcely altered when dry, rounded, apiculate, not
decurrent at base, plane, the median leaves to 2.5 x 1.5 mm, the lower and upper
leaves smaller; margins plane, entire, bordered throughout, the borders yellowish,
composed of 2 (above) or 3 (below) rows of linear cells, unistratose; costa ±
flexuose, ending below the leaf apex; in cross-section with dorsal and ventral
stereids. Median lamina! cells hexagonal, 50-65 x 35-40 µm, somewhat in diagonal
rows, thin-walled, scarcely collenchymatous; upper and lower cells similar to the
median.
Distribution : Japan (Hokkaido, Honshu) , northern Asia, Europe , Greenland , N. America.

This species is rare in Japan and confined to the subalpine zone of Japan.
According to Takaki (1953) it grows in crevices in limestone cliffs and no
sporophytes have been found.

4. Plagiomnium Kap.
Stems erect, often with procumbent stems below, in cross-section angular,
central strand large. Lower leaves minute and distant, the upper leaves much
larger, compact, the apex broadly acute, obtuse or emarginate, often decurrent at
basal corners; margins plane or slightly undulate, distinctly bordered throughout by
several rows of linear cells, strongly dentate, with unicellular to multicellular teeth;
costa percurrent or confluent with the border cells or shortly excurrent. Median
laminal cells large, hexagonal, rounded-hexagonal or irregular, ± bulging; lower
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Figure 223.

A. Mnium /ycopodioides Schwaegr. a. Leaves , x10. b. Cell s at leaf apex, x135. c. Median
lamina! cells, x250. d. Peri chaetial leaves, x10. [Noguchi 67801]
B. M. thomsonii Sch imp. e. Plant, x7.
lamina! ce lls, x250. (Noguchi 36030]

f

Leaves , x 15. g. Cell s at leaf apex, x180. h. Median
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cells somewhat elongate. Leaves of procumbent stems somewhat bifarious.
Dioicous or synoicous. Inner perichaetial leaves much smaller than the upper
leaves, linear-lanceolate. Setae elongate. Capsules horizontal to pendent, ovate to
oblong, with an indistinct apophysis; stomata cryptopore. Annulus developed.
Operculum conic to dome-shaped or rostrate. Exostome teeth linear-lanceolate,
yellowish, papillose throughout; basal membrane of endostome high, the segments
large, as long as the exostome teeth, strongly perforated, the cilia 2-5, long,
articulated.
Spores minutely papillose.
Calyptra cucullate, long-rostrate,
acuminate.
Male plants large, usually with a discoid perigonium, without
innovations. Antheridia and paraphyses numerous.
KEY TO THE SPECIES

1. Marginal teeth of leaves small, blunt, usually unicellular. Operculum rostrate.
Stomata over the entire capsule ........... .. .............. ......... ...... .. .. ............ ................. 2
1. Marginal teeth of leaves large, sharp, uni- or multicellular. Operculum not
rostrate. Stomata restricted to neck of capsule ............................................ ...... 4
2. Borders of leaves rather indistinct, composed of rectangular or sublinear cells
... .... ... ...... .. ..... .. .... ....... ..... .. ............. ..... .. ......... ........... ... .......... 8. P. succulentum
2. Borders of leaves distinct, composed of long, linear cells ...................... ........ 3
3. Leaves oblong to lingulate, often emarginate at apex, slightly undulate when
moist. Median laminal cells 15-25 µm long, a single row of juxtacostal cells
distinctly large ..... .................................. .... .. .. .......... .... .. .......... .. .. 6. P. maximoviczii
3. Leaves rounded, rounded-elliptic or oblong, rounded-obtuse, scarcely undulate
when moist. Median laminal cells 50-85 x 35-50 µm, juxtacostal cells not
distinctly large .................................................... 7. P. rostratum subsp. vesicatum
4. Leaves elongate-lingulate, slightly undulate when moist; marginal teeth
unicellular; costa scarcely narrower upwards .......... ............ 3. P. confertidens
4. Leaves elliptic, oblong or obovate, mostly not undulate when moist; marginal
teeth uni- or multicellular; costa distinctly narrowed upwards ........ ................ 5
5. Leaves oblong to elliptic, rounded and apiculate; margins dentate almost all
around .......... ....... .. .. .. ... ..... ...... ... ............ ....... ..... ......... ....... ......... ........ ...... ....... ... .. . 6
5. Leaves obovate to elliptic, acute at apex; margins dentate in the upper half ..... 7
6. Dioicous .. ...... .... ... ... .............. .............. ............... ..................... .... .. .. ... . 4. P. affine
6. Synoicous ............................................. ............ .. ....... .... ............ .... 5. P. medium
7. Upper leaves elliptic to obovate, broadest near the middle; marginal teeth
triangular, sharp, composed of single cell. Median laminal cells roundedhexagonal to -rectangular .... ..... ........................... .. ... .... ........ ...... 1. P. cuspidatum
7. Upper leaves spathulate to elliptic, broadest in the upper two thirds; margins
coarsely dentate in the upper thirds, the teeth spinose, the small teeth
composed of one, the larger teeth of 2 or more cells. Median laminal cells
hexagonal or transversely elongate-hexagonal ............... ........ .. .. 2. P. japonicum
1. Plagiomnium cuspidatum (Hedw.) Kap.
Ann. Bot. Fenn. 5: 146 (1968}.
Mnium cuspidatum Hedw., Spee. Muse.: 192, t. 45 (1801).
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Figure 224.
Cyrtomnium hymenophylloides (Hueb.) Nyholm. a. Plant, x7. b. Cross-section of stem,
x250. c. Leaves, x 15. d. Cross-section of leaf, x250. e. Cells at leaf apex, x135. f Median
lamina! cells, x 135. [Takaki 11751]
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Stems usually 30-40 mm long. Stem leaves strongly undulate-incurved when
dry, erect-spreading when moist, the lower leaves broadly obovate, broadly
decurrent, ea. 3.5 x 1.8 mm, the upper leaves elliptic to obovate, widest near the
middle, acute, decurrent at base, to 6 x 3 mm, plane; margins dentate in the upper
half, the teeth sharp, each composed of single, triangular cell; costa confluent with
the border cells at apex. Median lamina! cells rounded-hexagonal or -rectangular,
15-30 µm long, thin-walled, slightly collenchymatous; lower cells often rectangular,
the borders comprising 2-3 rows (5-6 in basal part) of linear, flexuose, slightly
yellowish cells. Synoicous or dioicous. Inner perichaetial leaves lanceolate, to 1.5
mm long. Seta solitary, 20-25 mm long, 0.35-0.40 mm thick, reddish-brown.
Capsules horizontal or slightly pendent, oblong, 4.0-4.5 x 1.5-1.8 mm. Operculum
conic, rounded-obtuse or dome-shaped, 0 .6-0.7 mm long. Exostome teeth to 0.65
mm long; endostome brownish.the basal membrane extending to 1/2 the length of
exostome teeth, the segments with a chain of large pores along the keel line.
Calyptra 3.0-3.5 mm long.
1a. var. cuspidatum (Fig. 225, A)
Synoicous. Chromosome number n = 12.
Distribution: Japan (Hokkaido, Honshu), Korea, Ch ina, Taiwan?, Hi malaya, Europe.

1b. var. trichomanes (Mitt.) Nag. (Fig. 225, B)
Check List Mosses Japan: 20 (1974).
Mnium acutum Lindb ., Acta Soc. Sc. Fenn. 10: 227 (1872). -Plagiomnium acutum (Lin db.) Kop .,
Ann . Bot. Fenn. 12: 57 (1975). - M. trichomanes Mitt., Kew J . Bot. 8: 231 (1856). - M. nipponense
Sak., Bot. Mag . Tokyo 49: 768, f . 5 (1935) . -M. noguchii Sak ., Bot. Mag. Tokyo 49: 843, f. 8 (1935) . M. cuspidatum var . trichomanes (Mitt.) Nog. , Misc. Bryol. Lichenol. 2: 2 (1960) .

Dioicous. Chromosome number n = 6.
Exsiccati: Musci Japonici 2: 68 (1948), as Mnium trichomanes; 8: 375 (1954), as M. trichomanes ;
16: 789 (1960) , as M. cuspidatum var. trichomanes ; 28: 1386 (1977) ; 34: 1685 (1983) , as Plagiomnium

acutum.
Distribution: Japan (Hokkaido , Honshu , Shikoku , Kyushu , Ryukyu).

This variety thrives on shaded ground or on rocks, or often on the basal part of
tree trunks in sunny stations. Fertile stems are rare. The tips of the procumbent
stems become attached to the substratum by fasciculate rhizoids, and they may
then produce new shoots.
2. Plagiomnium japonicum (Lind b.) Kap. (Fig. 226)
Ann. Bot. Fenn. 5: 146 (1968) .
Mnium japonicum Lindb., Acta Soc. Sc. Fenn. 10: 226 (1872). - M. brevinerve Di x., Hong Kong
Natural. suppl. 2: 17, f . 8 (1933). - M. giganteum Sak. ex Oti, Bot. Mag. Tokyo 63: 81, f. 3 (1950),
horn. il leg .

Stems usually 5-10 mm long, with large innovations at the base of fertile stem.
Stem leaves strongly crisped and undulate when dry, wide-spreading when moist,
the lower leaves obovate, wide and long decurrent at base, ea. 2.5 x 1.5 mm, the
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Figure 225.

A. Plagiomnium cuspidatum (Hedw.) Ko p. var. cuspidatum. a. Leaves , x7. b. Cells at leaf
apex , x135. c,d. Median lam in a! cells, x180. c. Perichaetial leaves, x7. [Hattori s.n. ]
B. P. cuspidatum var. trichomanes (Mitt.) Nag. f Plants, x 1. g. Leaves, x7. h. Median
lamina! cells, x180. i. Inner perichaetial leaves, x7. j. Capsule, x7. k. Outer perigonial leaf, x7.
/. Inner perigonial leaf, x7. [Noguchi 49123]
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median leaves spathulate to elliptic, to 6.0 x 3.5 mm, broadly acute, usually widest
in the upper two thirds, gradually narrowed downwards, broadly long-decurrent at
base, recurved at apex, the carnal leaves narrowly-spathulate, to 7.5 x 2.5 mm;
margins recurved below, coarsely dentate in the upper third, the teeth variable in
size and direction, the small teeth composed of 1 cell, the large teeth spine-like and
composed of 2 or more cells; costa percurrent or confluent with the borders at
apex. Median lamina! cells hexagonal to transversely elongate-hexagonal, 35-50 x
25-30 µm, slightly collenchymatous; cells at leaf insertion slightly larger; borders
generally composed of 2-3 (5-6 below) rows of flexuose, slightly yellowish cells.
Dioicous. Inner perichaetial leaves triangular-lanceolate, to 2.5 x 0.9 mm. Setae
solitary or 2-3 together, 35-40 mm long, ea. 0.45 mm thick at base, flexuose,
reddish-orange. Capsules pendent, oblong to ovate, brown, 3.0-3.5 x 1.5- 2.0 mm;
exothecial cells thick-walled. Operculum conic, acute, 0.8-1 .0 mm long. Exostome
teeth to 0.85 mm long; basal membrane of endostome extending to 1/2 the length
of exostome. Spores 18-25 µm. Male plants somewhat smaller than the female.
Inner perigonial leaves triangular-ovate, acute, ea. 1.5 x 1.5 mm.
Exsiccati: Musci Japonici 13: 630 (1958), as M. japonicum; 17: 831 (1962), as M. japonicum.
Distribution: Japan (Hokkaido, Honshu , Shikoku, Kyushu) , China.

3. P/agiomnium confertidens (Lindb. & Arn.) Kap. (Fig. 227, A)
Ann. Bot. Fenn. 5: 146 (1968} .
Astrophyl/um confertidens Lindb. & Arn., K. Svensk. Vet. Ak . Handl. 23(10) : 17 (1890). undulatum auct. non Weiss ex Hedw.: Lindb., Acta Soc. Sc. Fenn. 10: 224 (1872).

Mnium

Plants robust. Procumbent stems to 100 mm long, densely leaved. Leaves
strongly crisped when dry, widely spreading when moist, the median leaves
elongate-lingulate, decurrent at base, rounded and mucronate at apex, apex
slightly recurved, to 15 x 2 mm; margins plane or slightly undulate, bordered by 2-3
rows of linear, colorless, thin-walled cells throughout, dentate to near the leaf base,
the teeth usually composed of single cell, rarely 2-3 cells, acute, directed forwards;
costa stout, scarcely narrowed upwards. Median lamina! cells rounded-hexagonal,
collenchymatous, 20-28 µm long, towards margin and apex smaller; lower cells
slightly larger, oblong-hexagonal.
Exsiccati: Musci Japon ici 9: 435 (1955), as Mnium undulatum; 26: 1283 (1976).
Distribution : Japan (Hokkaido, Honshu, Shikoku) , Korea, Soviet Far East, Himalaya.

The plants have a superficial resemblance to P. undulatum (Hedw.) Kap. of
Europe when moist, but are distinguished from the latter when dry by the strongly
shrunken and crisped leaves. Mnium undulatum Hedw. was reported by Sde
Lacoste (1866} and Lindberg (1872} from central Japan, but the reports seem to be
based on misidentifications of P. confertidens.
4. Plagiomnium affine (Funck) Kap. (Fig. 227, B)
Ann. Bot. Fenn. 5: 146 (1968}.
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Figure 226.
Plagiomnium japonicum (Lindb.) Kop . a. Plant, x1. b. Leaves of fertile stem , x7. c. Cells at
leaf apex, x135. d. Median laminal cells, x135. e. Median laminal cells , x180. f Perichaetial
leaves, x7. g, h. Capsules, x7. i. Perigonial leaves, x7. [Noguchi 51431]
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Mnium affine Bland. ex Funck, Crypt. Gew. Fichtelgeb. 17: 3 (1810) . -

M. tezukae Sak. , J. Jap.

Bot. 29: 114, f. 4 (1954) .-P/agiomnium tezukae (Sak.) Kop ., Ann . Bot. Fenn . 5: 146 (1968).

Plants deep-green. Fertile stems to 20 mm long, densely leaved; procumbent
stems elongate, with sparse leaves, the leaves smaller than those of fertile stems,
rounded, radiculose at tip. Leaves strongly contorted when dry, plane when moist,
the lower leaves broadly elliptic to rounded, the median leaves broadly elliptic, the
apex broadly acute to rounded, and cuspidate-pointed , decurrent at base, to 6 x 4
mm, the upper leaves oblong to lingulate, constricted at base, to 8.0 x 5.5 mm;
margins plane, bordered by usually 2-3 (4 in the lower part) rows of linear, thinwalled, slightly yellowish cells throughout; dentate to near leaf base, the teeth
variable in size and number of cells, larger teeth often almost perpendicular to
margin or directed somewhat upwards, attenuate and 3- sometimes 4-celled; costa
ending below the leaf apex or percurrent. Median laminal cells elongate-hexagonal ,
in diagonal rows from costa to margins, 55-75 x 30-35 µm, the walls thin, with or
without corner thickening, towards margin smaller; lower cells similar to the median
both in size and shape. Dioicous.
Exsiccati: Musci Japonici 22: 1081 (1968), as Mnium affine .
Distribution: Japan (Hokkaido , Honshu, Shi koku) , Asia, Caucasus, Europe , N. Ameri ca.

P. affine is highly variable in the shape of leaves and in the size and number of
marginal teeth. The sporophytes of this species are unknown in Japan.

5. Plagiomnium medium (B. S. G.) Kap. (Fig. 228)
Ann. Bot. Fenn. 5: 146 (1968) .
Mnium medium B. S. G., Bryol. Eur. 4: 196, t. 398 (1838) .

Plants large, yellowish- or pale-green. Procumbent stems to 100 mm long,
bifarious, with few rhizoids at middle, but often with fasciculate rhizoids at tip.
Leaves of fertile stems flexuose-undulate, elliptic or somewhat oblong, apex
rounded-obtuse and cuspidate, decurrent at base, to 7.00 x 0.65 mm, plane;
margins coarsely dentate almost throughout, the teeth ± spinose, each composed
of a single, elongate cell , rarely 2-celled ; costa shortly excurrent. Median laminal
cells hexagonal or oblong-hexagonal , 50-70 x 40- 50 µm , thin-walled, not
collenchymatous, in diagonal rows, towards margin smaller, towards base
elongate; distinctly bordered by 3 rows in middle, 2 rows at apex and 4 rows at
base, of linear cells. Leaves of procumbent stems similar to those of fertile stems
but often more rounded at apex. Synoicous. Inner perichaetial leaves linearspathulate, acute, ea. 3.5 mm long , strongly dentate in the upper half, the costa
excurrent. Setae solitary or paired, ea. 40 mm long, flexuose, reddish-brown below.
Capsules cernuous, oblong, ea. 3.5 x 1.7 mm. Operculum dome-shaped , slightly
apiculate, ea. 1 mm long. Exostome teeth ea. 0.8 mm long, yellowish.
Distribution : Japan (Hokkaido , Hon shu) , China, Europe , N. America.

P. medium has a northern distribution in Japan. I have not examined good
collections with sporophytes. The present description and illustration of the
sporophytes are based on a collection from Canada.
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Figure 227.
A. P/agiomnium confertidens (Lindb. & Arn .) Kop. a. Plant, x1. b. Leaves, x7.
section of leaf, x135. d. Cells at leaf apex, x135. e,f Median lamina! cells, x180.
43186]

c. Cross[Noguchi

B. P. affine (Funck) Kap. g. Leaves of fertile stem , x7. h. Leaves of procumbent stem , x?. i.
Cells at leaf apex , x180. j-1. Median lamina! cells, x180. [NIGH M1276]
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Figure 228.
Plagiomnium medium (B. S. G.) Kop. a. Leaves of procumbent stem, x7. b. Leaves of ferti le
stem, x7. c. Cells at leaf apex, x135. d,e. Median laminal cells, x180. f Inner perichaetial leaf,
x7. g. Capsu le, x7. [a-e, lwatsuki s.n.; f-g, Noguchi 7502 from Canada]
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Figure 229.
Plagiomnium maximoviczii (Lindb .} Kop. a. Plants, x 1. b. Leaves of fertile stem , x7. c.
Leave s of pro cumbent stem, x7. d. Ce lls at leaf apex, x180. e,f Med ian lamina! cells , x180. g.
Perichaetial leaves, x7. h. Capsule, x7. [Noguchi 22342]
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P. medium is closely allied to P. affine (Funck) Kap., and it is not easy to
distinguish the two taxa. The leaves of P. medium are usually more elongate and
with shorter marginal teeth than those of P. affine .

6. Plagiomnium maximoviczii (Lindb.) Kap. (Fig. 229)
Ann. Bot. Fenn. 5: 147 (1968).
Mnium maximoviczii Lindb ., Acta Soc. Sc. Fenn . 10: 224 (1872) .

Fertile stems 30-40 mm long; procumbent stems elongate. Lower stem leaves
ea. 4 x 2 mm, the median leaves to 7.5 x 3.0 mm, the upper leaves somewhat
spathulate, often emarginate at apex; margins slightly undulate, bordered
throughout by 2-4, sometimes 6 (below) rows of yellowish, linear or sublinear cell ,
densely dentate to near base, the teeth unicellular; costa stout, ending in a small
apiculus.
Median lamina! cells rounded -hexagonal, or rectangular, slightly
collenchymatous, small, 15-25 µ,m long, thin-walled , a single row of cells along
each side of costa much larger, rectangular, pellucid . Dioicous. Inner perichaetial
leaves spathulate, ea. 2 mm long, the costa excurrent. Setae 1-2 from each
perichaetium, 20-40 mm long, to 0.35 mm thick, slightly flexuose, reddish in the
lower half, yellowish-brown above. Capsules pendent, oblong, 3-4 x 1.2-1. 7 mm,
brown; exothecial cells thin-walled; stomata on apophysis, cryptopore. Operculum
1.5- 1. 7 mm long. Exostome teeth to 0.85 mm long; endostome yellow, the basal
membrane extending to 1/2 the length of exostome, the cilia 3- 5, shorter than
segments. Spores 15- 20 µ,m. Calyptra 4-5 mm long. Male plants somewhat
slender. Inner perigonial leaves lingulate, rounded-obtuse, ea. 3.5 x 1.7 mm.
Exsiccati: Musci Japonici 4: 168 (1950). as Mnium maximoviczii; 15: 716 (1959), as M.
maximoviczii; 16: 790 (1960) , as M. maximoviczii; 19: 929 (1964), as M. maximoviczii; 33: 1634 (1982).
Distribution: Japan (Hokkaido, Honshu , Shikoku , Kyushu , Ryukyu , Bonin Isis.), E. Asia .

This species is not rare in Japan and is found on soil or decayed logs.
7. Plagiomnium rostratum subsp. vesicatum (Besch.) Nag. (Fig. 230)
Misc. Bryol. Lichenol. 7: 2 (1975) .
Mnium vesicatum Besch., Ann. Sc. Nat. Bot. ser. 7, 17: 345 (1893). - Plagiomnium vesicatum
(Besch.) Kop., Ann. Bot. Fenn. 5: 147 (1968). - M. vesicatum var. f/uitans Sak ., Bot. Mag. Tokyo 49:
766 (1935). - M. vesicatum var. cataractarum Sak ., Bot. Mag. Tokyo 49: 766 (1935) . - M.
spathulatulum Sak., Bot. Mag . Tokyo 49: 769 (1935). - M. tanegashimense Sak ., Bot. Mag. Tokyo 49:
772, f . 7 (1935). - M. rostratum auct. non Schrad.: Nog ., J. Jap. Bot. 27: 31 , f. 1 (1952).

Fertile stems to 30 mm long , densely radiculose; procumbent stems to 50 mm
long, radiculose throughout. Leaves strongly shrunken and undulate when dry,
widely spreading when moist, the lower leaves rounded , scarcely decurrent, the
median leaves rounded-elliptic, rounded-obtuse and shortly apiculate, with
narrowed and shortly or scarcely decurrent base, the upper leaves oblong to
spathulate-oblong, rounded-obtuse or somewhat retuse and shortly apiculate at tip,
somewhat stipe-like at base; bordered throughout by 3- 4 (5 below) rows of linear,
flexuose, somewhat thick-walled, yellowish cells, dentate to entire, the teeth
unicellular; costa extending to the leaf apex, or ending below the apex. Median
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Figure 230.
Plagiomnium rostratum subsp. vesicatum (Besch.) Nog . a. Plant, x1. b. Leaves of fertile
stem, x7. c. Leave s of procumbent stem, x7. d. Cross-section of leaf, x88. c. Cells at leaf ape x,
x135. f Median laminal cells, x180. g, h. Median lam inal cells, x135. i. Perichaetial leaves, x7.
j. Capsule, x7. k. Perigonial leaf, x7. [a-f,h-k, Noguchi 26147; g, isotype of Mnium vesicatum
Besch.]
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laminal cells hexagonal, somewhat in diagonal rows, thin-walled , not
collenchymatous, 50--85 x 35-50 µm, towards leaf margins and apex smaller; lower
cells elongate-hexagonal.
Dioicous.
Innermost perichaetial leaf triangularlanceolate, ea. 1.5 mm long, the costa ending in the apex. Setae 1-2, sometimes
3-4 from each perichaetium, reddish-brown becoming orange-brown towards apex,
20-30 mm long, 0.30-0.35 mm thick.
Capsules pendent, oblong, without
apophysis, 3.0-3.5 x 1.4-1.6 mm; stomata cryptopore. Operculum 1.5-1 .7 mm
long. Exostome teeth to 0.8 mm long; endostome brownish, the basal membrane
extending to 1/2 the length of exostome teeth, the cilia 3, as long as the segments.
Spores 20-25 µm. Calyptra 4-5 mm long, yellowish below, brown above. Male
plants slender, with distant leaves, sometimes with an innovation under the discoid
perigonia. Inner perigonial leaves lingulate, rounded-obtuse or slightly retuse,
shortly apiculate, ea. 4 x 2 mm; antheridia and paraphyses numerous.
Exsiccati : Musci Japonici 3: 116 (1949} , as Mnium rostratum ; 5: 232 (1951), as M. vesicatum; 6:
282 (1953), as M. vesicatum; 8: 376 (1954) , as M. vesicatum ; 19: 931 (1964), as M. vesicatum ; 20: 987
(1964) , as M. vesicatum.
Distribution: Japan (Hokkaido , Honshu , Shikoku, Kyushu , Ryukyu), Korea, China, Taiwan .

The marginal teeth of the leaves are highly variable: in some case the teeth are
dense and warty, and in other case they are indistinct. In the latter case, they are
hardly distinguished from the cells of borders, and the leaf margins look entire.
8. Plagiomnium succulentum (Mitt.) Kop. (Fig. 231)
Ann. Bot. Fenn. 5: 147 (1968) .
Mnium succulentum Mitt., J. Linn . Soc. Bot. suppl. 1: 143 (1959) .

Plants large and stout. Fertile stems to 30 mm long, with few leaves;
procumbent stems to 50 mm long, here and there clothed with radicles. Stem
leaves wide- to obovate-oblong, rounded-obtuse, apiculate, the insertion very
narrow, scarcely decurrent, to 10 x 6 mm, the upper leaves obovate-oblong to
obovate, constricted below; margins rather indistinctly bordered by 3, rarely 2-4
rows of rectangular or sublinear cells, 85-160 x 20-35 µm , yellowish, thin-walled ;
marginal teeth usually unicellular, rarely composed of 2-3 cells; costa usually
ending just below the apiculus. Median laminal cells hexagonal, in diagonal rows,
thin-walled, not collenchymatous, 90-130 x 40-60 µm, towards margin and apex
smaller; lower cells similar to the median. Dioicous. Inner perichaetial leaves
spathulate, rounded-obtuse to emarginate, long-apiculate, constricted below, to 3
mm long, the costa percurrent. Setae 1-2, or often 3 or 4 from each perichaetium,
flexuose when dry, ea. 30 mm long, reddish-brown below. Capsules cernuous,
oblong, 2.8-4.0 x 1.2-2.0 mm. Operculum shortly rostrate, 9.0-1.5 mm long.
Exostome teeth to 1 mm long, yellowish-brown; cilia of endostome 2-3. Spores ea.
20 µm. Calyptra cucullate, with a long, horn-shaped beak, 6-8 mm long.
Exsiccati: Musci Japonici 5: 230 (1951) , as Mnium succulentum ; 27: 1335 (1976}; 34: 1686 (1983}.
Distribution: Japan (Honshu, Shikoku, Kyushu , Ryukyu), S. E. Asia .
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Figure 231.
Plagiomnium succu/entum (Mitt.) Kop. a. Leaves of procumbent stem, x7. b. Leaves of
fertile stem, x7. c. Cross-section of leaf, x88. d. Cells at leaf apices, x88. c. Cells at leaf apex,
x 135. f, g. Median laminal cells, x 135. h. Perichaetial leaves, x7. i. Capsule, x7. [Noguchi
51027)
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This species is not rare in damp sites in western and southern Japan. The
plants commonly grow ~ubmerged or subject to spray from running water.
The structure of the leaf margins is highly variable; the teeth are composed of
several cells when well developed , but often they are smaller and comprise only 1
cell. The margins are not uncommonly almost entire, and the borders are only
slightly distinguished.

5. Pseudobryum (Kindb.) Kap.
Stems with a central strand, the epidermal and cortical cells lax. Leaf margins
indistinctly bordered, entire or with long, spinose, unicellular teeth throughout the
whole length; costa extending to the leaf apex or ending well below, indistinctly
pinnately-branched . Laminal cells arranged in diagonal rows; median cells
rhomboidal - or elongate-hexagonal, with acute ends, thin-walled; marginal cells in
several rows, narrower and much longer than the median laminal cells. Dioicous.
Setae usually aggregated, rarely solitary. Capsules oblong, pendulous; stomata
cryptopore. Annulus present. Exostome teeth large, linear-lanceolate, finely
papillose throughout; basal membrane of endostome extending to 1/2 the length of
exostome teeth, strongly perforated , the cilia 2-3, as long as the segments. Male
plants similar to the female, with discoid perigonia.
KEY TO THE SPECIES

1. Median leaves rounded-elliptic to wide-obovate, rounded obtuse, not undulate,
scarcely decurrent at base; margins entire or with small , obtuse teeth ; costa
ending well below the leaf apex .. .... .. ..... ..... ... ... .... .. ........ .. ....... . 1. P. cinclidioides
1. Median leaves oblong-lingulate, acute, undulate, long decurrent at base;
margins with many long, spinose teeth; costa extending to the leaf apex .. .. ....... .
..... ....... ..... . ......... .......... ............ ....... ............ ............ ... ... ......... ... ...... 2. P. speciosum
1. Pseudobryum cinclidioides (Hueb.) Kap. (Fig. 232, B)
Ann. Bot. Fenn. 5 : 147 (1968).
Mnium cinclidioides Hueb., Muse, Germ. : 416 (1833). Bowers, Lindbergia 6: 30 (1980).

P/agiomnium cinclidioides (Hueb.)

Plants light green, very soft. Erect stems ea. 40 mm long; procumbent stems
slender, to 100 mm long, sparsely leaved, denudated below. Leaves of erect stems
shrunken and undulate when dry, the lower leaves small, rounded, the median
leaves rounded -elliptic to wide-obovate, rounded-obtuse, with or without small
apiculus, rounded and scarcely decurrent at base, to 8 x 5 mm ; margins slightly
bordered , with small, rounded, obtuse teeth or entire; costa ending well below the
leaf apex. Median laminal cells elongate-hexagonal , in diagonal rows, 85- 110 x
20-25 µm; marginal cells in ea. 3 rows linear-hexagonal, 85-125 x 12-16 µm, with
thin but subporose walls; lower cells oblong-hexagonal, in diagonal rows. Leaves
of the procumbent stems similar to those of the erect stems.
Distribution : Japan (Hokkaido , Honshu) . Widel y di stributed in the N. Hemisphere.
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Figure 232.
A. Pseudobryum speciosum (Mitt.) Kop. a. Plant, x1. b. Leaves, x7. c. Cells at leaf apex,
x135. d,e. Median lamina! cells, x135. f Outer perichaetial leaf, x7. g. Inner perichaetial leaf,
x7. h. Capsule, x7. i. Perigonial leaves, x7. [Hattori s.n.]

B. P. cinclidioides (Hueb.) Kop. j. Leaves, x7.
laminal cells, x135. [Saito s.n. ]

k. Cells at leaf apex, x 135.

l,111. Median
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In Japan this species has been reported only from few localities, and no
sporophytes were found .
2. Pseudobryum speciosum (M itt.) Kop. (Fig. 232, A)
Ann. Bot. Fenn. 5 : 147 (1968) .
Mnium speciosum Mitt., Trans. Linn. Soc. London Bot. ser. 2, 3: 166 (1891).

Stems to 100 mm long, densely radiculose below. Leaves flexuose and
undulate when dry, the lower leaves distant, small , wide-oblong, rounded-obtuse or
slightly retuse, the median leaves oblong-lingulate, broadly acute, long-decurrent at
base, to 9 x 3 mm, the upper leaves acute, not decurrent at base; margins undulate,
with long, spinose teeth, the cells of teeth much longer than the median lamina!
cells; costa extending to the leaf apex. Median lamina! cells oblong-hexagonal, in
diagonal rows, thin-walled, 65-85 x 13-16 µm, towards margin shorter and slightly
narrower, marginal cells in 3- 5 rows, linear-rhomboidal and with thin but porose
walls. Outer perichaetial leaves linear, ea. 5 mm long, the inner leaves triangularlanceolate, ea. 3 mm long. Setae usually 2-3, rarely to 10 from each perichaetium,
to 30 mm long, to 0 .35 mm thick, reddish-brown. Capsules pendulous, oblong, 6-7
x 1.7-2.4 mm, brown; cells of apophysis bulging. Exostome teeth brownish, to 0.85
mm long; endostome brownish , the cilia 3 . Spores, 15- 20 µm. Male plants
sparsely foliated. Inner perigonial leaves wide-obovate, long-acuminate, ea. 1.5 x
1.2 mm.
Exsiccati: Musci Japonici 4: 169 (1950) , as Mnium speciosum ; 10: 476 (1956), as M. speciosum ;
11 : 532 (1956), asM. speciosum; 30: 1476 (1987).
Distribution : Endemic to Japan (Hokkaido , Honshu , Shikoku) .

6. Rhizomnium (Broth.) Kap.
Plants minute to medium-sized, often reddish-green. Stems with a large central
strand and false leaf traces, usually radiculose below. Rhizoids somewhat
scabrous. Leaves rounded-obtuse, very narrowly decurrent at base, the lower
leaves small, mostly round, remote, the upper leaves much larger, crowded and
rosulate, round, obovate or obovate-spathulate, apex round-apiculate to
emarginate, narrow at base; margins entire, bordered throughout with linear or
narrowly rectangular, reddish cells; costa ending below the leaf apex or extending
to the apiculus, usually reddish-brown . Median lamina! cells hexagonal, oblonghexagonal or almost rectangular, towards leaf base somewhat larger. Dioicous or
synoicous, rarely rhizoautoicous. Perichaetial leaves much smaller than the stem
leaves, with a long stipe-like base, the innermost leaf the smallest, linear. Seta
usually solitary, stout. Capsules horizontal to pendent, oblong to ovate, with a
small apophysis; exothecial cells ± thick-walled , with few stomata (cryptopore).
Operculum long-rostrate. Annulus present. Peristome double; exostome teeth
linear-lanceolate, densely papillose, the lamellae large; basal membrane of
endostome high, the segments as long as the exostome teeth, perforate, the cilia
2-3, filiform, elongate. Spores minutely papillose. Calyptra cucullate, reddish .
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Figure 233.

A. Rhizomnium paNulum (Mitt.) Kop. a. Female plant with a dwarf male plant, x 10. b.
Leaves, x15. c. Cells at leaf apex, x135. d. Median lamina! cells, x135. e. Perichaetial leaves ,
x15. f, Capsule, x15. g. Dry capsule , x1 5. h. Peristome teeth , x 135. i. Dwarf male plant, x34. j.
Inner perigonial leaf, x45. [Mayebara s.n.]
B. R. striatulum (Mitt.) Kop. k. Plant, x1. /. Leaves, x7. m. Cells at leaf ape x, x135. 11.
Median lamina! cells , x135. o. Perichaetial leaf, x7. p,q. Capsules, x7. r. Dry capsu le , x7. s.
Male plant, x1. [k-r, Noguchi 68745; s, Noguchi 33865]
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Male plants mostly large, with a rosulate, apical perigonium; paraphyses usually
clavate.
KEY TO THE SPECIES

1. Upper leaves broadly acute. Rhizoautoicous. Capsules longitudinally striate
when dry. Protonemata persistent ... .. .... .... ........... ................. ... ... .. 1. R. parvulum
1. Upper leaves rounded-apiculate. Dioicous or synoicous. Capsules not striate
when dry. Protonemata not persistent .................................................... ... ..... .... 2
2. Leaves apiculate; borders thick and prosenchymatous in the upper part ..... 3
2. Leaves not apiculate; borders thin and composed of almost elongaterectangular cells in the upper part ......................... ........................................... 5
3. Upper leaves ovate-oblong to oblong-spathulate; median laminal cells less than
40 x 20 µm .. .. ................... ................. ...... ....... ....... .. ............ ... .. ....... 2. R. striatulum
3. Upper leaves suborbicular, obovate or obovate-spathulate; median laminal cells
more than 70 x 50 µm .... ...... .. ... .. ..... .... .... ..... .. .. .... .. .... .. ... .. ... .. ... .. ........ ................. 4
4. Leaves wide-obovate; costa reaching to near the leaf apex .......... ........... ..... ....
....... .. ... ... ....... .... ...... ............... .... .............. .. .... ..... ..... ............. .. ... 3. R. tuomikoskii
4. Leaves wide-elliptic; costa ending far below the leaf apex ..... ....... 4. R. hattorii
5. Synoicous ................................. .. .. ... ... ... ........................... 7. R. pseudopunctatum
5. Dioicous ... .. ..... ... .......... ... .. .. ... .. ... .......... ... ............ .. ..... ... ...... ... ... ...... .. ......... ........... 6
6. Upper part of stem covered by micronemata ....... 5. R. punctatum var. elatum
6. Upper part of stem lacking rhizoids .............. .. .............. .. ....... .. ....... 6. R. nudum
1. Rhizomni1.1m parvulum (Mitt.) Kap. (Fig. 233, A)

Ann. Bot. Fenn. 10: 265, f. 1- 5 (1973).
Mnium parvu/um Mitt., Trans. Linn . Soc. London Bot. ser. 2, 3: 168 (1891). Besch ., Ann . Sc. Nat. Bot. ser. 7. 17: 346 (1893).

M. minutulum

Plants minute, reddish . Protonemata brown, persistent. Stems short, clothed
with brown, well-branched rhizoids. Lower leaves oblong to obovate-oblong , ea. 2
x 1 mm, the upper leaves slightly crowded, somewhat crisped when dry, widespreading and slightly recurved when moist, 2.5- 3.0 x 1.3- 1.6 mm, obovatespathulate to elliptic with a long, narrow stipe-like base, broadly acute; margins
slightly recurved below, the borders bistratose, reddish-brown , comprising two
rows of linear cells; costa ending far below the leaf apex in the lower leaves,
extending to near the leaf apex in upper leaves, reddish-brown. Median laminal
cells rectangular to elongate-hexagonal, 30-40 x 15-20 µm, in distinct diagonal
rows, thin-walled; upper cells 30-40 x 15-20 µm in diagonal rows; cells near the
extreme base elongate-rectangular, 40- 55 x 12-15 µm .
Rhizoautoicous.
Perichaetial leaves small , the costa extending to the leaf apex, the innermost leaf
linear, rounded -obtuse. Setae 10- 15 mm rarely to 25 mm long , ea. 0.13 mm thick,
brown. Capsules pendulous, ovate to oblong-ovate, 1.0- 1.6 x 0.7-0 .9 mm, brown,
becoming paler with age; apophyses indistinct, multistriate, sulcate when dry.
Operculum 0.8---0.9 mm long. Exostome teeth linear-lanceolate, 0.3-0.4 mm long,
without basal membrane, papillose-striolate, blackish-brown. Spores 20- 26 µm,
scabrous. Calyptra cucullate, wide at base, 1.0-1.2 mm long, reddish. Dwarf male
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Figure 234.
Rhizomnium tuomikoskii Kop. a. Plant, x 1. b. Steri le plant, x 1. c. Leaves, x7. d. Cells at leaf
apex, x135. e-g. Median laminal ce ll s, x135. h. Perichaetial leaves, x7. i. Capsul e, x7. j.
Peristome teeth, x135. k . Male plant, x1 . /. Rhizoid with a gemma, x62. [Noguchi s.n.]

530

MNlACEAE

plants near archegonia, with dense, well-branched rhizoids. Innermost perigonial
leaf ovate, ea. 0.5 mm long; paraphyses filiform, not clavate.
Exsiccati: Musci Japonici 16: 791 (1960), as Mnium minutulum.
Distribution: Japan (Hokkaido, Honshu, Shikoku , Kyushu), China, Soviet Far East, Himalaya.

Dwarf male plants with dense rhizoids are found in the axils of bracts in the
rosulate perichaetium. This is a unique character for this species.
2. Rhizomnium striatulum (Mitt.) Kop. (Fig. 233, B)
Ann. Bot. Fenn. 5: 143 (1968}.
Mnium striatulum Mitt., Tran s. Linn . Soc. London Bot. ser. 2, 3: 169 (1891).

Plants small, dark-green. Stems to 10 mm long, reddish. Lower leaves elliptic
to obovate, ea. 1 mm long, the upper leaves somewhat crowded at apex, slightly
contorted when dry, widely spreading when moist, obovate-oblong or oblongspathulate, with a large apiculus, ea. 3.5 x 1.3 mm, the uppermost leaf to 4.0 x 1.5
mm, with a long stipe-like base; borders stout, dark brown , comprising 2-3 rows of
linear to elongate-rectangular cells at apex; costa ending below leaf apex in the
lower leaves, often confluent to borders. Median laminal cells elongate-hexagonal
or almost rectangular, in diagonal rows, 30-40 x 15- 20 µm, the walls thin but with
slightly thickened corners; towards the base larger, lower cells elongate-hexagonal
to -rectangular, 100-150 x 25-30 µm. Dioicous. Perichaetial leaves spathulate, the
innermost leaf linear, ea. 1 mm long. Setae 15- 35 mm long, reddish-brown .
Capsules horizontal, oblong, 2-3 x 1.0-1.5 mm, narrowing to the seta, yellowishbrown. Operculum 0.7-1 .0 mm long. Exostome teeth to 0.35 mm long, brownish.
Spores 20-30 µm, scabrous. Calyptra 1.8-2.5 mm, reddish. Male plants similar to
the female plants in size.
Exsiccati : Musci Japonici 7: 327 (1953) , as Mnium striatulum ; 19: 930 (1964) , as M. striatulum; 32:
1592 (1981).
Distribution: Japan (Hokkaido, Honshu , Shikoku, Kyushu), Korea, Taiwan, Himalaya.

The leaves of R. striatulum have a large apiculus than other species of
Rhizomnium. The leaves are scarcely contorted when dry because of the stout leafborders.
3. Rhizomnium tuomikoskii Kap. (Fig. 234}

J. Hattori Bot. Lab. 34: 375, f. 10- 12, 13-15, 38, 42, 46 (1971}.
Stems to 20 mm long, usually clothed with rhizoids up to the middle,
sometimes for the entire length. Rhizoids often with elongate multicellular,
gemmae. Leaves scarcely undulate when dry, widely spreading or recurved when
moist, the median leaves ea. 5.0 x 3.5 mm, the upper leaves ea. 6.5 x 4.0 mm,
rounded-obtuse, very slightly apiculate, narrowed downwards to a short stipe-like
base; borders bistratose, comprising 2 rows of linear cells towards the apex; costa
brown, extending to the leaf apex or often ending below the apex. Median lamina!
cells hexagonal, 70-90 x 85-100 µm, in indistinct diagonal rows, uniformly thick-
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Figure 235.

Rhizomnium hattorii Kop. a. Plant, x1. b. Leaves, x7. c. Cells at leaf apex, x135. d-f
Median laminal cells, x135. g. Perichaetial leaves, x7. h,i. Capsules, x10. j. Male plant, x1.
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walled; at apex oblong-hexagonal, 40-50 x 35-45 µm. Dioicous. Innermost
perichaetial leaf linear-lanceolate, ea. 1.5 mm long, slightly bordered. Setae
somewhat flexuose, 35-40 mm long, reddish-brown below, yellowish above.
Capsules horizontal, oblong to oblong-ovate, ea. 3.5 x 1.5 mm, narrowed to the
seta, yellowish-brown. Operculum ea. 1.7 mm long. Exostome teeth to 0 .7 mm
long, finely papillose, light-brown. Spores 25-35 µm. Calyptra ea. 3 mm long.
Male plants as large as the female plants.
Exsiccati: Musci Japonici 3: 115 (1949) , as Mnium punctatum; 22: 1082 (1968) , as M. punctatum ;
34: 1692 (1983).
Distribution: Endemic to Japan (Honshu , Shikoku, Kyushu).

This species seems to be related to R. punctatum (Hook.) Kop. and has long
been considered to be conspecific by many authors. The well-developed rhizoidal
protonemata, often extending to the leaves of the terminal rosette, give a unique
appearance to the plants.
4. Rhizomnium hattorii Kap. (Fig. 235)
J. Hattori Bot. Lab. 34: 378, f. 16-18, 39, 43, 49 (1971).

This species is very closely allied to R. tuomikoskii Kap. and slightly
distinguished from it by the following respects.
Leaves broader in proportion to their length, widest near middle, with a shorter
stipe-like base, and with a rounded and slightly apiculate apex; costa is short and
ends far below the leaf apex. Laminal cells slightly larger, the median cells 90-120 x
80-85 µm (rarely 65-75 x 55-65 µm), scarcely in diagonal rows. Capsules oblong
to ovate-oblong, 3-4 x 1.5-2.0 mm.
Distribution : Endemic to Japan (Honshu , Shikoku . Kyushu) .

Koponen (1971) established this species, but it is difficult to separate it clearly
from R. tuomikoskii Kop. Although the broader leaves and shorter costa may be
somewhat helpful in distinguishing the two species, many intermediate forms are
found . It is questionable whether R. hattorii is distinct from R. tuomikoskii at a
specific level.
5. Rhizomnium punctatum var. elatum (Schimp.) Kap. (Fig. 236, A)
Ann. Bot. Fenn. 5: 143 (1968).
Mnium punctatum var. elatum Schimp ., Syn .: 398 (1860). - M. magnifolium Hor., J. Jap . Bot. 11:
503, f . 4, 5 (1935) . -Rhizomnium perssonii Kop ., Mem. Soc. F. FI. Fenn. 44: 34, f. 22 (1968) .

Stems reddish-brown, with dense, long, freely branched rhizoids below and
short rhizoids above. Leaves somewhat crisped and contorted when dry, widespreading when moist, the lower leaves wide-obovate or suborbicular, ea. 5.0 x 4.5
mm, broadly obtuse, not apiculate, the upper leaves wide-obovate to -elliptic, to 1o
x 7 mm, widest above the middle, often emarginate, not apiculate; borders palebrown, unistratose in the upper half, outline of the rectangular cells clear,
composed of 2-3 rows of cells at leaf-middle; costa ending far below the leaf apex,
brownish . Median lamina! cells oblong-hexagonal, 120- 150 x 50-55 µm, in
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Figure 236.

A. Rhizomnium punctatum var. elatum (Schi m p.) Kop. a. Plant, x1. b. Leaves, x5. c. Cells at
leaf apex, x135. d. Median laminal ce ll s, x135. c. Inner perichaetjal leaf, x7. f Capsu le, x7. g.
Male plant, x1. [a-[, Noguchi 73365; g, Hattori s.n .]
B. R. nudum (Britt. & Williams) Kop. h. Plant, x 1. i. Sterile plant, x 1. j . Leaves, x7. k. Cells
at leaf apex, x135. /. Median lamina! cells , x135. 111, 11 . Perichaetial leaves , x7. o. Male plant, x1.
[Musci Japonici 374]
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diagonal rows; apical and marginal cells in several rows much smaller. Dioicous.
Innermost perichaetial leaf oblong-lanceolate, ea. 1 mm long, not bordered. Setae
ea. 25 mm long, straight, reddish-brown. Capsules subglobose to oblong-ovate,
4-5 x 2.0-2.5 mm, rounded at the base, reddish-brown. Exostome teeth ea. 0.7 mm
long. Male plants as large as the female plants, with a large rosulate head.
Exsiccati: Musci Japonici 27: 1343 (1976), as R. perssonii; 31: 1542 (1980), as R. perssonii.
Distribution: Japan (Hokkaido, Honshu), Asia , Aleutians, N. America, Greenland , Europe.

This species has a northern distribution in Japan.
6. Rhizomnium nudum (Britt. & Williams) Kap. (Fig. 236, B)
Ann. Bot. Fenn. 5: 143 (1968) .
Mnium nudum Britt. & Williams, Bryologist 3: 6 (1900).

Stems to 30 mm long, brownish- to dark-brown, with rhizoids in the lower part
only. Leaves slightly contorted when dry, wide-spreading when moist, the lower
leaves suborbicular, ea. 2 mm long, the upper leaves wide-obovate or wide-elliptic,
widest near middle, to 6.0 x 4.5 mm, without a stipe-like base, rounded-obtuse, not
apiculate; borders reddish-brown , in 2 rows and unistratose at apex, the cells
rectangular, and 2-3 rows and bistratose at middle; costa extending to near the leaf
apex. Median laminal cells elongate-hexagonal, 85-11 0 x 50-60 µm, in diagonal
rows, uniformly tick-walled; cells at apex 40-65 µm long, almost isodiametric.
Dioicous. Innermost perichaetial leaf linear-oblong, small. Setae brown. Capsules
brown, ovate to oblong-ovate, rounded at base. Male plants as large as the female.
Exsiccati: Musci Japonici 8: 374 (1954) , as Mnium subglobosum; 11: 533 (1956), as M.
subglobosum .
Distribution: Japan (Hokkaido, Honshu) , N. America.

This species has a northern distribution in Japan.
7. Rhizomnium pseudopunctatum (Bruch & Schimp.) Kap. (Fig. 237, A)
Ann. Bot. Fenn. 5: 143 (1968) .
Mnium pseudo-punctatum Bruch & Sch imp., London J. Bot. 2: 669 (1843) .

Stems to 20 mm long. Lower leaves obovate, ea. 3.5 x 2.5 mm, the upper
leaves slightly contorted when dry, ea. 5.0 x 3.8 mm, obovate, rounded-obtuse, the
apiculus lacking, borders unistratose, comprising 1 row of cells at apex, 1- 2 rows in
mid-leaf and 2 rows below, the cells elongate-rectangular, rather thick-walled ,
yellowish, pellucid; costa ending far below the leaf apex. Median lamina! cells
oblong-rectangular, 65-80 x 30-40 µm, in diagonal rows, the walls thin but slightly
incrassate at corners; lower cells elongate-hexagonal or -rectangular, 85-120 x
30-40 µm . Synoicous. Perichaetial leaves obovate-spathulate, ea. 4.0 x 2.5 mm.
Setae 30-35 mm long, ea. 0.3 mm thick, reddish-brown below, yellowish-brown
above. Capsules pendulous or horizontal, ovate to subglobose, 2.5-3.0 x 1.5-2.0
mm, rounded at base, brown. Operculum ea. 1.2 mm long. Exostome teeth linearlanceolate, ea. 0.5 mm long, yellowish-brown, papillose. Spores 20-25 µm.
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Figure 237.

A. Rhizomnium pseudopunctatum (Bruch & Schimp.) Kop. a. Plant, x 1. b. Leaves, x7. c.
Cells at leaf apex , x135. d. Median laminal cells, x135. e. Perichaetial leaf, x7. f,g. Capsules,
x7. [Tolf s.n. from Sweden]
B. Hypnodendron vitiense Mitt. h. Plant, x1. i. Part of stipe, x10. j. Stipe leaves, x15. k.
Stem leaves, x15. /. Cells at apex of stem leaf, x250. m. Median laminal cells of stem leaves,
x385. 11. Median laminal cells of stem leaf, x250. o. Branch leaf, x15. [Kanashiro 678]
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Distribution: Japan (Hokkaido), Europe, Green land.

The above description and the illustration were taken from a collection from
Sweden.
This species is so closely allied to R. magnifolium (Hor.) Kop. that has often
been confused with it. The most important character of R. pseudopunctatum is the
synoicous inflorescence, in contrast to the dioicous inflorescence of most species
of Rhizomnium.
This species is very rare in Japan.

7. Orthomniopsis Broth.
Orthomniopsis dilatata (M itt.) Nog. (Fig . 238)
In Hara, FI. East. Himalaya 1: 563 (1966).
Mnium dilatatum Wils. ex Mitt. , J. Linn. Soc. Bot. suppl. 1: 143 (1859). - 0rthomniopsis japonica
Broth., Oefv. Finsk. Vet. Soc. Foerh. 49: 1 (1907). - 0. curiosissimum Hor. , Bot. Mag. Tokyo 50: 382,
f. 34 (1936). - 0. dilatatum (Mitt.) Chen, Rep. Spee. Nov. Regn. Veg. 58: 25 (1955).

Plants large, deep-green.
Creeping stems elongate, densely radiculose,
densely leaved. Leaves of creeping stems ± bifarious, contorted when dry, erectascending when moist, orbicular, rounded-obtuse, not decurrent at base, ea. 4 x 3
mm, plane, ± fragile; margins entire, indistinctly bordered; costa ending far below
the leaf apex. Fertile stems erect, densely leaved, densely radiculose, in crosssection scarcely angular, epidermal cells small, cortical layer of ea. 3 rows of thickwalled, ± porose cells, central strand small, indistinctly delimited. Leaves of fertile
stems slightly appressed when dry, erect-spreading when moist, the lower leaves
small, the median leaves obovate to spathulate, broadly acute, ea. 7.0 x 3.5 mm,
the upper leaves linear-spathulate, with a long stipe, to 10.0 x 2.5 mm; margins
plane, almost entire or indistinctly crenate, narrowly bordered throughout, the
borders yellowish, of 1 row in the upper and 2 rows in the median part; costa
ending far below the leaf apex. Median lamina! cells hexagonal, in diagonal rows,
65-85 x 40-45 µm, thin-walled, with localized thickenings, towards the margins
smaller; lower cells ± larger, the cells of stipes elongate. Synoicous (after
Okamura and Koponen) or dioicous (in the type, after Koponen). Inner perichaetial
leaves linear-spathulate, to 6 mm long. Setae 1.5-3.0 mm long. Capsules
emergent, erect to suberect, oblong-cylindric, with a ± elongate apophysis, 4--6 x
2.0-2.3 mm, yellowish-brown; stomata cryptopore. Annulus present. Exostome
teeth linear, obtuse, 0.80--0.85 mm long, scarcely incurved when dry, deep-brown,
densely papillose; basal membrane of endostome high, the segments large, as long
as the exostome teeth, the cilia short. Operculum long-rostrate, ea. 1.3 mm long.
Spores 60-75 µm . Calyptra naked, ea. 9 mm long.
Exsiccati: Musci Japonici 5: 236 (1951) , as 0 . japonica ; 15: 722 (1959) , as 0. japonica ; 20: 990
(1964), as. 0. japonica; 25: 1234 (1973); 30: 1484 (1978).
Distribution: Japan (Honshu, Shikoku, Kyushu), China, Taiwan, Malaya, Philippines, Sumatra,
Borneo, India, Sri Lanka, Himalaya.

The habits of this species are often corticolous or rupestral.
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Figure 238.
Orthomniopsis dilatata (Mitt.) Nog . a. Plant, x1. b. Leaves of fertile stem , x7. c. Leaves of
procumbent stem , x?. d. Cross-section of leaf, x95 . e. Cells of leaf apex, x95. f,g. Median
lamina\ cells, x95. h. Capsule , x6. i. Peristome teeth, x95. [Mayebara 23345, 23363]
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Aulacomnium Schwaegr.
Plants medium- to large-sized. Stems erect to prostrate, densely foliate, in
cross-section pentagonal , with a large central strand. Leaves lingulate, oblong or
lanceolate, rounded-obtuse to acute; margins plane to slightly recurved, coarsely
toothed above or entire throughout; costa extending to near the leaf apex, often
somewhat flexuose above, smooth, with dorsal and ventral stereid bands. Laminal
cells often with a mamilla or a large, the central papilla over each lumen on both
sides; median cells almost isodiametric, often with a stellate lumen caused by the
walls being strongly thickened at the cell corners; cells towards the leaf base
slightly differentiated. Dioicous or Autoicous. Perichaetial leaves smaller than the
stem leaves. Setae elongate, smooth. Capsules inclined, oblong-cylindric to
cylindric, slightly curved , with longitudinal ridges, strongly sulcate when dry.
Operculum conic-rostrate, obtuse at apex. Annulus large. Exostome teeth linearlanceolate, minutely papillose; basal membrane of endostome high, extending to
1/2 the length of exostome teeth or more, the segments large, as long as the
exostome teeth or shorter, strongly perforate, the cilia 2 or 3, filiform, nodulose.
Spores verrucose. Calyptra cucullate.
This genus has certain resemblances to the genus Rhizogonium, especially
sect. Rhizogonium, which is mostly distributed in the tropical or subtropical regions.
In particular, both genera are related with each other in the furrowed, cylindric
capsules as well as the peristome.
KEY TO THE SPECIES

1. Autoicous. Shoots complanate.

Leaf margins with many large teeth at apex;
base of leaves unistratose. Median laminal cells not stellate ......... ............ .......... .
........ ..................... ......... .. ..................... ... ... ......... . ..... ... ..... ......... 1. A. heterostichum
1. Dioicous. Shoots terete. Leaf margins almost entire; base of leaves bi- or tristratose. Median laminal cells stellate ..... ................ ...... .... ... ........ ...... ................. 2
2. Leaves narrowly lingulate, oblong-lanceolate or lanceolate, acute to roundedobtuse. Laminal cells each with a large papilla .. .. ..... .. .... ............ 3. A. palustre
2. Leaves broadly oblong to elliptic, rounded-obtuse. Laminal cells each with or
without a small papilla ................... ... .. .... ...... ...... ..... ......... ...... .. .... 2. A. turgid um
1. Aulacomnium heterostichum (Hedw.) B. S. G. (Fig . 239)

Bryol. Eur. 4: 215, t. 403 (1841) .
Arrhenopterum heterostichum Hedw. , Spee. Muse.: 198, t. 46, f. 1-9. (1801).

Plants large, green. Stems prostrate, forked, showing an annual growth ,
densely and complanately leaved, with leaves to 5 mm wide, radiculose, somewhat
bent at apex. Leaves somewhat undulate, complanately spreading when moist,
lingulate or ovate-oblong, the upper leaves larger, 3--4 x 1.2-1.6 mm, slightly
asymmetric, rounded-obtuse, narrow and scarcely decurrent at base; margins
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Figure 239.
Au/acomnium heterostichum (Hedw.) B. S. G. a. Plant, x 1. b. Leaves, x 12. c. Cells at leaf
apex, x160. d. Med ian lam inal cells, x300. c. Peri chaetial leaves , x12. f Capsu le, x9. g. Dry
capsu le, x9. h. Cross-section of capsu le, x12. i. Cross-section of capsule , x 160. j. Peristome
teeth , x110. k. Perichaetium and perigonia, x 12. /. Inner perigonial leaf, x43. [Noguchi 1501 0]
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plane or somewhat revolute, coarsely toothed above, the tooth small with single
cell , or large with several cells; costa stout at base. Median laminal cells roundedhexagonal or -quadrate, 9-15 µm long, the walls incrassate at the corners,
mamillose; lower cells almost rectangular or slightly longer than the median,
without mammillae, colorless. Autoicous. Perichaetial leaves few, smaller than the
stem leaves, oblong, acute, with a stipe-like base; paraphyses many. Setae 10-15
mm long, reddish-brown. Capsules inclined, oblong-cylindric, 25-32 x 0.8-1 .0 mm,
with a small apophysis, contracted below the mouth when dry. Operculum 0.8-1 .0
mm long. Exostome teeth linear-lanceolate, to 0.7 mm long, densely papillose;
endostome segments shorter than the exostome teeth, the cilia 3. Spores 9-12
µm . Perigonia below the perichaetium; inner perigonial leaves wide-ovate,
acuminate, ea. 0.5 mm long.
Exsiccati: Musci Japonici 5: 203 (1951}; 11: 501 (1968} ; 21: 1002 (1066}; 22: 1056 (1968}; 23:
1105 (1968}.
Distribution: Japan (Hokkaido , Honshu}, Korea, China, Siberia, Soviet Far East, eastern regions
of N. America.

This species grows on soil , on rocks covered by humus or on rotten logs in
forests.
The external appearance of this species is similar to that of Mnium or
Thamnobryum spp, but it is easily distinguished by the mammillate laminal cells and
furrowed capsules. The lingulate leaves with large teeth at apex are considerably
different from those of A. palustre (Hedw.) Schwaegr. and A. turgidum (Hedw.)
Schwaegr.
2. Aulacomnium turgidum (Wahlenb.) Schwaegr. (Fig. 240, A)
Spee. Muse. Suppl. 3(1) : 7 (1827) .
Mnium turgidum Wahlenb ., FI. Lapp .: 351 (1812}.

Plants large, to 150 mm long, yellowish-green to -brown. Stems simple or
forked, sometimes with slender branches, covered with rhizoids throughout,
densely foliate; shoots somewhat terete and julaceous, with leaves to 4 mm wide,
often clavate at apex. Leaves scarcely contorted when dry, imbricate, broadly
oblong to elliptic, widest at middle, the upper leaves 2.5-3.0 x 1.3-1.6 mm, roundedobtuse, cochleariform-concave; margins entire, narrowly revolute below, scarcely
decurrent at base; branch leaves small. Median lamina! cells stellate, 10-15 µm
long, each with a small, sometimes indistinct papilla, the walls strongly incrassate at
the corners; basal cells brown, rectangular, in 2-3 rows, without papillae, thin
walled. Dioicous.
Perichaetia terminal; inner perichaetial leaves lanceolate,
acuminate, ea. 1.5 mm long, the median leaves narrowly lingulate, rounded-obtuse,
ea. 2.5 mm long. Setae 3.0-3.5 mm long. Capsules horizontal, oblong, with a small
apophysis, 2.0-2.5 x 0.9-1 .0 mm. Operculum 0.6--0. 7 mm long. Exostome teeth
linear-lanceolate, attenuate, ea. 0.6 mm long, minutely papillose, yellowish-brown;
basal membrane of endostome high, the segments strongly perforate, the cilia 3,
elongate. Spores 10-12 µm, smooth. Male plants similar to the female plants, with
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Figure 240.

A. Aulacomnium turgidum (Wahlenb.) Schwaegr. a. Plant, x1. b. Cross-section of stem ,
x62. c. Cross-section of stem , x250. d. Leaves, x10. e. Cross-section of leaf , x250. f Cells at
leaf apex, x250. g. Median laminal cells, x250. [a, from Siberia; b-g, Noguchi 10753]

B.A. palustre (Hedw .) Schwaegr. h. Plant, x1. i. Leaves, x15. j,k. Cross-sections of leaves ,
x250. I. Cells at leaf apex, x250. m. Median lam inal cells, x250. n. Cells at leaf base , x180. o.
Inner perichaetial leaf, x20. p. Capsule, x10. q. Dry capsule, x10. r. Peristome teeth , x135. s.
Cluster of gemmae , x135. [h-n,s, Noguchi 1209; o-r, from Canada]
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a carnal head at apex. Inner perigonial leaves oblong or lingulate, rounded-obtuse,
ea. 2 mm long.
Exsiccati: Musci Japonici 14: 658 (1959}.
Distribution: Japan (Hokkaido, Honshu}. Korea, China, arctic & central Asia, Europe , N. America,
Greenland .

This species grows on moist soil in high elevation.
This species is clearly distinguishable from others by the large, tumid, julaceous
shoots. The broadly oblong or elliptic leaves, with rounded-obtuse apices are the
characters which distinguish A turgidum from A. palustre (Hedw.) Schwaegr. As to
the leaves of A turgidum , Crum (1973) writes that they have smooth cells, but the
plants in Japan, and sometimes in North America, have papillose or mamillose
laminal cells. The papillae, however, are smaller than those of A palustre.
3. Aulacomnium palustre (Hedw.) Schwaegr. (Fig. 240, B)
Spee. Muse. Suppl. 3(1): 216 (1827).
Mnium palustre Hedw., Spee. Muse.: 188 (1801 }.

Plants medium-sized, yellowish- to pale-green. Stems usually 30- 50 mm, rarely
100 mm long, sparingly branched, densely rad iculose throughout, densely leaved;
shoots terete, attenuate at apex. Sometimes the apices of sterile stems are
prolonged as long, microphyllous stalks which bear a cluster of leaf-like propagula
at apex. Leaves appressed and somewhat contorted or spirally flexuose when dry,
erect-spreading when moist, the lower leaves narrowly lingulate, rounded- or
broadly obtuse, concave, entire, the upper leaves to 3.0 x 0.85 mm, narrowly
oblong-lanceolate to lanceolate, acute to acuminate, keeled; margins slightly
revolute, often denticulate above; costa long-decurrent at base, distinctly flexuose
above, whitish at back when dry. Median lamina! cells stellate, with a large central
papilla; basal cells rectangular in 2-3 rows, brown, bulging, thin-walled, smooth.
Dioicous. Inner perichaetial leaves oblong -lanceolate, acuminate, ea. 1.5 mm long.
Setae reddish-brown, 15- 18 mm long. Capsules horizontal to pendulous when dry,
narrowly oblong, 1.5-2.5 x 0.6-0.9 mm, orange-brown, contracted below the mouth
when dry. Exostome teeth ea. 0.7 mm long, finely papillose; cilia of endostome 3.
Spores 8-10 µm . Operculum 0.7-0.9 mm long.
Exsiccati : Musci Japonici 9: 403 (1955} ; 31 : 1506 {1980) , as A palustre var. imbricatum .
Distribution: Japan (Hokkaido , Honshu}. Korea, northern Asia, Europe , N. America , Greenland .

The plants grow on damp peaty soil in bogs and swamps.
The species is variable in size and leaf shape. The upper leaves are lanceolate
and acute to acuminate, but the lower leaves are mostly rounded-obtuse.
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Racopilum P. Beauv.
Stems elongate, creeping, subpinnate with short branches, with dense rhizoids
in the ventral side, in cross-section with a central strand. Shoots complanate.
Lateral leaves ± contorted upwards when dry, widely spreading when moist, ovate
to oblong, somewhat asymmetric, rounded- or wide-obtuse at apex; margins plane,
entire or with several small teeth above; costa stout, excurrent as a long arista.
Dorsal leaves suberect, ovate to triangular, symmetric, acute; costa excurrent as a
long, straight or somewhat flexuose arista; margins serrulate or subentire above.
Median lamina! cells rounded -hexagonal or subquadrate, thin-walled; upper cells
smaller. Branch leaves similar to the stem leaves but smaller. Perichaetia on stem,
with rhizoids at base; inner perichaetial leaves ovate, acuminate at apex, the costa
long-excurrent; paraphyses numerous. Setae elongate, somewhat flexuose.
Capsules inclined or suberect, cylindric, with an elongate, indistinct apophysis,
somewhat sulcate when dry; stomata present. Annulus in 2 rows of small cells.
Operculum conic with a beak. Peristome double; exostome teeth linear-lanceolate,
papillose; endostome segments large, strongly perforate or cleft into 2 divisions,
the cilia long.
KEY TO THE SPECIES

1. Margins of the lateral leaves strongly dentate above; arista ea. 1/3 the lamina
length. Capsules angular in cross-section ... ..... ......... ..... ... .. .... ... ...... ... 1. R. ferriei
1. Margins of the lateral leaves with few small teeth or almost entire; arista ea. 1/ 5
the lamina length. Capsules rounded in cross-section .. .. ... ..... ..... 2. R. aristatum
1. Racopilum ferriei

Ther. (Fig. 241, B)

Monde Pl. ser. 2, 9: 22 (1907).
Plants dark-green. Stems ea. 50 mm long, branches ea. 10 mm long. Lateral
leaves oblong or ovate-oblong, acute and slightly recurved at apex, 2.0-2.5 x
0.60-0. 75 mm; margins strongly dentate above; arista ea. 1 / 3 the lamina length.
Median lamina! cells 12-20 x 8-9 µm; basal cells rectangular, 15-22 x 8-12 µm;
juxtacostal cells slightly enlarged. Dorsal leaves oblong or triangular, slightly
smaller than the lateral leaves, 1.8-2.0 x 0.5-0.6 mm; margins serrulate or crenulate
above; arista almost as long as the lamina, often flexuose. Inner perichaetial leaves
ea. 3 mm long; paraphyses long-exserted above the perichaetial leaves. Setae
25-33 mm long, ea. 0.22 mm thick. Capsules inclined, cylindric in outline, 4-5 x
1.0-1.2 mm, strongly sulcate when dry, angular in cross-section. Operculum longconic, ea. 1.8 mm long. Exostome teeth ea. 0.9 mm long ; endostome segments
cleft into 2 divisions, the cilia 2-3. Spores 15-18 µ,m. Calyptra with long hairs.
Distribution: Japan (Ryukyu), Taiwan , Philippines.
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Figure 241 .

A. Racopilum aristatum Mitt. a. Plant, x1. b. Plant, x7. c. Cross-section of stem, x35. d.
Cross-section of stem, x210. e. Lateral leaves, x7. f Cells at apex of lateral leaf, x21 0. g. Dorsal
leaves, x17. h. Inner perichaetial leaf , x17. i. Capsule , x8. j. Dry capsule , x8. k. Cross-section
of capsule , x17. /. Cross-section of capsule , x1 50. 111. Peristome teeth, x100. [Noguchi 3126]
B. R. ferriei Ther. n. Lateral leaves, x17. o. Cells at apex of lateral leaf, x2 10. p. Median
laminal cells of lateral leaf, x310. q. Dorsal leaves, x17. r. Inner perichaetial leaf, x 17. s.
Capsules, x8. 1. Dry capsule, x8. 11. Cross-section of capsule, x17. v. Cross-section of capsule,
x55. w. Peristome teeth , x100. x. Dwarf male plant, x1 0. [Noguchi 6231 from Taiwan]
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This species is common in Ryukyu, as well as in Taiwan, where the
sporophytes are easily found. The dorsal leaves are somewhat smaller than the
lateral leaves, but not so distinctly as in R. aristatum Mitt.
2. Racopilum aristatum Mitt. (Fig. 241, A)

J. Linn. Soc. Bot. 8: 155 (1864) .

Plants deep-green. Stems to 100 mm long. Lateral leaves ovate-oblong to
oblong, slightly asymmetric, broadly obtuse at apex, 1.5-2.0 x 0.7-0.8 mm; margins
slightly undulate and with several small teeth above; arista ea. 1/5 the lamina
length. Median lamina! cells 12-15 x 8-9 µm; basal cells 15-18 x 10- 13 µ,m,
juxtacostal cells slightly enlarged. Dorsal leaves triangular-ovate, symmetric, acute
or acuminate, much smaller than the lateral leaves, ea. 1.3-1 .6 mm long; margins
almost entire; arista ea. 1/2 the lamina length. Dioicous or phyllodioicous. Inner
perichaetial leaves to 2.2 mm long, the margins crenulate above. Setae ea. 13 mm
long, ea. 0.3 mm thick. Capsules slightly inclined or suberect, cylindric, slightly
arcuate, 3.0-3.5 x 0.7-0.8 mm, slightly plicate when dry, in cross-section rounded.
Operculum conic-rostrate, ea. 1.2 mm long. Exostome teeth lanceolate, brownish
and striolate below, yellowish and papillose above; basal membrane of endostome
high, extending 1/2 the length of the exostome teeth, the segments large, almost as
long as the exostome teeth, cleft at middle, papillose, the cilia 3, as long as the
segments, filiform , nodose. Spores smooth.
Exsiccati: Musci Japonici 2: 73 (1948) ; 11 : 540 (1956) .
Distribution: Japan (Honshu, Shi koku, Kyushu, Ryukyu, Bon in Isis.), China, Taiwan, Ph ili ppines.

The sporophytes are rarely found.
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Rhizogonium Brid.
Plants medium- to large-sized, pale- to dark-green. Stems simple or sparingly
branched, sparsely or densely-foliate, in cross-section pentagonal, with a large
central strand. Lower leaves remote and small , the upper leaves much larger,
usually linear to linear lanceolate, acute; margins with large teeth in the upper half
or 2/3, the teeth acute, commonly brown, often in pairs; costa stout, mostly
percurrent, often with acute teeth at back above; in cross-section with dorsal and
ventral stereids. Median lamina! cells hexagonal, quadrate or rounded-quadrate,
rarely rhomboidal, thin- or thick-walled, plane or mammillate; lower cells somewhat
elongate. Dioicous, autoicous or synoicous. Perichaetia lateral. Setae elongate.
Capsules inclined to horizontal, cylindric to oblong, often sulcate when dry;
stomata few. Annulus present. Operculum long-rostrate. Peristome double, welldeveloped; exostome teeth linear-lanceolate, papillose above, papillose-striate
below, the lamellae large; basal membrane of endostome high, the segments large,
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as long as the exostome teeth, perforate, the cilia 2-3, filiform, usually as long as
the segments. Calyptra cucullate. Perigonia lateral; paraphyses numerous.
KEY TO THE SPECIES

1. Perichaetia and perigonia on the median part of stem ... ... .... ... .. .. 1. R. dozyanum
1. Perichaetia and perigonia on the basal part of stem ..... ... ..... ...... . 2. R. spiniforme
1. Rhizogonium dozyanum Lac. (Fig. 242}

Ann. Mus. Bot. Lugd . Bat. 2: 295, t. 9 (1866}.
Plants large and stout. Stems rigid, to 100 mm long, reddish-brown, simple or
with few branches above, flexuose when dry, with dense rhizoids in the lower half.
Leaves sparse, incurved and slightly contorted when dry, erect-spreading when
moist, the lower leaves ea. 2.5 mm long, linear-lanceolate, appressed, the upper
leaves linear, to 10 mm long, ea. 0.6 mm broad at base, the extreme base truncate,
as wide as the median part, multistratose at base, keeled; margins bordered by two
layers of cells, coarsely toothed in the upper half, each tooth acute, comprising a
single large cell, teeth in pairs; costa stout, brown. Median laminal cells hexagonal,
subquadrate or transversely rectangular, 9-13 µm long, rather thin-walled; marginal
cells similar to the median in size and shape; lower cells somewhat larger,
rectangular, rhomboidal or hexagonal, 13-20 x 8--12 µm, somewhat thick-walled
and obscure.
Dioicous.
Perichaetia on the median part of stem; median
perichaetial leaves to 3.5 mm long, the innermost leaf ea. 2 mm long; paraphyses
few. Setae stout, 30-40 mm long, reddish-brown . Capsules horizontal or inclined ,
with a large apophysis, 2.3-3.0 x 1.0-1.2 mm, somewhat curved, sulcate.
Operculum 1.7-2.0 mm long. Exostome teeth ea. 0.7 mm long, yellowish. Spores
13-18 µm, slightly scabrous. Perigonia in groups of 2-3 on the upper part of the
denuded region of the stem, the innermost leaf ovate, ea. 1 mm long, acuminate,
the middle leaves long-subulate from a cymbiform base, ea. 2.5 mm long.
Exsieeati: Musei Japoniei 1: 25 (1947); 13: 643 (1958); 15: 731 (1959); 18: 893 (1962); 20: 996
(1964); 24: 1192 (1971).
Distribution : Japan (Hokkaido , Honshu , Shikoku , Kyushu, Ryukyu) , Korea, China, Taiwan .

The tufts of this species, variable in size, are often found on the floor of forests.
This species is often confused with the species of Dicranum by beginners when the
plants are sterile. However, it is sharply distinguished by the bistratose leaf margins
and the absence of alar cells. This species is considerably different from R.
spiniforme (Hedw.) Bruch in features of the inflorescence. The two species are also
differs in chromosome number and in details of the karyotypes.
2. Rhizogonium spiniforme (Hedw.) Bruch
In Krauss., Flora 29: 134 (1846}.
Hypnum spiniforme Hedw. , Spee. Muse.: 236 (1801) .

Stems usually to 50 mm long, dark-brown, simple, the small -leaved parts short.
Leaves sparse, spreading when dry, the upper leaves linear, to 6 mm long, ea. 0.6
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Figure 242.
Rhizogonium dozyanum Lac. a. Plants, x1. b. Cro ss-section of stem, x34. c. Cross-section
of stem , x180. d. Leaves , x?. c. Cross-section of leaf, x180. f Cells at leaf apex, x180. g.
Median laminal cells, x 180. h. Cells at leaf base, x180. i. Perichaetial leaves , x15. j . Cap sules,
x?. k. Peristome teeth , x 135. /. Perigonia, x?. m . Perigonial leaves, x20. [Noguchi 45417]
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mm wide at base, the base almost as wide as the median part. Median laminal cells
in rounded -hexagonal, rounded-rectangular or oblong, 7-15 µm long, thick-walled,
incrassate and multistratose at the extreme base; margins coarsely toothed in the
upper 2/3, the teeth large, somewhat spinose, brown, the upper teeth larger and in
pairs; costa toothed in the upper 1/2-2/3; upper cells similar to the median; lower
cells rectangular 13-20 µm long. Dioicous, autoicous or synoicous. Inner
perichaetial leaves subulate or acuminate from an ovate or oblong base. Setae
40-70 mm long, reddish-brown. Capsules inclined or horizontal, oblong or oblongcylindric, curved, 2.5-3.0 x 0.9-1.2 mm, often sulcate when dry or empty.
Operculum 1.0-1 .5 mm long. Exostome teeth yellowish-brown, to 0. 7 mm long;
cilia of endostome 3. Spores 12- 15 µm, smooth. Calyptra 4.0-4.5 mm long.
Perigonia (in autoicous or dioicous plants) gemmiform; inner perigonial leaves
cymbiform, acuminate at apex.
KEY TO THE VARIETIES OF R.

spiniforme

1. Plants dioicous. Inner perichaetial leaves extending far above the vaginule .. ... ...
....................... ....................... ....................................... .... .......... 2b. var. badakense
1. Plants monoicous (synoicous or autoicous). Inner perichaetial leaves extending
above the vaginule ..... ... ....... ........ .. .......... .. ... ............. ....... .......... ...... ..... ... .... ........ 2
2. Synoicous .. .. .. .. .. ...... ... ... .. .. .. .. .. .. .. .. .. .. .. .. .. ... .. .. ... .. .. ... .... .. .. .. .. 2a. var. spiniforme
2. Autoicous ..................... ..... ...... ............ .............. ........ .... ........... .......... ........ ........ 3
3. Inner perichaetial leaves ovate, acuminate at apex ............... 2c. var. ryukyuense
3. Inner perichaetial leaves subulate from an ovate or obovate base ........ ....... .. ...... .
.......... ... .... ........... ... ........ ......... .... ................ .. ... ... .... .... ... ......... .... 2d . var. boninense
2a. var. spiniforme (Fig. 243, C; 244, C)
Synoicous. Inner perichaetial leaves long-acuminate from an ovate base,
extending above the vaginule for a considerable distance.
Distribution: Japan (Kyushu, Ryukyu) , tropical Asia and America, Pacific islands.

2b. var. badakense (Fleisch.) lwats. (Fig . 243, A; 244, A)
In S. Inoue & lwats., J. Hattori Bot. Lab. 41: 400, f. 1f, 2d, 3u- y, 4a, 5h, 6d (1976) .
R. badakense Fleisch., Musci FI. Buitenzorg 2: 595, f. 111 (1904).

Dioicous. Perichaetia much longer than perigonia; inner perichaetial leaves
extending far above the vaginule, tapering to an elongate, subulate acumen from an
oblong-ovate base, the margins serrate in the upper half, the costa extending to the
leaf apex.
Exsiccati: Musci Japonici 1: 24 (1947), as R. badakense; 7: 344 (1953) , as R. badakense.
Distribution : Japan (Honshu, Shikoku , Kyushu, Ryukyu) , Taiwan, Philippines, Java.

The plants are rather common in the main islands of Japan, especially in the
lowlands along the Pacific coast, usually grows at the base of tree trunks or on logs
in forests.
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Figure 243.

A. Rhizogonium spiniforme var. badakense (Fleisch.) lwats. a. Plant, x1. b. Leaves, x10. c.
Med ian laminal cells, x250. d. Capsules, x7. [Noguchi 79509]
B. R. spiniforme var. ryukyuense lwats. e. Leaves, x10. f Median lamina! cells, x250.
[Noguchi 47585]
C.R. spiniforme (Hedw.) Bruch var. spiniforme.
x250. i. Capsu le, x7. j. Dry capsule, x7.

g. Leaves, x10.

h. Median laminal cells,
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Figure 244.
b.
a. Perichaetium , x15.
A. Rhizogonium spiniforme var. badakense (Fleisch.) lwats.
Perichaetial leaves, x20. c. Perigonia, x15. d. Inner perigonial leaf, x20. [Noguchi 79509)
B. R. spiniforme var. ryukyuense lwats. c. Perichaetium and perigonium, x15. f Inner
perichaetial leaf, x20. g. Inner perigonial leaf, x20. [Noguchi 47585)
C.R. spiniforme (Hedw.) Bruch var. spiniforme. h. Synoicous inflorescence, x15. i,j. Leave s
of synoicous inflorescences, x20.
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This variety is easily recognized by the long-subulate acumen of the inner
perichaetial leaves, extending far above the vaginule.
2c. var. ryukyuense lwats. (Fig. 243, B; 244, B)

J. Hattori Bot. Lab. 35: 134, f. 6e-h, 7e-k (1972) .
Autoicous. Perichaetium similar to the perigonium in the external appearance;
inner perichaetial and perigonial leaves ovate, acuminate, scarcely extending above
the vaginule.
Distribution: Japan (Ryukyu) , Taiwan.

As described above, the perichaetium is so similar to the perigonium in external
appearance that the distinction between them is obscure without examination of
sex organs.
2d . var. boninense (lwats.) Nag., comb. nov.
R. boninense lwats. , Bu ll. Natn. Sc. Mus . (Tokyo) , 12(2): 298, f. 2 (1969}. non (Mitt.) Jaeg .: Besch ., J. de Bot. 12: 300 (1898} , horn . il leg .

R. venustum auct.

Autoicous. Inner perichaetial leaves subulate from an ovate or abovate leaves.
Distribution : Endem ic to Japan (Bonin Isis.) .

HYPNODENDRACEAE
Hypnodendron (C. Muell.) Lindb. ex Mitt.
Hypnodendron vitiense Mitt. (Fig. 237, B)
In Seem., FI. Vit.: 401 (1873) .
H. formosicum Card., Beih. Bot. Centralbl. 19(2): 147, f. 39 (1905).

Plants palmate-frondose, to 50 mm long, 30-40 (usually to 30) mm wide,
somewhat glossy. Stems black, the stipes 20-30 mm long, with a central strand ;
branches complanately-spreading, the lower branches ea. 20 mm long, with several
branchlets, the upper branches shorter, simple. Stipe leaves remote, triangularovate, small, ea. 1.0 x 0.6 mm, acuminate, appressed, whitish to light green, the
insertion line straight, widest at the extreme base or nearly so, entire, the costa
weak, the upper stipe leaves ovate, to 3.0 x 1.5 mm, acuminate, brownish at base;
margins coarsely toothed throughout almost the entire length, the teeth single,
large and spinose, rarely in pairs, brownish, erect to erect-spreading ; costa slender,
extending to the leaf apex, with 1-3 large teeth at back above. Branch leaves
ovate-oblong, to 2.5 x 1 mm, acute. Median laminal cells linear, 65-75 µm long,
with plasmolized protoplasm in narrow lumen, thin-walled, towards the leaf margins
and the apex larger, towards the leaf base shorter and wider, the cells at the leaf
insertion 45--60 x 7-9 µm, the walls thicker and brownish.
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Distribution: Japan (Ryukyu), Taiwan, Philippines, Vietnam, Borneo, Celebes, New Guinea,
Bismarck Arch., Solomon Isis., New Caledonia, Fiji, Samoa.

The plants grow on rocks, soil and decaying wood.
In general appearance this species is similar to species of Thamnobryum or
Homaliodendron, but it is easily distinguished by the slender costa and the different
areolation of leaf lamina, as well as differences in the sporophyte.
The species of Hypnodendron are tropical: Mt. Yonaha-dake, lsl. Okinawa, in
the Ryukyu archipelago is the northernmost limit of the range of H. vitiense. The
plants in the Ryukyu archipelago are smaller than the typical form in Oceania and
are lacking sporophytes.

TIMMIACEAE
Timmia Hedw.
Timmia megapolitana Hedw. (Fig. 245)

Spee. Muse.: 176 (1801) .
Plants large, yellowish-green above, brownish below. Stems to 100 mm long,
with a large central strand, with smooth tomentum below; macronemata present.
Stem leaves incurved-contorted when dry, erect-spreading when moist, to 10 mm
long, linear-lanceolate from an oblong, semisheathing base, semicanaliculate;
margins incurved, coarsely serrate above down to the shoulder of sheathing base;
costa stout, extending to the leaf apex, smooth at back, in cross-section with dorsal
and ventral stereids. Median lamina! cells somewhat obscure, hexagonal, 9-13 µm
long, mamillose on the ventral surface, thin-walled; marginal cells in 3-4 rows
larger, with somewhat thicker walls, pellucid and not mamillose; upper cells similar
to the median; cells of sheathing lamina elongate-rectangular or sublinear,
brownish, with 3-5 papillae in a chain at back. Inner perichaetial leaves similar to
the stem leaves but with a narrower acumen. Setae 20-25 mm long, ea. 0.25 mm
thick at base, reddish-orange . Capsules horizontal (pendulous and scarcely plicate
when dry), oblong-cylindric, 2.0-2.5 x 0.35-0.40 mm; stomata many. Annulus
persistent. Operculum dome-shaped, mucronate, ea. 0.5 mm long. Exostome
teeth linear-lanceolate, to 0.8 mm long, incurved, yellowish-brown, finely striolate
below, smooth above, longitudinally ribbed on the inner surface in the median part;
endostome with a high basal membrane, filaments 64 in number, appendiculate at
nodes and with irregular shaped thickenings on the outer surface, smooth on the
inner surface. Spores 15-20 µm, papillose. Calyptra cucullate, ea. 5 mm long,
often adhering below the capsule. Perigonia adhering to the base of vaginula;
perigonial leaves lanceolate, ea. 1.5 mm long ; antheridia cylindric, with long stalks.
Exsiccati: Musci Japonici 9: 448 (1955}; 11: 545 (1956); 22: 1096 (1968).
Distribution: Japan (Hokkaido , Honshu) , northern Asia , Europe, N. America.

T. megapolitana is rare and seems to be confined to the limestone area in
Japan, where it grows on humus-covered limestone and calcareous soil.
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Figure 245.
Timmia megapolitana Hedw. a. Plants, x1 . b. Cross-section of stem, x180. c. Leaves , x7.
f Cells at leaf apex, x180. g,h.
Median laminal cells, x250. i. Cells at leaf base (dorsal view), x250. j. Inner perichaetial leaves ,
x7. k,m. Capsules, x7. /. Dry capsule, x7. n. Peristome teeth, x88. o. Perigonium , x15. p. Inner
perigonial leaf, x 15. q. Antheridium, x45. [Noguchi 36227]

d,e. Cross-sections of leaf (d, upper, c, lower parts), x180.
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The genus Timmia is very characteristic in the structure of the peristome,
especially of the endostome. The calyptra often remains adherent to the upper part
of seta. This genus is represented in Japan by a single species, T. megapolitana.

BARTRAMIACEAE
KEY TO THE GENERA

1. Capsules pyriform, with a large apophysis .. ......... .... ......... .. ... 5. Fleischerobryum
1. Capsules globose or ovoid, without apophysis ...... ............ ... ... ... ..... ............. ...... 2
2. Stems triangular in cross-section. Laminal cells verrucose .. .. .... 1. Plagiopus
2. Stems not triangular in cross-section. Laminal cells mamillose or papillose,
not verrucose .. ... ...... .... ..... ... ....... .......... .. .. .... ... ...... ........................... ... ..... .... .... 3
3. Leaves strongly plicate. Lumens of laminal cells very narrow; alar cells welldifferentiated ..... .................................... .. .... .... ........ .. ......... .............. ..... 6. Breutelia
3. Leaves not or slightly plicate. Lumens of laminal cells large; alar cells scarcely
differentiated ........ ........ .... .. ...... .. ........ ... ...... .. ........................................... ..... .. .. .... . 4
4. Leaves in 5 rows, scarcely altered when dry. Operculum rostrate. Peristome
single, the teeth united at the tip ................ ...... ................... .. ... 3. Conostomum
4. Leaves usually not in 5 rows, closely or slightly appressed to the stem when
dry. Operculum not rostrate. Peristome double, the teeth free ........... ......... 5
5. Leaves linear from a somewhat sheathing base. Laminal cells inflated, slightly
mamillose at the upper ends .................................. ................. ... ......... 2. Bartramia
5. Leaves ovate- to linear-lanceolate, without sheathing base. Laminal cells
scarcely inflated, slightly mamillose or papillose at the upper or lower ends ....... .
.. . . . .. ... .. . . . .. . .. . . . . . . . . . . ................. .... ... .. . .. . . . . . . . . . . . . . . . .. . .. .. . .. .. . .. . . . . .. . . . . . . . . . . . ... .. 4. Philonotis

1. Plagiopus Brid.
Plagiopus oederi (Brid.) Limpr. (Fig . 246, A)
Laubm . Deutsch. 2: 548 (1895).
Bartramia oederi Brid. , Muse. Ree. 2(3): 135, t. 2, f . 9 (1803).

Plants medium-sized, pale-green or glaucous above, brownish below. Stems
simple, often forked, densely radiculose, in cross-section triangular, central strand
slightly differentiated, cortical layers well-developed, hyalodermous. Rhizoids wellbranched, papillose. Leaves appressed when dry, widely spreading when moist,
linear-lanceolate, acuminate, to 3 mm long, keeled, brownish at base; margins
revolute almost throughout the entire length, unistratose, coarsely toothed in the
upper half; costa stout, shortly excurrent, toothed at back above. Median laminal
cells rectangular, 12-16 x 6.0- 8.5 µm, angular, slightly inflated on the ventral
surface, verrucose on both surfaces; lower cells sublinear or elongate-rectangular,
40-60 x 6.0-8.5 µm, smooth. Synoicous. Perichaetia terminal, the leaves scarcely
differentiated, but the innermost leaf often small and membranaceous. Setae 10-15
mm long, reddish-brown. Capsules globose, inclined, 1.2-1 .5 x 1.0- 1.3 mm ,

Figure 246.

A. Plagiopus oederi (Brid.) Limpr. a. Plants, x1. b. Cross-section of stem and leaf, x63. c.
Cross-section of stem , x250. d. Leaves, x20. e. Cross-section of leaf, x250. f Cells at leaf apex,
x180. g. Median lamina! cells, x180. h. Inner perichaetial leaf, x34. i,j. Capsules , x7. k.
Peristome teeth, x135. [Nog uchi 70543)
B. Fleischerobryum /ongicol/e (Hampe) Loeske. /. Plants, x1. m. Leaves, x34. 11. Cells at
leaf apex , x250. o. Median lamina! cells (ventral view), x250. p . Cells at leaf base (ventral view) ,
x250. q. Capsule, x?. r. Inner perigonial leaf, x15. [Noguchi 6556 from Taiwan]
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microstomous, longitudinally ribbed, sulcate when dry; stomata many. Annulus
lacking. Operculum conic, obtuse at apex, ea. 0.4 mm long. Exostome teeth
linear-lanceolate, somewhat irregular in outline, to 0.3 mm long, almost smooth;
basal membrane of endostome high, the segments as long as the exostome teeth,
perforate, the cilium 1. Spores 20-25 µ,m, warty. Calyptra cucullate, ea. 1.5 mm
long.
Exsiccati: Musci Japonici 10: 484 (1956).
Distribution : Japan (Hokkaido, Honshu) , Korea, China, Himalaya, Pakistan , Kashmir, Europe, N.
America, Greenland.

In Japan, this circumboreal species is found in the alpine and subalpine zones
of the northern regions in calcareous sites.
The plants are so similar to those of 8artramia in many respects that several
authors (e.g. Dixon) place this species in that genus. This species, however, is
characterized by the verrucose laminal cells and the triangular stem which is
provided with a hyalodermous cortical layer and a scarcely differentiated central
strand.

2. Bartramia Hedw.
Plants medium to large. Stems erect, simple or sparingly branched, clothed
with well-branched rhizoids throughout the entire length, in cross-section
pentagonal, with a large central strand, epidermal cells small, thick-walled. Leaves
linear or subulate from a sheathing or non-sheathing base; margins serrate or
denticulate in the upper half, uni- or bi-stratose, often recurved; costa broad or
slender, shortly excurrent, dentate at back in the upper half, with dorsal stereids.
Median laminal cells rectangular, subquadrate or rounded-hexagonal , thin-walled ,
often somewhat inflated or mammillose at the upper ends but not verrucose; lower
cells elongated, elongate-rectangular or linear, thin-walled. Autoicous, synoicous
or dioicous. Perichaetial leaves slightly differentiated . Setae terminal. Capsules
somewhat cernuous, globose or ovoid, microstomous, longitudinally ribbed ,
strongly constricted and longitudinally furrowed when dry.
Annulus none.
Operculum convex. Peristome double or single; exostome teeth linear-lanceolate,
somewhat irregular in outline, trabeculae large; basal membrane of endostome
high, the segments large, spl it, the cilia, when present, short. Calyptra cucullate.
Perigonia gemmiform.
KEY TO THE SPECIES

1. Sheathing base of leaves distinct; upper lamina bi- to tri-stratose, the cells linear,
obscure; leaf margins unistratose, serrulate ... ....... ... ..... ..... .... .. ... .. 3. 8. ithyphylla
1. Sheathing base of leaves indistinct; upper lamina usually unistratose, pellucid,
the cells rectangular; leaf margins bistratose, coarsely toothed , the teeth in 2
rows .... ............ ..... .... ............... ................ ...... ..... .... ... ... ... .. ....... ......... .. ... .... .... ....... .. 2
2. Leaves linear-lanceolate, not setaceous. Seta solitary, longer than 10 mm .... .
....... ...... .... ......... ..... ...... ...... .. ........ ............ ................................. . 1. 8 . pomiformis
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Figure 247.
Bartramiapomiformis Hedw. a. Plants, x1. b. Cross-section of stem, x48. c. Cross-section
of stem, x250. d. Leaves, x15. e. Cross-section of leaf, x250. f Leaf apex, x180. g. Median
lamina! cells, x250. h . Cells at leaf base, x180. i. Inner perichaetial leaf, x34. j. Capsules, x7. k.
Dry capsule, x7. /. Young capsule, x10. m. Peristome teeth, x135.
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2. Leaves somewhat setaceous above. Setae often 2-3-aggregated, shorter
than 5 mm (as long as or somewhat longer than the capsule) .... .. .. .... .. .... .. .... ..
... ... ........ ... .. ... ..... .... .. .... ... ..... ...... ................ . .. .. ..... ...... ....... ... ........ 2. B. halleriana
1. Bartramia pomiformis Hedw. (Fig. 247)

Spee. Muse.: 164 (1801) .
B. pomiformis var. crispata (Brid.) B. S. G. , Bryol. Eur. 4: 43, t. 319rl (1842), nom. illeg. incl. var.
prior. - B. crispata Sch imp . ex Besch. , An n. Sc. Nat. Bot. ser. 7, 17: 348 (1893). - B. hakonensis
Besch., J. de Bot. 12: 299 (1898) .

Plants yellowish- to pale green, in dense cushions. Stems to 100 mm long,
rather sparsely leaved, tomentose below, in cross-section cortical cells small and
thick-walled. Rhizoids scabrous. Leaves flexuose-appressed or erect-spreading
when dry, widely spreading when moist, the lamina linear-lanceolate from an
oblong base, to 7 mm long, keeled; margins bistratose, serrate in the upper half,
teeth often in pairs; costa mammillate at back in the upper half. Median lamina
unistratose, the cells hexagonal or subquadrate, 8-12 µm long, mamillose on the
ventral surface, rather thin-walled ; lower cells elongate-rectangular or linear, 40-60
x 5-7 µm , thin-walled. Synoicous. Inner perichaetial leaves lanceolate, ea. 1 mm
long; paraphyses many. Seta solitary, 10-15 mm long, ea. 0.2 mm thick, straight,
yellowish-brown. Capsules globose to wide-ovoid, 1.5-2.0 mm in diameter.
Operculum convex and warty, 0.25-0.35 mm long. Exostome teeth to 0.45 mm
long, smooth, brown; basal membrane of endostome extending to 1/3 the length of
exostome teeth, the segments as long as the teeth, the cilium 1. Spores 20-25 µm,
scabrous.
Exsiccati: Musci Japonici 1: 50 (1947) , as B. crispata; 14: 660 (1959), as B. pomiformis var.
crispa; 16: 756 (1960) , as B. pomiformis var. crispa; 19: 901 (1964) , as B. pomiformis var. crispa ; 29:
1406 (1977) , as B. pomiformis var. elongata.
Distribution: Japan (Hokkaido , Honshu , Shikoku, Kyushu).
Hemisphere.

Widely distributed in the N.

This species is common in Japan, ranging widely from the lowlands to the
alpine zone. It shows some variation in foliation and in length of seta.
Although this species is essentially synoicous, the inflorescences often lack
antheridia.
2. Bartramia halleriana Hedw. (Fig. 248, A)
Spee. Muse. : 164 (1801) .
B. norvegica Lindb ., Oefv. Vet. Ak. Foerh. 20: 389 (1863).

Plants large, usually longer than 100 mm. Stems simple or forked, often
arcuately curved , sparsely leaved. Rhizoids scabrous. Leaves spreading-incurved
or falcate-secund when dry, widely spreading when moist, linear from an oblong
base, to 7 mm long, arcuate, keeled ; margins narrowly recurved below, unistratose,
remotely dentate in the upper half, the teeth in 2 rows, brown, unicellular and much
larger than the lamina! cells; costa long-excurrent, the delimitation between costa
and lamina somewhat obscure. Median lamina mostly unistratose, the cells
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Figure 248.

A. Bartramia halleriana Hedw. a. Leaves, x10. b. Median laminal cells, x250. c. Perichaetial
leaves, x10. d. Capsule, x10. e. Peristome teeth , x135. [Noguchi 5972 from Taiwan]
B. B. ithyphylla Brid . f Plants, x1. g. Leaves, x1 5. h. Cross-section of leaf (upper part) ,
x250. i. Median laminal cells, x250. j . Cells at leaf shoulder, x250. k. Sporophyte and
perichaetial leaves, x10. f. Capsule, x7. [f, Noguchi 7147 from Taiwan ; g-l, Kumamoto Univ.
Herb . K16092]
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rectangular or subquadrate, 8-12 µ,m long, thin-walled, somewhat inflated, at times
mamillose; lower cells linear, thin-walled . Synoicous. Inner perichaetial leaves
lanceolate, ea. 1 mm long; paraphyses and antheridia many. Setae 1-3 in a single
perichaetium, to 5 mm long. Capsules ea. 1.5 mm in diameter, often wider than
long. Operculum conic, obtuse, ea. 0.5 mm long. Exostome teeth ea. 0.5 mm
long, brown, finely papillose; basal membrane of endostome extending to 1/2 the
length of the exostome, the segments large, shorter than the exostome, the cilium
1. Spores 15-20 µ,m, minutely papillose.
Distribution: Japan (Honshu) . Widely distributed in Asia, Europe , western region of N. America,
Africa.

As old sporophytes remain attached to stem after the formation of innovations,
they appear superficially lateral, but the inflorescences are terminal on stems. At
times 2 or 3 perichaetia may be aggregated on a stem.
3. Bartramia ithyphylla Brid. (Fig. 248, B)

Muse. Ree. 2(3): 132, t. 1, f. 6 (1803).
B. deciduaefolia Broth . & Yas. , Bot. Mag. Tokyo 29: 23, pl. 3 (1915) .

Plants medium-sized, pale to yellowish-green. Stems to 30 mm long, with
fastigiate branches, densely leaved , usually tomentose below. Rhizoids smooth.
Leaves erect appressed and scarcely flexuose when dry, erect-spreading when
moist, abruptly tapering to a straight acumen from a whitish, sheathing base, to 4
mm long, the width of the extreme base small er than that of the shoulder, keeled
above, canaliculate below; margins serrulate in the subulate portion; costa broad,
occupying the greater part of the upper lamina, its delimitation with the lamina
obscure, dentate or mamillose on both surfaces; in cross-section crescent-shaped,
the dorsal stereids small. Lamina of the subulate portion bi- or tri-stratose; median
laminal cells linear to sublinear, 35-45 x 4.5-6.0 µ,m, thin-walled, mammillate at the
upper corners, becoming shorter and broader at the shoulders; lower cells
elongate-rectangular to linear, 60-90 x 4- 5 µ,m. Synoicous. Innermost perichaetial
leaf lanceolate, 1.5-2.0 mm long, ea. 0.2 mm wide, flexuose. Capsules globose,
1.5-2.0 mm in diameter, reddish-brown. Operculum conic, ea. 0.3 mm long,
obtuse. Exostome teeth ea. 0.45 mm long, brown. Spores 25- 35 µ,m, scabrous.
Distribution: Japan (Hokkaido, Honshu , Shikoku), Korea , China, Taiwan , Philippines, Himalaya ,
northern Europe, N. America, Greenland.

This arctic alpine species is restricted to the alpine and northern zones in
Japan.

3. Conostomum Sw. in Web. & Morh
Conostomum tetragonum (Hedw.) Lindb. (Fig. 249, A)
Oefv. K. Vet. Ak. Foerh. 20: 392 (1863).
Mnium tetragonum Hedw., Spee . Muse .: 73 (1801). 20: 280, f. 1 (1958).

Philonotis hattorii Nog., J. Hattori Bot. Lab .
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Figure 249.

A. Conostomum tetragonum (Hedw.) Lindb. a. Cross-section of stem, x62. b. Cross-section
of stem, x250. c. Leaves, x34. d. Cross-section of leaf (upper part), x250. e. Cells at leaf apex
(dorsal view), x200. f Median laminal cells, x200. g. Cells at leaf base, x200. h. Capsule, x7. i.
Peristome teeth, x135. (Holotype of Phi/onotis hattorii Nag.]
B. Philonotis thwaitesii Mitt. j. Plants, x1. k. Cross-section of stem, x250. /. Leaves, x34. 111.
Cross-section of leaf, x250. n. Leaf apex (dorsal view), x250. a. Median laminal cells (dorsal
view), x250. p . Median laminal cells (ventral view), x385. q. Cells at leaf base (dorsal view),
x250. r,s. Capsules, x7. 1. Dry capsule, x7. 11. Peristome teeth, x135. 1•. Inner perigonial leaf ,
x34. (Musci Japonici 69]
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Plants pale-green to glaucous, in dense cushions. Stems to 100 mm long,
simple or sparingly branched . Leaves strongly appressed when dry, scarcely
altered when moist, in 5 rows, stout, oblong -lanceolate, short or long acuminate at
apex, 1.0-1.5 x 0.3-0.4 mm, keeled ; margins crenulate above; costa stout,
percurrent to excurrent, ea. 0.08 mm wide at base, scarcely narrowed upward,
densely mamillose-dentate at back above. Median lamina! cells rectangular to
rhomboid-hexagonal, 20-30 x 10-12 µ.m, thin-walled, smooth on the ventral
surface, or each cell with a small or indistinct mamilla at the upper end, almost
smooth on the dorsal surface except for the upper part (each cell ± papillose at the
upper end); upper cells similar to the median; lower cells rectangular or
subquadrate, 20-40 x 10- 15 µ.m . Dioicous. Inner perichaetial leaves ovate, with a
subulate acumen. Setae ea. 10 mm long, reddish. Capsules globose, horizontal ,
microstomous, ea. 1.5 mm in diameter, furrowed when dry, brown. Operculum
rostrate. Peristome single; exostome teeth linear-lanceolate, united at apex,
irregular in outline, reddish-orange, to 0.05 mm long , with large trabeculae. Spores
50-55 µ.m , densely papillose. Perigonia terminal , discoid.
Distribution: Japan (Hokkaido , Honshu) , Siberia, Europe , Greenland , N. Am eri ca.

This species grows on soil in the alpine zone.

4. Philonotis Brid.
Plants small to medium-sized .
Stems simple or forked with subfloral
innovations, sparsely or densely leaved, radiculose or tomentose, with a central
strand. Leaves ovate, lanceolate or linear-lanceolate, keeled, acute to acuminate,
rarely obtuse; margins erect or revolute , mostly serrulate, unistratose; costa usually
stout, narrower upwards, percurrent, excurrent or ending below the leaf apex, often
sparsely papillose-dentate at back above. Laminal cells mostly rectangular to
sublinear, mostly with a mamilla at the center or upper end of the ventral surface,
smooth or with an indistinct mamilla on the dorsal surface ; marginal cells narrower;
lower cells usually broader and shorter, usually smooth. Dioicous. Perichaetia
terminal; inner perichaetial leaves similar to the stem leaves. Setae elongate.
Capsules inclined to cygneous, globose to ovoid, microstomous, strongly sulcate
when dry, longitudinally ribbed when moist; exothecial cell s hexagonal, thin-walled,
with many stomata. Annulus absent. Operculum low conic, obtuse. Peristome
double; exostome teeth linear-lanceolate, somewhat irregular in outline, finely
papillose below, coarsely papillose above, trabeculae large; basal membrane of
endostome high, the segments almost as long as the exostome teeth, often split,
coarsely papillose, the cilia present or lacking. Spores papillose. Calyptra small ,
deciduous. Male plants similar to the female but usually more slender. Perigonia
terminal, gemmiform or discoid ; paraphyses filiform-clavate.
KEY TO THE SPECIES

1. Costa ending below the leaf apex ... .... ... ..... .. .. ....... .... ... ...... ... ...... .. .... .. ...... ..... .. .. .. 2
1. Costa extending to the leaf apex or excurrent .. .. .. .. ....... .......... ..... ..... ..... .... ......... 3
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2. Leaves ovate-oblong, acute; margins recurved; costa extending near the leaf
apex .................. ..... ........... ..... ............. ........... ...... ... ........ ....... ..... ..... 9. P. hastata
2. Leaves oblong or ovate-oblong, obtuse; margins plane; costa ending far
below the leaf apex .......... ....... .... ........... ...... .... .... ... ....... .. ..... 8. P. evanidinervis
3. Leaf margins plane or slightly recurved ............ ....... ....... ......... ..... ......... .. .... .. .. ..... 4
3. Leaf margins strongly revolute ... .. ...... .... ....... ...... .... ...... ......... .... .. ......... ..... .. .... ..... 7
4. Leaves narrowly triangular or narrowly lanceolate, gradually tapering to an
elongate subulate acumen .... .................. ...... .... .... .... ....... ...... ... ............ ... ... ..... . 5
4. Leaves ovate-lanceolate to lanceolate, abruptly tapering to an acute or
acuminate point ............ ... ... .... ....... .. ... ............. ................................ ............ ...... 6
5. Leaves narrowly oblong- to linear-lanceolate, broadest above the leaf insertion;
margins plane or slightly recurved at middle; costa extending into a long arista
....... ........ ...... ..... ....... ........ ....... .... ...... ... .... ........................... ... ... .... .......... 3. P. mollis
5. Leaves narrowly triangular-lanceolate, broadest at the leaf insertion ; margins
plane; costa extending to the leaf apex or shortly excurrent ..... .. 5. P. turneriana
6. Leaf apices narrowly acuminate, not keeled; leaves plicate; costa percurrent
or excurrent ........ .... ................. .... ... .................. .......................... ..... 7. P. fontana
6. Leaf apices acute to acuminate, keeled; leaves not plicate; costa ending near
the leaf apex ....... ........... .. ........ ... .. ..... ..... .. .. ................. ... ..... ..... ........ 6. P. falcata
7. Leaves attenuate at apex; costa extending near the leaf apex ...... 2. P. lancifolia
7. Leaves narrowly acuminate; costa excurrent ...... ..................... ..... .... ..... .............. 8
8. Leaves narrowly lanceolate, broadest above the leaf insertion; costa shortly
excurrent; basal cells rectangular ... .. ............ .... ......... .. .. ..... ........ 1. P. thwaitesii
8. Leaves triangular-lanceolate, broadest at the leaf insertion; costa excurrent
into a long arista; basal cells narrow-rectangular .......... .... .. ... ..... 4. P. revoluta
1. Philonotis thwaitesii Mitt. (Fig. 249, B)

J. Linn. Soc. Bot. suppl. 1: 60 (1859) .
P. socia Mitt., J. Linn . Soc. Bot. 8: 151 (1864). - P. savatieri Broth . in Engler & Prantl , Nat. Pfl. 1:
646 (1904), nom . illeg. incl. spec. prior. -P. iwasakii Sak., Bot. Mag. Tokyo 55: 14, f. 20 (1941).

Plants small, yellowish-green, glossy. Stems to 1O mm long, radiculose with
well-branched, smooth rhizoids. Leaves closely appressed when dry, erectspreading when moist, lanceolate, keeled, ea. 0.80 x 0.35 mm, acuminate, broadest
above base and narrowed at the insertion; margins revolute almost throughout the
entire length; costa shortly excurrent, sparsely papillose-dentate at back above.
Median lamina! cells linear, 30-50 x 4-6 µm, rather thin-walled, with a mamilla at the
upper ends on the ventral surface, the mammillae large and directed upwards, the
dorsal surface of the cells almost lacking mamilla which, when present, are directed
downwards; lower cells rectangular, 15- 20 x 8-1 0 µm, at times mammillate at the
upper ends on the ventral surface. Inner perichaetial leaves long-aristate, to 2 mm
long; paraphyses many. Setae 10-20 mm long, 0.15-0.18 mm thick, reddish-brown.
Capsules 1.5-3.0 x 1- 2 mm. Operculum ea. 0.3 mm long. Exostome teeth brown,
to 0.45 mm long; endostome segments shorter than the exostome teeth. Spores
Perigonia gemmiform or slightly discoid ; inner perigonial leaves
20-30 µm.
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abruptly contracted to an elongate linear-lanceolate acumen from an ovate
cochleariform base, ea. 1.5 mm long; paraphyses many.
Exsiccati : Musci Japonici 2: 69 (1948), as P. savatieri; 11: 535 (1956), as P. socia ; 18: 884 (1962).
asP. socia; 28: 1383 (1977) ; 30: 1486 (1978).
Distribution: Japan (Honshu , Shikoku, Kyushu , Ryukyu, Bonin Isis.). Korea, China, Taiwan ,
Himalaya.

This species grows on damp cliffs.

2. Philonotis lancifolia Mitt. (Fig. 250, B)

J. Linn. Soc. Bot. 8 : 151 (1864).
Stems densely leaved. Leaves closely appressed when dry, oblong- or ovatelanceolate, 1.5-2.0 x 0.5-0.7 mm, acuminate, slightly concave; margins revolute
throughout the entire length; costa extending to the leaf apex. Median lamina! cells
sublinear to elongate-rectangular, thick-walled, 35-45 x 4--6 µm, with a mammilla at
the upper end on the ventral surface, usually smooth on the dorsal surface; lower
cells rectangular to subquadrate, 15-25 x 10-15 µm, thin-walled. Inner perichaetial
leaves subulate from an ovate-lanceolate base, to 1.5 mm long . Setae slender, to
25 mm long. Capsules inclined to horizontal, 2.0- 2.5 mm. Exostome teeth to 0.45
mm long. Spores 20-25 µm .
Exsiccati : Musci Japon ici 16: 794 (1960) ; 17: 835 (1962) .
Distribution: Japan (Honshu , Shikoku , Kyushu), Korea, China, Himalaya, Sumatra.

This species grows on damp rocks .
This species seems to be closely allied to P. thwaitesii Mitt., but the leaves are
larger and the lamina! cells have thicker walls. The basal cells of the leaves are lax.

3. Philonotis mollis (Dozy & Molk.) Mitt. (Fig. 251 , B)
J. Linn. Soc. Bot. suppl. 1: 60 (1859).
Bartramia molfis Dozy & Molk. , Ann. Sc. Nat . Bot. ser. 3, 2: 300 (1844).

Plants slender, glossy. Stems to 20 mm long, densely leaved . Leaves strongly
appressed when dry, linear-lanceolate, to 3.00 x 0.35 mm, elongate-subulate at
apex, slightly keeled; margins plane or slightly recurved at middle, serrate, the teeth
often paired in the median part, elsewhere single; costa extending into a serrate,
subulate acumen, somewhat papillose at back above. Median lamina! cells linear,
50-65 x 9-13 µm , thin-walled, with a small papilla at the upper end on the ventral
surface; upper cells similar to the median ; lower cells rectangular, 30- 55 x 9-13 µm,
with indistinct papillae. Setae 20-35 mm long, flexuose. Capsules 4-5 mm in
diameter. Exostome teeth to 0.6 mm long; endostome segments ± shorter than the
exostome teeth. Spores, 25- 35 µm, scabrous.
Distribution: Japan (Hon shu). Philippines , Vietnam, Java, Sumatra , S. India.

The plants grow on damp soil by streams.
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Figure 250.

A. Philonotis revoluta Bosch & Lac. a. Plants, x 1. b. Leaves, x34. c. Cells at leaf apex
(ventral view), x250. d. Median laminal cells (dorsal view), x250. e. Cells at leaf base (dorsal
view), x250. f Inner perichaetial leaf, x34. g. Capsules, x7. h. Peristome teeth, x135. [Musci
Japonici 335]
B. P. /ancifolia Mitt. i. Leaves, x34. j. Cells at leaf apex (dorsal view), x250. k. Median
lam inal ce lls (dorsal view), x250. /. Cells at leaf base (dorsal view), x250. [Musci Japonici 794 ]
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4. Philonotis revoluta Bosch & Lac. (Fig. 250, A)
Bryol. Jav. 1: 158, t. 128 (1861).
P. setschuanica (C. Muell.) Par. , Ind. Bryol. Suppl.: 268 (1900).

Stems usually to 30 mm long, rarely longer, often forming dense, tomentose,
compact mats. Leaves closely appressed when dry, triangular-lanceolate, to 1.5 x
0.3 mm, finely acuminate, broadest near the insertion; margins strongly recurved
throughout; costa excurrent into an elongate arista. Median lamina! cells elongaterectangular or sublinear, 35-45 x 4-5 µm, thin-walled, distinctly mamillose, the
mammillae on the ventral upper ends directed upwards, the mammillae on the
dorsal lower ends directed downwards; lower cells narrowly rectangular, 30-35 x
4.5-7.0 µm, often with a mamilla ventrally at the upper end . Inner perichaetial
leaves triangular-ovate, acuminate, the costa extending into a long arista, ea. 1.5
mm long. Setae 20-25 mm long, rarely longer, reddish-brown, almost straight.
Capsules ovoid to suborbicular, inclined or horizontal, 2.3-2.8 x 1.5-2.0 mm.
Operculum ea. 0.6 mm. Exostome teeth ea. 0.45 mm long, yellowish-brown;
endostome segments long.
Spores 16-21 µm, yellowish-brown.
Perigonia
gemmiform.
Exsieeati: Musei Japoniei 7: 335 (1953), as P. setschuan ica ; 29: 1434 (1977) ; 30: i 485 (1978) .
Distribution: Japan (Honshu , Shikoku , Kyush u, Ryukyu), Korea, China, Taiwan , Philippines,
Indonesia , India.

This species grows on damp banks or cliffs.
5. Philonotis turneriana (Schwaegr.) Mitt. (Fig. 251, A)
J. Linn. Soc. Bot. suppl. 1: 62 (1859).
Bartramia turneriana Sehwaegr., Spee. Muse. Suppl. 3(1): 238 (1828) .

Plants slender, yellowish- to pale-green, slightly glossy. Stems to 30 mm long,
radiculose. Leaves slightly appressed, narrowly triangular-lanceolate, broadest at
the insertion, to 2.00 x 0.25 mm, acuminate at apex, keeled; margins serrate, the
teeth single; costa percurrent or shortly excurrent, papillose-dentate at back above.
Median lamina! cells linear, 35-45 x 4.0-4.5 µm, thin-walled, with a mamilla at the
upper end on the ventral surface, with or without mamilla at back; towards the leaf
base somewhat shorter and broader, narrowly rectangular or sublinear, 20- 30 x 6-8
µm, with a mamilla ventrally at the upper end. Inner perichaetial leaves linearsubulate from an ovate-oblong base, to 1.7 mm long; paraphyses several. Setae
15-40 mm long, 0.1-0.2 mm thick, flexuose, reddish-brown. Capsules 1.3-2.0 mm
in diameter. Operculum 0.4-0.6 mm long. Exostome teeth to 0.55 mm long,
attenuate, brown; endostome segments long-attenuate. Spores 20-25 µm .
Perigonia term inal, gemmiform, 3-5-aggregated ; inner perigonial leaves lanceolate,
somewhat subulate, to 2 mm long; paraphyses many.
Exsieeati: Musei Japonici 1: 1 (1947), as P. socia; 6: 285 (1952) ; 7: 336 (1953) , as P. socia; 29:
1435 (1977) ,
Distribution: Japan (Honshu , Shikoku , Kyushu , Ryukyu , Bonin Isis.), Korea , China, Taiwan ,
Philippine s, Indonesia, Hawaii.
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Figure 251.

A. Philonotis tumeriana (Schwaegr.) Mitt. a. Plants, x1 . b. Leaves , x34. c. Cells at leaf ape x
(dorsal view). x250. d. Median lamina! cells (ventral view) , x250. c. Cells at leaf base (ventral
view) , x250. f Inner perichaetial leaf, x34. g, h. Capsules, x7. i. Dry capsule , x7. j. Peristome
teeth , x1 35. k. Male plant, x 1. /. Inner perigonial leaf, x34. [Musci Japonici 1]
B. P. mo/lis (Dozy & Molk.) Mitt. m. Leaves , x35.

11 .

Cells at leaf ape x (dorsal view), x250.

o. Median lamina! cel ls (dorsal view), x250. p. Cells at leaf base , x250. [Ochi 8338]
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This species grows on moist banks.
6. Philonotis falcata (Hook.) Mitt.

J. Linn. Soc. Bot. suppl. 1: 62 (1859).
Bartramia falcata Hook., Trans. Linn. Soc. London 9: 317, t. 27, f. 4 (1808) .

Plants pale green, forming small or large cushions on damp rocks. Stems to 20
mm long, sparsely leaved. Leaves incurved-crisped and in ± spiral rows when dry,
erect-spreading when moist, ovate-lanceolate, keeled, broadest shortly above the
insertion, to 1.50 x 0.65 mm; margins serrulate above, the teeth small; costa stout,
extending near the leaf apex or shortly excurrent, sparsely papillose-dentate at
back. Median laminal cells lax, rectangular to elongate-rectangular, 30-40 x 7.0-8.5
µm, with a mamilla near the upper end on the ventral surface, almost smooth on
the dorsal surface; lower cells somewhat broader than the median, 30-45 x 8.5-12.0
µm , with a low mamilla ventrally at the upper ends. Inner perichaetial leaves ovatelanceolate, subulate above, ea. 1.8 mm long, slightly plicate. Setae 15-25 mm long,
rather rigid, slightly flexuose. Operculum 0.4-0.5 mm long. Exostome teeth ea. 0.5
mm long, reddish-brown; endostome segments elongate. Spores 16-21 µm. Male
plants more slender. Perigonia discoid; inner perigonial leaves linear-lanceolate
from a broadly ovate base, ea. 1.5 mm long; paraphyses numerous.
KEY TO THE VARIETIES OF

P. falcata

1. Costa shortly excurrent; upper laminal cells elongate-rectangular .. .. ... .. ....... ... .. .. .
....................................................... .................................................... 6a. var. falcata
1. Costa ending in the leaf apex; upper laminal cells rectangular .......... ........ ....... .....
... ......... .... .................... ............. .. ... ..................... ............................. 6b. var. carinata
6a. var. falcata (Fig. 252, A)
Costa extending to the leaf apex; laminal cells with a large mamilla at the upper
ends.
Exsiccati: Musci Japonici 8: 385 (1954) , as P. turneriana; 10: 481 (1956); 25: 1235 (1973); 27:
1334 (1976).
Distribution: Japan (Hokkaido, Hon shu , Shikoku, Kyushu, Ryukyu), Korea, China , Tai wa n,
Philippines, Himalaya, India , Hawaii.

6b. var. carinata (Mitt.) Ochi (Fig. 252, B)
Nova Hedwigia 4: 100, t. 42 (1962).
P. carinata Mitt., Trans . Linn . Soc. Bot. 3: 164 (1891) .

Costa ending at the leaf apex; laminal cells with a small mamilla near the upper
ends.
Exsiccati: Musci Japonici 7: 334 (1953) , as P. falcata; 32: 1582 (1981).
Distribution: Japan (Honshu, Shikoku, Kyushu, Ryukyu) , Ko rea, Taiwan .
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Figure 252.
A. Phi/onotis fa/cata (Hook .) Mitt. var. fa/cata . a. Plants, x 1. b. Leaves, x34. c. Cel ls at leaf
apex (dorsal view), x250. d. Median laminal cells (ventral view), x250. e. Cells at leaf base
(ventral view), x250. f Inner perichaetial leaf, x34. g,h. Capsules, x7. i. Peristome teeth, x135.
j. Inner perigonial leaf, x34. [Noguchi 25480]

B. P. falcata var. carinata (Mitt.) Ochi. k. Leaves, x34. l,m. Cells at leaf apices (ventral view).
x250. n. Median lam inal cells (ventral view). x250. o. Cells at leaf base (ventral view). x250.
[Musci Japonici 334]
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7. Philonotis fontana (Hedw.) Brid.
Bryol. Univ. 2: 18 (1827) .
Mnium fontanum Hedw., Spee. Muse.: 195 (1801).

Stems usually to 100 mm long, rarely longer, tomentose below. Leaves
appressed when dry, ovate or lanceolate, usually 1.2-1 .5 x 0.5-0. 7 mm; margins
plane or slightly recurved; costa excurrent.
Median laminal cells sublinear,
rectangular, hexagonal or subquadrate, 15-40 x 4-8 µm, smooth or mamillose at
the upper end on the ventral surface, mamillose at the middle or the lower end on
the dorsal surface; lower cells lax, hexagonal or rectangular, inflated, with thin walls,
without mammillae. Inner perichaetial leaves ovate-lanceolate, long acuminate, ea.
1.8 mm long, plicate. Setae 40-50 mm long, ea. 0.25 mm thick at base, becoming
narrower upwards, flexuose. Capsules globose or ovoid, 2.5-3.0 x 1. 7-2.0 mm.
Operculum to 0.8 mm long. Exostome teeth to 0.6 mm long, reddish-brown; cilia of
endostome elongate. Spores 20-28 µm. Male plants more slender than the female
plants. Perigonia discoid; inner perigonial leaves broadly ovate-lingulate, ea. 2 mm
long, reflexed, obtuse to acute, the costa broad but thin.
The plants usually occur in bogs in alpine or subalpine regions and often form
compact cushions near ponds or streams.
KEY TO THE VARIETIES OF P.

fontana

1. Median laminal cells sublinear to elongate-rectangular, with a papilla at the
upper or lower end ........................ .... ...... ............. .............. .. .......... 7a. var. fontana
1. Median laminal cells oblong-hexagonal, hexagonal or rectangular, usually with a
central papilla .. .... .... .... .... .... .. ..... .... .. ....... .... ........ ... .. .............. ........ ........... ..... ... .. .. 2
2. Plants large.
Leaves dense in somewhat spiral rows, broadly ovatelanceolate ......... ..... ........ .... ....... .... ... .. .... ..... .. ...................... .. ....... 7b. var. seriata
2. Plants slender. Leaves sparse, not spirally arranged, lanceolate ... ..... .. .......... .
... .................... ........ .... .. .. .. ........... .... ... .... ......... .. .. ........ ... ...... .. 7c. var. tenuicaulis
7a. var. fontana (Fig. 253, A)
Plants large. Median laminal cells usually sublinear to elongate-rectangular,
30-40 x 5-7 µm , mamillose at the upper end on the ventral surface, mamillose at
the lower end on the dorsal surface; upper cells similar to the median.
Exsiccati: Musci Japonici 6: 284 (1952); 10: 482 (1956).
Distribution : Japan (Hokkaido, Honshu , Shikoku, Kyushu).
Hemisphere.

Wide ly distributed in the N.

7b. var. seriata (Mitt.) Kindb. (Fig. 253, B)
Bih. K. Svensk Vet. Ak. Handl. 7(9): 255 (1883).
P. seriata Mitt., J. Linn . Soc. Bot. suppl. 1: 63 (1859).
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Figure 253.

A. Philonotis fontana (Hedw.) Brid. var. fontana. a. Plants, x1. b. Leaves , x34. c. Median
lamina\ cells (ventral view), x250. d. Cells at leaf base (ventral view), x250. c. Inner perichaetial
leaf, x34. f Capsule, x7. g. Peristome teeth, x135. h. Inner perigonial leaf, x15. [Musci
Japonici 284]
B. P. fontana var. seriata (Mitt .) Kindb. i. Leaves, x34. j. Cells at leaf apex (ventral view),
x250. k. Median lamina\ cells (ventral view), x250. [Faurie 3505]

C. P. fontana var. tenuicau/is (Card .) Nog. /. Leaves, x34. m. Median \aminal cells (ventral
view), x250. [Faurie 3015]
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Plants large. Leaves somewhat spirally appressed when dry. Median lamina!
cells oblong-hexagonal to rectangular, 15-20 x 4-7 µm, with a central papilla; upper
cells elongate rectangular, 20---30 x 4--7 µm.
Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Korea, Siberia, central Asia, Himalaya,
Caucasus, Europe, N. America, Greenland.

7c. var. tenuicaulis (Card .) Nag., comb. nov. (Fig. 253, C)
P. yezoana Besch. & Card., Bull . Soc. Bot. Geneve, ser. 2, 1: 123 (1909). tenuicaulis Card., Bull . Soc. Bot. Geneve, ser. 2, 1: 124 (1909).

P. yezoana var.

Plants more slender than those of var. fontana . Median lamina! cells hexagonal
or rectangular, 15-20 x 6-8 µm, with or sometimes without a central papilla; upper
cells elongate-rectangular, 12-20 x 4--6 µm, thick-walled.
Distribution: Japan (Hokkaido, Honshu), N. America.

8. Philonotis evanidinervis Fleisch. (Fig. 254, A)
Musci FI. Buitenzorg 2: 612, f. 116 (1904).
Plants small, soft, not glossy. Stems to 10 mm long. Leaves slightly imbricate
when dry, ovate-oblong to oblong, obtuse to rounded -obtuse, 0.6--1.0 x 0.25-0.30
mm, concave; margins plane, strongly crenate with inflated cells; costa ea. 20 µm
wide at base, ending far below the leaf apex, upper cells at back inflated. Median
laminal cells oblong-hexagonal to subrectangular, 35-45 x 13-20 µm, inflated,
without papillae, thin-walled, becoming smaller towards the leaf apex; cells at leaf
apex to 15 µm long, subquadrate; lower cells subrectangular or oblong-hexagonal,
20-45 x 15-20 µm, thin-walled.
Distribution: Japan (Ryukyu), Java.

The plants grow on moist rocks.
9. Philonotis hastata (Duby) Wijk & Marg. (Fig. 254, B)
Taxon 8: 74 (1959).
Hypnum hastatum Duby, in Moritzi, Syst. Verz. Zoll . Pfl.: 132 (1846). Nog. , J . Hattori Bot. Lab. 14: 62, f. 21 (1955).

Philonotis vitrea Herz. &

Plants slender, soft, yellowish -green, scarcely glossy. Stems to 10 mm long.
Leaves appressed and not homomallous when dry, erect-spreading when moist,
oblong-lanceolate or ovate-oblong, widest near base, ± keeled , to 1.00 x 0.35 mm;
margins slightly recurved or plane, crenulate due to cel l projections, serrulate
above, the teeth often distinct at apex; costa thin, ea. 20 µm wide at base, ending
below the leaf apex, the cells or the dorsal surface large, inflated at the upper end.
Median laminal cells rectangular, ea. 40 x 20 µm, thin-walled , inflated at the upper
end, smaller towards the leaf margins; upper cells narrower, rhomboidal and
becoming sublinear at the leaf apex.
Distribution: Japan (Honshu , Kyushu, Ryukyu), Taiwan , Ph ilippines, Borneo , Java, Sumatra,
Assam, Madagascar, Hawaii.
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Figure 254.

A. Phi/onotis evanidineNis Fleisch. a. Plant, x35. b. Leaves, x62. c. Cells at leaf apex, x250.
d. Cells at leaf base, x250. [Ochi 9568]
B. P. hastata (Duby) Wijk & Marg. e. Leaves, x62. f Cells at leaf apex, x250. g. Cells at leaf
base, x250. [Shi n 14227]
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This species grows on the damp soil and rocks.
SPECIES NOT AVAILABLE

Philonotis secunda (Dozy & Molk.) Bosch & Lac., Bryol. Jav. 1: 156, t. 126 (1861).
Sakurai (1941) reported this species from Japan , but the specimens were not available.

5. Fleischerobryum Loeske
Fleischerobryum longicolle (Hampe) Loeske (Fig. 246, 8)
Morph. Syst. Stud. Laubm.: 127 (1910).
Bartramia /ongicol/is Hampe, in C. Muell., Syn. 1: 478 (1848) .

Plants large and stout, yellowish-green, somewhat glossy. Stems usually to 50
mm long, with a central strand, simple, tomentose below. Rhizoids papillose.
Leaves slightly spreading when dry, erect-spreading or somewhat falcate-secund
when moist, 2-3 x 0.7--0.8 mm, gradually narrowed to a linear-lanceolate, somewhat
flexuose acumen from a broader base, slightly plicate; margins narrowly recurved;
costa percurrent. Median laminal cells sublinear to linear-rhomboidal , 40-50 x
4.0-4.5 µ,m, the ventral surface with a papilla centrally or at the upper end,
sometimes smooth, the dorsal surface usually smooth, sometime with a central
papilla, the walls rather thick; upper cells linear, somewhat flexuose, thick-walled ,
the lumen narrow and obtuse at the ends, not papillose; lower cells rectangular or
oblong, 40-50 x 12-17 µ,m, thick-walled, smooth; alar cells large, broader and
shorter than the inner cells. Dioicous. Perichaetial leaves similar to the stem
leaves. Setae 30-40 mm long, reddish-brown. Capsules pyriform, with a large
apophysis, 3.5-4.5 x 1.5-2.5 mm, microstomous; stomata present. Annulus none.
Peristome similar to those of Philonotis. Spores ovoid, brown, 15- 21 µ,m, papillose.
Perigonia terminal, large, discoid; inner perigonial leaves to 3 mm long.
Exsiccati: Musci Japonici 17: 817 (1962); 21: 1021 (1966) ; 22: 1070 (1968); 23: 1121 (1968).
Distribution: Japan (Honshu, Shikoku, Kyushu), Taiwan , Himalaya, India.

This species grows on moist humus covered rocks.
This species is very similar to species of Philonotis, but is distinguished by its
pyriform capsules.

6. Breutelia (B. S. G.) Schimp.
Breutelia arundinifolia (Duby) Fleisch. (Fig. 255)
Musci FI. Buitenzorg 2: 630, f. 120 (1904).
Hypnum arundinifolium Duby in Moritzi , Syst. Verz. Zoll. Pfl.: 131 (1846).

Plants large, yellowish-green, somewhat glossy. Stems to 200 mm long, simple
or with few branches, with leaves to 12 mm wide, often tomentose, in cross-section
polygonal, with a weak central strand, cortical layer well-developed and
hyalodermous. Rhizoids papillose. Leaves usually wide-spreading, scarcely
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Figure 255.
Breutelia arundinifolia (Duby) Fleisch. a. Plant, x1. b. Cross-section of stem, x20. c. Crosssection of stem, x250. d. Leaves, x1 0. e. Cross-section of leaf, x34. f Cross-section of leaf,
x250. g. Median laminal cells, x250. h. Cells at leaf base, x135. i. Capsule, x7. j. Peristome
teeth , x95. k. Male plant, x1 . [a,i-k, from Borneo; b-h, Noguchi 12844]
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altered when dry, linear-lanceolate from a broader base, to 8 mm long, ea. 1.5 mm
wide at base, reflexed at base, plicate, often somewhat undulate bel ow; margins
erect to incurved, serrulate, often with small, spinose teeth at apex; costa slender,
extending to the leaf apex or shortly excurrent. Median laminal cells linear, 40-60 x
4.0--4.5 µm, slightly vermicular, thick-walled, with a papilla at back at the upper end;
lower cells similar to the median, brownish ; alar cell group well-defined , extending
upwards along the leaf margins, the cells inflated, hyaline, 45-65 x 30--35 µm, with
thin walls. Dioicous. Perichaetia terminal; perichaetial leaves subulate. Setae
30-50 mm long, ea. 0.3 mm thick. Capsules horizontal to pendent, ovoid-oblong, to
5 x 3 mm, multistriolate, strongly furrowed when dry; stomata present. Annulus
none. Peristome double; exostome teeth linear-lanceolate, to 0.7 mm long, brown,
minutely papillose, the lamellae large; endostome segment splitting, shorter than
the exostome, the cilia short. Spores 16-25 µm , somewhat warty. Male plants
similar to the female. Perigonia terminal , discoid.
Distribution: Japan (Kyushu) , Taiwan, Philippines, Java, Sumatra, Borneo, Celebes, Tasmania,
India.

Breutelia , a tropical genus, is represented in Japan by a single species, B.
arundinifolia , which is restricted to the subalpine zone of Yakushima lsl. No
sporophytes of this species have ever been found on the island. The illustrations
and description were taken from the plants from Mt. Kinabalu , North Borneo.

ORTHOTRICHACEAE
KEY TO THE GENERA

1. Setae spiraling. Exostome teeth longitudinally multiribbed ... 2. Hypnodontopsis
1. Setae straight. Exostome teeth not ribbed .. ...... ... .... ... .. ..... ... ... ... ... ............... ...... 2
2. Costa ending far below the leaf apex. Laminal cells inflated, thin-walled,
without papillae ....... ........... .............. ... ................................... 1. Rhachithecium
2. Costa shortly excurrent, extending to the leaf apex or ending near the leaf
apex. Laminal cells scarcely inflated, thick-walled, usually with papillae ...... 3
3. Stems erect or ascend ing, simple or sparingly branched . Capsules strongly
sulcate when dry ....... ... ........ ... .......... .... .. ................. .. .............. .... .... ... ......... ...... ... 4
3. Stems creeping, pinnately branched. Capsules not sulcate .... ..... .. ...... ............ .. 7
4. Calyptra cucullate .. .. ................ ... .... .. ........... ............ .. .. ...... .... .. ...... ..... .. ...... .. .... . 5
4. Calyptra mitrate or campanulate ........ ... .. .. .. .... ... .. ... .. ...... ... ..... ..... ... ... ...... ... ..... 6
5. Gemmae present. Peristome present ..... ... ........ .... ... ........... ... ...... .. .... 4. Zygodon
5. Gemmae lacking. Peristome lacking .... .............. ....... ......... .. .. ....... . 3. Amphidium
6. Leaves crisped when dry. Transverse walls of cells (in several rows) along
the basal leaf margins incrassate. Calyptra densely hairy ....... ..... .... .. 6. Ulota
6. Leaves appressed and scarcely crisped when dry. Cells along the basal leaf
margins with uniformly incrassate walls. Hairs on calyptra, when present,
confined to the tip ......... .... ..... .. ...... ... .. ....... ... ............................ 5. Orthotrichum
7. Calyptra sulcate, usually densely hairy. Laminal cells usually papillose ..... ......... .
..... ......... ... .. ... ........... .... ...... .............. ................. ............... .......... ..... 8. Macromitrium
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7. Calyptra not sulcate, naked. Upper cells of lamina without papillae .................. 8
8. Calyptra elongate-mitrate, lobate at base, each lobe inflexed. Exostome teeth
attenuate ........ ............ .... ...... ..... .. ...... ........ ........ ...... .. ...... .... .. ... .. 9. Schlotheimia
8. Calyptra cucul late, truncate at base. Exostome teeth very short, truncate at
apex .... .... ..... ........ ... ............ ..... .. .... ...... ...... ...... .... ........ ...... ........ . 7. Drummondia

1. Rhachithecium Broth. ex Le Joi.
Rhachithecium nipponicum (Toy.) Wijk & Marg. (Fig. 256. A)
Taxon 9: 52 (1960}.
Kibunemuscus nipponicus Toy., Acta Phytotax . Geobot. 4: 214, f. 1 (1935). nipponicus (Toy.) lwats., Bryologist 60: 300 (1957).

Hypnodon

Plants pale-green, in dense tufts, minute, 3-5 mm long (including sporophyte) .
Rhizoids somewhat scabrous. Leaves appressed and flexuose when dry, erectspreading when moist, the lower leaves lingulate, obtuse, ea. 1.00 x 0.25 mm , the
upper leaves oblong-spathulate, obtuse to apiculate, to 1.8 x 0.5 mm, keeled
above; margins entire, plane or slightly recurved below; costa broad but weak,
ending far below the leaf apex, homogeneous in cross-section. Median laminal
cells hexagonal, subquadrate or irregular, 15-20 µm long, thin-walled, towards the
leaf margins smaller; upper cells hexagonal, 12-15 µm long; lower cells
rectangular, 55-70 x 20-25 µm, inflated, towards the leaf margins narrower.
Autoicous. Perichaetial leaves 2 in number, lingulate, ea. 1.2 mm long, roundedobtuse, convolute; vaginula elongate, narrow-cylindric; paraphyses lacking. Setae
ea. 1.5 mm long. Capsules erect, oblong or oblong-cylindric, 0.5--0.8 x 0.4--0.5 mm,
greenish-brown, sulcate when dry. Annulus of a single row of cells. Operculum
shortly rostrate. Peristome none. Spores 15-20 µm, finely papillose. Calyptra
cucullate, 0.60--0.65 mm long, scabrous above. Perigonia located below the
perichaetium; inner perigonial leaves wide-ovate, ea. 0.35 mm long, obtuse
cymbiform .
Distribution: Endemic to Japan (Honshu).

This species grows on tree trunks.
The description of operculum and calyptra were taken from the original
description by Toyama.

2. Hypnodontopsis lwats. & Nag.
Hypnodontopsis apiculata lwats. & Nog. (Fig. 256, 8)
Bryologist 60: 304, f. 7-29 (1957).
Plants minute, dark-green. Stems mostly simple, densely leaved. Gemmae
numerous on leaves, cylindric to oblong, 0.08--0.25 x 0.05 mm, multicellular,
smooth, blackish-brown. Leaves slightly appressed and flexuose when dry, the
lower leaves ea. 0.70 x 0.25 mm, gradually larger upwards, the upper leaves to 1.2 x
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0.3 mm, lingulate or slightly spathulate, apiculate, keeled along the costa; margins
plane to somewhat recurved, entire; costa extending near the leaf apex, thinner at
base. Median laminal cells hexagonal, 6.0---8.5 µm, thin-walled, towards the leaf
margins somewhat smaller; upper cells similar to the median; cells of the sheathing
base suddenly larger, 35---45 x 12-16 µm, elongate-rectangular, hyaline, with
delicate walls. Autoicous. Inner perichaetial leaves oblong, ea. 1.5 x 0.5 mm,
concave, slightly keeled at apex; vaginula ovate, ea. 0.3 mm long; paraphyses
absent. Setae spiraling, sinistrorse, ea. 0.5--0 .8 mm long. Capsules cylindric,
deeply sulcate when dry, subglobose when moist, ea. 0.8--0.6 mm. Annulus pale, of
one row of cells. Peristome single; exostome teeth 8, widely spreading outwards
when dry, inflexed and filling the mouth of capsule when moist, each tooth widetriangular, obtuse, longitudinally multiribbed, ea. 85 µm long. Spores 38---40 µm,
brown, finely papillose. Perigonia terminal on branches, ea. 0.5 mm long;
perigonial leaves 3-5, wide-ovate, cymbiform; paraphyses absent.
Distribution: Endemic to Japan (Honshu, Kyushu).

This species grows on the trunks of Cryptomeria and Pinus spp. near human
habitations.
The 16 exostome teeth are completely united into 8 pairs and the boundaries
between the pairs are indistinct. The vertical thickenings on the outer surface of the
exostome teeth separates Hypnodontopsis from other genera.

3. Amphidium Schimp.
Plants small. Stems usually simple, without central strand. Rhizoids smooth.
Leaves linear-lanceolate, acute to acuminate, keeled; margins plane, often recurved
below; costa extending to the leaf apex. Median laminal cells obscure, hexagonal ,
densely papillose, the walls rather thick; lower cells elongate rectangular, thinwalled , pellucid. Autoicous or dioicous. Inner perichaetial leaves large, ±
sheathing at base; vaginule cylindric. Setae short. Capsules pyriform, striate,
eperistomate, the apophysis distinct; stomata phaneropore.
Annulus none.
Operculum flat, with an oblique beak. Calyptra cucullate, naked.
KEY TO THE SPECIES

1. Laminal cells faintly papillose.
Perichaetial leaves large, oblong from a
sheathing base. Capsules emergent from perichaetial leaves ................ .. .. ........ ..
. .......... .. .... ... . ............................... ........ .................. .... .................. ... 1. A. lapponicum
1. Laminal cells strongly papillose. Perichaetial leaves long, narrowly pointed from
an oblong, scarcely sheathing base. Capsules slightly exserted ........................ ..
.. .. ............. ......... ..................................... ........ ..... ................ ... ........ ... 2. A. mougeotii
1. Amphidium lapponicum (Hedw.) Schimp. (Fig. 257, A)

Corell. : 39 (1856) .
Anictangium lapponicum Hedw., Spee. Muse.: 40 (1801).
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Figure 256.

A. Rhachithecium nipponicum (Toy.) Wijk & Marg. a. Plant, x15. b. Leaves , x34. c. Cells at
leaf apex, x135. d. Median laminal cells, x250. c. Cells at leaf base, x15. f Inner perichaetial
leaf, x34. g. Capsule , x20. h. Inner perigonial leaf, x34. [lsotype of Kibunemuscus nipponicus
Toy.]
B. Hypnodontopsis apiculata lwats. & Nog. i. Plant, x15. j. Leaves, x48. k. Cells at leaf
apex , x 180. /. Cells at leaf base, x180. 111. Inner perichaetial leaf, x48. 11 . Sporophyte , x20. o.
Dry capsule , x34. p. Outer surface of peristome teeth, x250. q. Inner surface of peristome
teeth , x250. r. Perigonium, x34. s. Gemmae , x135. [lsotype of H. apicu/ata lwats. & Nog .]
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Plants in dense cushions. Stem leaves contorted and twisted when dry, linearlanceolate, to 2 mm long, the basal part scarcely sheathing; margins plane, entire;
costa slender, extending to the leaf apex. Median laminal cells obscure, hexagonal,
8-1 o µ,m , generally thin-walled but somewhat thickened at corners, with several
large, flat papillae; lower cells rectangular, 20-40 x 8-10 µ,m, with delicate walls,
hyaline, smooth. Autoicous. Perichaetial leaves oblong, ea. 1.5 mm long, acute,
extending to the base of the capsule, sheathing and enclosing the entire length of
the seta; paraphyses absent. Setae 0.5-0.7 mm long, as long as the capsule.
Capsules pyriform, with a large apophysis, ea. 0.7 x 0.6 mm, 8-ribbed when dry,
eperistomate; exothecial cells rectangular, thin-walled. Operculum ea. 0.4 mm
long. Sores 10-13 µ,m, smooth. Calyptra wide-cucullate, ea. 0.7 mm long with a
short beak, brown. Perigonia below perichaetia, ea. 0.6 mm long; inner perigonial
leaves ea. 0.35 mm long, wide-ovate, obtuse.
Distribution : Japan (Hokkaido, Honshu). Widely distributed in the N. Hemisphere .

This species grows in moist rocks or on cliff faces.
This species is often confused with species of the genera Anoectangium and
Zygodon when the plants are sterile.
2. Amphidium mougeotii (B . S. G.) Schimp. (Fig. 257, 8)
Caroll.: 40 (1856) .
Zygodon mougeotii B. S. G., Bryol. Eur. 3: 39, t. 206 (1838).

Stems simple or with few branches. Leaves flexuose when dry, somewhat
tristichous, linear-lanceolate, the lower leaves ea. 1 mm long, the upper leaves ea. 2
mm long, acuminate, the basal part not sheathing, keeled above; margins plane,
revolute below. Median lamina! cells somewhat pellucid, rounded-quadrate to
suborbicular, 6-8 µ,m long, thick-walled, towards the leaf margins smaller, the
papillae over each lumen oblong, somewhat longitudinally arranged ; lower cells
rectangular, 12-18 x 6.0-8.5 µ,m, thick-walled , with small , longitudinally arranged
papillae.
Distribution: Japan (Honshu , Shikoku), Himalaya, Europe , Greenland , N. America.

This species grows on rocks.
Beside the difference of the inflorescence and the sporophyte it is not easy to
find sharp difference between A lapponicum (Hedw.) Schimp. and A mougeotii.
No sporophytes of this species have been found in Japan.

4. Zygodon Hook. & Tayl.
Zygodon viridissimus (Dicks.) Brid. (Fig . 257, C)

Bryol. Univ. 1: 592 (1826).
Bryum viridissimum Dicks., Pl. Crypt. Brit. fasc. 4: 9, t. 10, f. 18 (1801) .

Plants minute, ea. 2 mm long, dark-green, in dense tufts. Stems simple.
Gemmae axillary, fusiform, pale-green to brownish, usually horizontally septate,
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Figure 257.

A. Amphidium Japponicum (Hedw.) Schimp. a. Leaves, x34. b. Median laminal cells, x385.
c. Cells at leaf base, x250. d. Inner perichaetial leaf, x34. e. Capsule, x15. f Dry capsules , x15.
g. Calyptra x15. h. Perigonium , x20. [Noguchi 44207]
B. A. mougeotii (B. S. G.) Schimp . i. Leaves , x34. j. Cells at leaf apex, x250. k. Median
laminal cells, x385. I. Cells at leaf base, x250. [Bry. Danca Exs. 215 from Denmark]

C. Zygodon viridissimus (Dicks.) Brid. m. Plant, x20. n. Dry plant, x20. o. Leaves, x62. p.
Cells at leaf apices, x250. q. Median laminal cells, x250. r. Cells at leaf base, x250. s.
Gemmae, x180. [Saito 2007]

582

ORTH0TRICHACEAE

3--6-celled, at times also vertically septate. Leaves appressed when dry, widespreading and recurved when moist, oblong to oblong-lanceolate, acute to
acuminate, the lower leaves small, the upper leaves much larger, to 0.80 x 0.25 mm,
convex; margins entire, plane or slightly recurved; costa stout, extending to below
the leaf apex, prominent at back, papillose. Median laminal cells roundedhexagonal to subquadrate, 12-15 µm long, collenchymatous, ± obscure,
multipapillose, the papillae 5-8 per cell; marginal cells± smaller; upper cells similar
to the median; lower cells rectangular or subquadrate, 12-15 x 8-10 µm, thinwalled, smooth, hyaline.
Distribution: Japan (Honshu). Taiwan , Soviet Far East, Europe, N. America, Mexico.

This plants grows on tree trunks, and the sporophytes are unknown in Japan.
The gemmae of the Japanese population are usually horizontally septate, but
sometime several gemmae on an individual shoot have vertical septae in addition to
the horizontal septae. The leaf apices are also variable; mostly they are acute and
end in a single short-deltoid cell, but in some leaves are contracted to an elongate,
hyaline, typically unicellular apiculus. These characters seem to indicate (though I
have examined a few collections) that the Japanese population are intermediate
between the typical form and the variety rupestris Hartm.

5. Orthotrichum Hedw.
Stems short, clustered, erect or ascending, simple or with shoot innovations,
without central strand . Leaves usually erect-appressed when dry, erect-spreading
when moist; margins convex or recurved, entire; costa stout, prominent on the
dorsal side, reaching the leaf apex or ending below the leaf apex, the dorsal cells
(except for the lower cells) mostly isodiametric, often inflated. Lamina! cells often ±
obscure; median cells isodiametric, with few papillae; lower cells usually elongate,
smooth, hyaline, towards the leaf margins shorter; alar cells not delimited.
Monoicous or dioicous. Perichaetia terminal ; inner perichaetial leaves scarcely
differentiated, the ochrea mostly present. Capsules immersed to exserted, with a
tapering apophysis, narrowed below the mouth and 8-16 ribbed when dry;
exothecial cells of ridges often larger than those of the furrows; stomata cryptopore
or phaneropore. Annulus usually none. Operculum convex with a small beak.
Peristome double; exostome teeth 16 in number, often in 8 pairs, triangularlanceolate, finely papillose or striate, reflexed or not when dry; endostome
segments 8 or 16 in number, without basal membrane, filiform, linear or lingulate, as
long as the exostome teeth or shorter, erect when dry. Calyptra mitrate, oblongconic or campanulate, usually sulcate, yellowish-brown, the apex brown. Perigonia
subterminal, often below the perichaetia; inner perigonial leaves broadly ovate,
cochleariform-concave; archegonia and paraphyses few.
KEY TO THE SPECIES

1. Stomata immersed ......... .................................. ... ... .. .............. ... ....... ... ...... .. ..... .... .. 2
1. Stomata superficial ......... ............ .. ...... ........ .. ...... ... ........................... ... ........ ... ....... 5
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2. Leaf margins strongly recurved ....... ...... ....................... .. ... ......... ................. .... .. 3
2. Leaf margins slightly recurved ... .. ........................ ........... ................. ..... ...... ... ... . 4
3. Setae long; capsules distinctly exserted. Exostome teeth scarcely united in 8
pairs; endostome segments sometimes lacking .. ....... ................ 1. 0. anomalum
3. Setae short; capsules emergent. Exostome teeth united in 8 pairs; endostome
segments present and long ................ .............. .......................... .... 3. 0 . ibukiense
4. Leaves oblong to oblong-lanceolate. Inner perichaetial leaves obtuse .......... ..
. ....... ..... ... ... .... .... ....... ..... . .. .............. ...... ......... .. .............. ... ... ... .. ..... 4. 0 . fortunatii
4. Leaves lanceolate. Inner perichaetial leaves acute to acuminate .. .......... ........ ..
....... ... ..... .. .. .. ....... .. .............. .... .. .. ............. .......... ..... .. ..... .. ....... 2. 0 . consobrinum
5. Stomata on apophysis only. Endostome segments as broad as the exostome
teeth, triangular, keeled ......... ... ........ ........... .......... ......... ... .. ........... .. 7. 0. exiguum
5. Stomata in the median and lower parts of urn. Endostome segments much
narrower than the exostome teeth, linear ... ........ .. .. ...... ............. ....... .... .......... .... .. 6
6. Papillae high, mostly 2 per laminal cell. Setae long; capsules distinctly
exserted ..... ......... ..... ........... .... ... ... .. ...... ........ 6. 0. macounii subsp. japonicum
6. Papillae low, 1-2 per laminal cell. Setae short; capsules emergent ............... 7
7. Dioicous. Leaves oblong to oblong-ovate, rounded-obtuse at apex; margins
slightly recurved. Laminal cells with single, large papillae, collenchymatous.
Gemmae present .............. ... .. ........ ...... ....... .... .... ....... ....... ......... 8. 0 . obtusifolium
7. Autoicous. Leaves lanceolate to ovate-lanceolate, acute at apex; margins
strongly recurved. Laminal cells usually with 2 small papillae, somewhat
collenchymatous. Gemmae lacking ............................... ............... 5. 0 . sordidum
1. Orthotrichum anomalum Hedw. (Fig. 258, A)
Spee. Muse.: 162 (1801}.
Plants comparatively large, slightly clavate, dark-green, in dense clusters.
Stems erect, to 15 mm long, densely leaved, simple or somewhat dichotomous.
Stem leaves lanceolate, ea. 3.5 mm long, acute; margins strongly and broadly
recurved almost throughout on both sides; costa reaching the leaf apex, the cells
inflated on the dorsal surface in the upper part of leaf. Laminal cells rather hyaline;
median cells rounded to subquadrate or hexagonal, inflated, with 2--3 papillae,
10-15 µm long, rather thick-walled, slightly collenchymatous; lower cells
rectangular to subquadrate, 35-50 x 8-10 µm , often collenchymatous, smooth or
sparingly papillose. Autoicous. Setae to 3 mm long. Capsules exserted, erect,
usually 8-ribbed when dry, oblong-cylindric, ea. 2 x 1 mm; stomata immersed.
Operculum ea. 1 mm long. Exostome teeth 16, scarcely paired, triangular,
attenuate, ea. 0.3 mm long, not reflexed when dry, longitudinally striate above,
irregularly striate below; endostome lacking; preperistome present. Spores 13-16
µm, minutely papillose. Calyptra elongate, ea. 2.5 mm long, with few hairs, the
cells of the hairs papillose on the upper corner. Inner perigonial leaves rather
obtuse, ea. 0.8 mm long, with a slender costa.
Distribution : Japan (Honshu). Widely distributed in the N. Hemisphere.
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2. Orthotrichum consobrinum Card . (Fig. 258, B)
Bull. Herb. Boiss. ser. 2, 8: 336 (1908) .
Plants dark-green. Stems erect, to 10 mm long, densely leaved, obtuse. Stem
leaves slightly appressed when dry, 2.0-2.5 x 0.40--0.65 mm, lanceolate, acute to
acuminate; margins convex above, slightly recurved almost throughout on one
side; costa reaching the leaf apex, yellowish-brown. Laminal cells somewhat
obscure, inflated, thin-walled; median cells hexagonal, almost isodiametric, 10-13
µm long, with 2, rarely 1 papillae over lumen, the walls with slightly thickened
corners; lower cells rectangular, pellucid, 12-20 x 9-11 µm, rather thin-walled.
Autoicous. Paraphyses in the perichaetium many. ea. 0.8 mm long. Capsules
slightly emergent, 8-ribbed when dry, oblong to subglobose, macrostomous when
moist, ea. 1.5 x 1.2 mm; stomata immersed. Operculum ea. 0.3 mm long.
Exostome teeth in 8 pairs, triangular-lanceolate, ea. 0.25 mm long, yellowish, finely
papillose throughout; endostome segments 8, shorter than the exostome teeth,
linear, slightly keeled, finely papillose. Spores 13-17 µm, minutely papillose.
Calyptra campanulate, lobed at base, to 1.5 mm long, scarcely hairy. Inner
perigonial leaves without costa.
Exsiccati: Musci Japonici 22: 1087 (1968}.
Distribution: Japan (Hokkaido, Honshu , Sh ikoku , Kyushu}, Korea, Soviet Far East.

This species grows in scattered small tufts on tree trunks.
3. Orthotrichum ibukiense Toy. (Fig. 259, A)
J. Jap. Bot. 14: 620, f. 2 (1938).
Plants relatively robust, dark-green. Stems erect, to 15 mm long, densely
leaved. Stem leaves oblong-lanceolate, ea. 3.50 x 0.65 mm, acute or obtuse;
margins strongly and broadly recurved on both sides except for the tips; costa
almost reaching the leaf apex, yellowish -brown, the cells slightly inflated on the
dorsal surface. Median laminal cells rounded-hexagonal or subrectangular,
inflated, the delimitation between cells somewhat obscure, 10-15 µm long, with 2-3
papillae over the lumen; lower cells rectangular, uniformly thin-walled, 20-45 x
10-13 µm. Autoicous. Inner perichaetial leaves oblong, acuminate, ea. 2.5 mm
long, the margins recurved . Capsules emergent, erect, 8-ribbed when dry, oblong
to subglobose, macrostomous when moist, ea. 1.5 x 1.0 mm; stomata immersed.
Operculum low-conic, ea. 0.35 mm long. Exostome teeth in 8 pairs, triangularlanceolate, obtuse, ea. 0.25 mm long, finely papillose throughout; endostome
segments 8, as long as the exostome teeth. Spores minutely papillose, 15-20 µm.
Calyptra campanulate, not hairy, ea. 1.5 mm long. Inner perigonial leaves with a
delicate costa.
Distribution: Endemic to Japan (Honshu}.

This species grows on branches and trunks of trees.
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Figure 258.

A. Orthotrichum anomalum Hedw. a. Plants, x1. b. Leaves, x15. c. Median lamina! cells ,
x385. d. Capsule , x10. e. Peristome teeth, x125. [Iwasaki 4893]
B. 0. consobrinum Card. f Plants, x1. g. Leaves, x20. h. Median lamina! cells , x385. i.
Inner perichaetial leaf, x20. j,k. Capsules, x10. /. Dry capsules, x1 0. m. Stoma, x135. 11.
Peristome teeth, x 135. o. Calyptra x1 0. p. Perigonium , x20. [Noguchi 9745]
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4. Orthotrichum fortunatii Ther. (Fig. 259, B)
Bull. Ac. lnt. Geogr. Bot. 19: 18 (1909).
0. amabile Toy., J. Jap. Bot. 14: 622, f. 3 (1938).

Plants small, dark-green, in small clusters. Stems erect, to 5 mm long, densely
leaved. Stem leaves incurved-appressed and slightly flexuose when dry, 1.3-2.0 x
0.3--0.5 mm, narrowly lingulate, broadly acute, obtuse or indistinctly apiculate;
margins slightly recurved on one side; costa reaching near the leaf apex, yellowishbrown, the cells inflated on the dorsal surface. Laminal cells hyaline, rather thickwalled; median cells hexagonal or rounded, 10-13 µ,m long, slightly
collenchymatous, inflated, with 1-2 small papillae over the lumen; lower cells
rectangular, 20-30 x 8-11 µ,m, the walls rather thick. Autoicous. Inner perichaetial
leaves narrowly lingulate, rounded-obtuse, the margins recurved. Capsules slightly
emergent, erect, 8-ribbed when dry, oblong, macrostomous when moist, ea. 1.0 x
0.7 mm; stomata immersed. Operculum ea. 0.2 mm long. Exostome teeth in 8
pairs, triangular-lanceolate, attenuate at apex, ea. 0.15 mm long, yellowish-brown,
finely papillose throughout; endostome segments 8, linear, half the length of the
exostome teeth, smooth.
Spores 17-20 µ,m, finely papillose.
Calyptra
campanulate, lobed at base, ea. 1.2 mm long, with several, short and brown hairs at
tip. Inner perigonial leaves without costa.
Exsiccati : Musci Japonici 33: 1631 (1982}, as 0. amabile.
Distribution: Japan (Honshu, Shikoku , Kyushu} , China.

This species grows on tree trunks.
The cells in a single row along the basal margins of the leaves are rectangular
with thin, longitudinal walls, as in Ulota.
5. Orthotrichum sordidum Sull. & Lesq. (Fig. 260, A)
In Aust., Musci Appal.: 30 (1870) .
0. erectidens Card. , Bull. Herb . Boiss. ser. 2, 8: 336 (1908}. Geneve ser. 2, 1: 122 (1909}.

0. clathratum Card., Bull. Soc. Bot.

Plants relatively large, yellowish-green. Stems erect, to 20 mm long, densely
leaved, obtuse, somewhat dichotomous. Stem leaves closely appressed when dry,
ea. 2.5 x 0.8 mm, lanceolate to ovate-lanceolate, acuminate or narrowly acute;
margins strongly recurved almost throughout on both sides; costa rather thin,
reaching the leaf apex, yellowish-brown, the cells scarcely inflated on the dorsal
surface. Laminal cells somewhat obscure, thick-walled; median cells rounded or
ovate, 6-1 O µ,m long, inflated, usually with 2 papillae over the lumen, somewhat
collenchymatous; lower cells narrowly rectangular or sublinear, 35-50 x 6-10 µ,m,
the walls with localized thickenings. Autoicous. Capsules slightly exserted , erect,
8-ribbed when dry, oblong to oblong-cylindric, macrostomous when moist, ea. 1.2
x 0.8 mm; stomata superficial. Operculum ea. 0.3 mm long. Exostome teeth in 8
pairs, triangular-lanceolate, attenuate, perforate above along the median line, ea.
0.25 mm long, yellowish, cancellate above, papillose-striate below; endostome
segments 8, shorter than the exostome teeth, linear, slightly keeled, papillose.
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Figure 259.

A. 0rthotrichum ibukiense Toy. a. Leaves, x20. b. Median laminal cells, x385. c. Cells at
leaf base , x250. d . Inner perichaetial leaf, x20. e. Capsule, x15. f Peristome teeth , x 135. g.
Perigonium, x20. [lsotype of 0 . ibukiense Toy.]
B. 0. fortunatii Ther. h. Leaves, x20. i. Median laminal cell s, x385. j . Cells at leaf base ,
x250. k. Capsule , x20. /,m . Dry capsules , x20. n. Stoma, x 135. o. Peri stome teeth , x 135. p.
Calyptra, x10. q. Perigonium , x20. [lsotype of 0. amabile Toy.]
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Spores 20-25 µm, papillose. Calyptra campanulate, rather deeply lobed at base,
ea. 1.5 mm long, with few smooth hairs. Inner perigonial leaves without costa.
Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu) , Soviet Far East, Alaska, eastern
regions of N. America, Greenland.

This species grows on tree trunks.
6. Orthotrichum macounii subsp. japonicum lwats. (Fig. 260, B)

J . Hattori Bot. Lab. 21: 240, f. 1 (1959}.
Plants relatively large, greenish-brown, the apical part yellowish-green. Stems
erect, dichotomous, to 20 mm long, densely leaved. Stem leaves appressed or
obliquely spreading when dry, 2.5-3.0 x 0.40--0.55 mm, linear-lanceolate, longattenuate, acuminate, recurved; margins convex, recurved on one side; costa
reaching the leaf apex, yellowish-brown, the cells scarcely inflated but papillose on
the dorsal surface. Laminal cells rather pellucid strongly thick-walled; median cells
rounded-ovate or hexagonal , 8-12 µm long, slightly inflated, with 2-3-forked
papillae over the lumen, the papillae large and long, somewhat horn-like, the walls
collenchymatous and ± nodose; lower cells sublinear, to narrowly rectangular,
20-30 x 4.0-6.5 µm, the walls uniformly thick or slightly nodose, without papillae.
Autoicous. Setae 2.0-2.5 mm long. Capsules emergent, scarcely ridged when dry,
narrowly oblong when moist, ea. 1.5 x 0.8 mm; stomata superficial. Exostome teeth
in 8 pairs, triangular-lanceolate, obtuse at apex, ea. 0.15 mm long, coarsely
papillose throughout; endostome segments 8, as long as the exostome teeth,
linear, slightly keeled . Spores 17-22 µm , finely papillose. Calyptra mitrate,
elongate, ea. 2 mm long, with sparse hairs, cells of the hairs papillose on the upper
corner. Inner perigonial leaves obtuse, with a costa.
Distribution: Endemic to Japan (Honshu).

7. Orthotrichum exiguum Sull. (Fig. 261, A)
In Gray, Man. Bot. U. States, ed . 2: 633 (1856} .
0. decurrens Ther., Bull. Ac. lnt. Geogr. Bot. 19: 19 (1909). Biol. Nat. Centr. Univ. Chunking China 1: 7 (1943).

0. szuchuanicum Chen, Contr. In st.

Plants small, dark-green, clavate in appearance. Stems gregarious or in loose
mats, erect or ascending, 3-5 mm long, sparsely leaved, simple or sparingly
branched. Gemmae on leaf surface, narrowly spindle-shaped, brown.Stem leaves
appressed when dry, erect-spreading when moist, 0.6-1 .5 x 0.2--0.4 mm, the lower
leaves much smaller, the upper leaves crowded, forming a clavate tip, oblong,
obtuse to rounded-obtuse, decurrent at the basal angles ; margins plane, the upper
half recurved; costa ending below the leaf apex, the cells mamillose or papillose on
the dorsal surface. Laminal cells somewhat obscure, thin-walled; median cells
hexagonal or quad rate, isodiametric, 10-13 µm long, strongly inflated and with 4-5
papillae over each lumen ; lower cells similar to the median cells but with few or no
papillae. Lower cells of the upper stem leaves and perichaetial leaves hyaline,
rectangular, thin-walled. Autoicous. Perichaetial leaves oblong, rounded-obtuse,
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Figure 260.

A. 0rthotrichum sordidum Sull. & Lesq. a. Plants , x1. b. Leaves, x20. c. Median laminal
cells, x385. d. Cells at leaf base , x250. e. Capsules, x15. f,g. Dry capsules, x15. h. Stoma,
x 135. i. Peristome teeth, x135. j. Calyptra, x15. k. Perigonium, x15. [lsosyntype of 0.
erectidens Card.)
B. 0 . macounii subsp . japonicum lwats. 1. Leaves , x20. m. Median laminal cells, x385. 11 .
Cells at leaf base , x250. o. Inner perichaetial leaf, x20. p. Capsule , x10. q. Dry capsule, x 10. r.
Peristome teeth , x 135. s. Calyptra, x10. 1. Perigonium , x20. [Holotype of 0 . macounii subsp.
japoniucum lwats.)
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the costa prominent on the dorsal side. Capsules almost erect, slightly inclined, 8ribbed when dry, globose, macrostomous, ea. 0.80 x 0.65 mm; stomata on
apophysis, superficial. Operculum ea. 0.35 mm long. Exostome teeth in 8 pairs,
united at apex, yellowish, lanceolate, acute, ea. 0.2 mm long, reflexed when dry,
finely papillose below, sparsely but coarsely papillose above; endostome segments
8, lanceolate, obtuse at apex, as wide as the exostome teeth, keeled , hyaline,
colorless, sparsely papillose, shorter than the exostome teeth, ea. 0.15 mm long,
membranaceous. Spores 15- 18 µm, brown. Calyptra hemispheric, often deeply
cleft, ea. 1 mm long, papillose on the edges, with few hairs, the cells of hairs
bearing a papilla on the upper corner. Perigonia terminal on branches arising from
the base of stems; inner perigonial leaves with an indistinct costa; paraphyses
none.
Distribution: Japan (Honshu, Kyushu) , south-eastern regions of N. America.

This species grows on tree trunks.
8. Orthotrichum obtusifolium Brid . (Fig. 261, B)
Muse. Ree. 2: 23 (1801 ).
Plants green, in small clusters. Stems erect, to 10 mm long, densely leaved.
Gemmae abundant, on leaf surface, spindle-shaped or cylindric, 4-6 cells long,
brown.Stem leaves appressed and somewhat imbricate when dry, 1.0-1 .5 x 0.4--0.7
mm, oblong or ovate-oblong, broadly rounded-obtuse, plane or slightly convex;
margins erect or plane; costa reaching to just below the leaf apex, the cells in the
upper half slightly inflated and papillose on the dorsal surface. Laminal cells
hyaline, thick-walled; median cells almost isodiametric, collenchymatous, 12-15 µm
long, strongly inflated and unipapillose on both surface, the papillae large and Cshaped; lower cells quadrate to rectangular, 20- 35 x 10-15 µm, thin-walled but
collenchymatous, without papillae. Dioicous. Capsules slightly emergent, erect,
oblong, 8-ribbed when dry, macrostomous when moist, ea. 2.0 x 0.8 mm; stomata
superficial. Exostome teeth in 8 pairs, triangular-lanceolate, obtuse at apex, ea.
0.35 mm long, finely papillose throughout; endostome segments linear, 2 cells
wide, half the length of the exostome teeth, slightly keeled , papillose. Spores 12-18
µm, finely papillose. Calyptra mitrate, ea. 1.5 mm long, with few or without hairs,
the cells of the central part with a large papilla over each lumen. Several perigonia
on the upper part of slender stems; inner perigonial leaves rounded -obtuse, the
costa ending far below the leaf apex; paraphyses few.
Distribution : Japan (Hokkaido, Honshu). Wide ly distributed in As ia, Europe, N. Ame ri ca.

This species grows on tree trunks.
The spores of the Japanese population are smaller than those described by Vitt
(1973) (20-25 µm) . As the material of 0 . obtusifolium collected in Japan is scanty,
it seems better to keep the account until further collections with good sporophytes
are available for examination.
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Figure 261.

A. Orthotrichum exiguum Sull. a. Plant, x20. b. Leaves, x34. c. Median laminal cells, x385.
d. Capsule, x20. e. Peristome teeth, x135. f Calyptra, x20. g. Perigonium, x40. h. Gemmae,
x135. [Noguchi 48446]
B. 0. obtusifolium Brid. i. Leaves, x20. j. Median laminal cells, x385. k. Cells at leaf base ,
x250. I. Inner perichaetial leaf, x20. 111. Capsule, x1 0. n. Dry capsule, x20. o. Stoma, x135. p.
Peristome teeth , x135. q. Calyptra, x15. r. Male plant, x10. s. Gemmae, x135. [Noguchi
29619]
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6. Ulota Mohr
Stems erect or prostrate-ascending, simple or sparingly branched, densely
leaved, in cross-section central strand absent, cortical cells small, internal cells
thick-walled, often collenchymatous. Leaves usually crisped when dry, erectspreading when moist, linear- or oblong-lanceolate, acute, acuminate or obtuse,
keeled; margins plane or erect, often recurved, entire; costa stout, extending to
near the leaf apex, prominent at back, smooth, in cross-section lacking stereids,
almost homogeneous. Lamina! cells subquadrate to rounded , thick-walled,
somewhat inflated, with or without papillae; lower internal cells elongate rectangular
to linear, thick-walled, often vermicular; cells at the basal corner large, those in
several rows at the margin hyaline, with thin longitudinal walls. Autoicous.
Perichaetia terminal; inner perichaetial leaves scarcely differentiated from the upper
stem leaves; paraphyses few or lacking. Capsules distinctly exserted or emergent,
erect, cylindric; elongate-pyriform or rounded with an elongate apophysis,
gradually tapering to the seta, usually eurystomous, 8-ribbed when dry, the cells of
ridge in several rows large, with thick transverse walls; stomata superficial ,
numerous on apophysis. Annulus of small cells, persistent. Operculum domeshaped, with a long, erect beak. Exostome teeth 16, in 8 pairs, triangularlanceolate, obtuse, minutely (or finely) papillose, usually reflexed , at times
spreading, erect or incurved when dry; basal membrane of endostome low, the
segments usually 8 in number, elongate, pellucid, usually erect when dry. Spores
finely papillose. Calyptra mitrate or conic-campanulate, hairy, sulcate, lobed at
base.
Perigonium located below the perichaetium; perigonial leaves 2-3,
cymbiform; paraphyses few or lacking.
KEY TO THE SPECIES

1. Capsules (excluding apophysis) almost round ....... ............ ............. ..... .. .... ......... 2
1. Capsules oblong ... ..... ..................................... .......... .. .. ........ .............. ... .... ............ 4
2. Exostome teeth incurved when dry; endostome segments lacking ........ ..... .... .
... ..... .. .. .. ... .. .................... ..... ... ... .. ......... ........... ... .................. 5. U. yakushimensis
2. Exostome teeth recurved or erect when dry; endostome segments present ...
······· ····· ·· ··· ·· ······ ·· ······ ······ ········· ··· ···· ········ ······ ········ ··· ····· ·· ·· ············· ···· ··· ······· ········ 3
3. Sporophyte (seta and capsule) shorter than 2.5 mm in length. Capsules
constricted below the mouth. Exostome teeth narrowly lanceolate .. .................. .
....... ........ .. ...... ......... ........... .. ........... ... ............ ... .. .......... .... .. ....... ... 3. U. perbreviseta
3. Sporophyte longer than 3 mm in length. Capsules not constricted below the
mouth. Exostome teeth triangular .......... ..... ................................ 7. U. eurystoma
4. Leaves linear-lanceolate, rounded at base .... ... ... .. .. .. ....... .... .. .......................... 5
4. Leaves oblong-lanceolate, scarcely rounded at base .. ... ... ................ .. .. ... ... ... 6
5. Stems erect, usually simple or forked . Endostome segments in 2 rows of cells ..
................... ....... ... ............... ..... .. ... ............ .. ........... .......... ....... ................ 1. U. crispa
5. Stems prostrate, branched. Endostome segments in a single row of cells ... .... .. .
. ........ ........ ........ .. ....... .. .. .. ... .. .. ......... ..... ................................. ...... .......... 6. U. reptans
6. Leaves narrowly lanceolate. Exostome teeth finely papillose; endostome
segments present ......... .................................. .. ... ......................... 2. U. japonica
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Figure 262.
Ulota crispa (Hedw.) Brid. a. Plants, x1. b. Leaves, x20. c. Cells at leaf apex, x250. d.
Median laminal cells, x385. e. Cells at leaf base, x250. f,g. Capsules, x15. h,i. Dry capsules,
x 15. j. Stomata, x250. k. Peristome teeth, x180. /. Perigonium , x20. m. Inner perigonial leaf,
x34. [Noguchi 20726]
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6. Leaves oblong-lanceolate. Exostome teeth coarsely papillose; endostome
segments lacking ... .... ... .. .... ....... ........... .. .............. ... .. .... ..... .. . 4. U. drummondii
1. Ulota crispa (Hedw.) Brid. (Fig. 262)

Mant. Muse.: 112 (1819).
Orthotrichum crispum Hedw., Spee. Muse.: 162 (1801) . - Ulota crispula Bruch in Brid ., Bryol.
Univ. 1: 793 (1827) . - U. /ongifolia Di x. & Sak. , Bot. Mag . Tokyo 49: 140 (1935) . - U. crispa var.
/ongifolia (Dix. & Sak.) lwats., J. Hattori Bot. Lab. 21: 143, f. 1 (1959).

Plants in small tufts, deep-green. Stems erect, to 10 mm long, forked . Leaves
strongly crisped when dry, linear-lanceolate from an ovate or rounded, concave
base, 1.5-9.5 x 0.4-0.7 mm, contracted above the shoulder, subacute to obtuse;
margins broadly recurved, slightly incurved below. Median lamina! cells pellucid,
rounded or rounded -hexagonal , 5-7 µm long, 1- 2-papillose or smooth, towards the
leaf margins slightly smaller; lower internal cells sublinear to narrowly rectangular,
usually orange, 35-45 x 5- 7 µm, the walls with localized thickenings; cells at the
basal angles in 7- 10 rows hyaline, rectangular, with thin longitudinal walls. Inner
perichaetial leaves to 2.5 mm long ; paraphyses absent. Setae 1.0-1.5 mm long.
Capsules 2.5-3.0 x 0.8- 1.0 mm including apophysis; urn long. Exostome teeth
yellowish, ea. 0.3 mm long, the apex coarsely papillose, elsewhere finely papillose,
reflexed when dry; endostome segments usually 8, two cells wide, shorter than the
exostome teeth. Spores 16-21 µm, finely papillose. Calyptra mitrate ea. 1 mm
long. Inner perigonial leaves ea. 0.9 mm long, wide-ovate; paraphyses few.
Exsiccati: Musci Japonici 5: 249 (1951); 12: 600 (1957) , as U. crispula ; 15: 748 (1959) ; 15: 749
(1959) , as U. crispa var. Jongifolia; 18: 900 (1962) ; 22: 1100 (1968) , as U. crispa var. /ongifolia; 23 : 1148
(1968), as U. crispa var. /ongifolia .
Di stribution: Japan (Hokkaido, Honshu , Shikoku , Kyu shu) , Korea , Chin a, Taiwan , Siberia, Soviet
Far East, N. America, Tasmania, Europe , Africa.

This species occurs on branches of trees or shrubs, in the montane regions.
The lamina! cells of U. crispa are the smallest, and the hyaline bands at the
basal angles of the leaves are the largest among the Japanese species of Ulota .
2. Ulota japonica (Sul!. & Lesq.) Mitt. (Fig. 263)
Trans. Linn . Soc. London Bot. ser. 2, 3: 162 (1891} .
Orthotrichum japonicum Sull. & Lesq ., Proc. Am . Ac. Arts Sc. 4: 277 (1859).

Plants deep- to brownish-green, scarcely glossy. Stems erect, to 10 mm long,
forked . Leaves not crisped when dry, narrowly lanceolate, 2.0-3.5 x 0.3--0.7 mm,
acute to broadly acute, the basal part slightly sheathing, scarcely concave but
slightly plicate; margins slightly incurved below. Median lamina! cells pellucid ,
subquadrate, rounded-quadrate or transversely elliptic, 8- 12 µm long, inflated on
both surfaces, scarcely papillose, the walls incrassate; lower internal cells sublinear,
elongate-rhomboidal or rectangular, 30-45 x 5-8 µm, colorless or yellowish, the
walls with localized thickenings. Inner perichaetial leaves ea. 2 mm long, linearlanceolate; paraphyses few. Setae ea. 2 mm long. Capsules 2.0-2.5 x 0.7--0.8 mm
including apophysis; urn oblong-cylindric. Operculum ea. 0.7 mm long. Exostome
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Figure 263.
Ulotajaponica (Sull. & Lesq.) Mitt. a. Plants, x1. b. Cross-section of stem, x250. c. Leaves,
x20. d. Cross-sections of leaves, x250. e. Cells at leaf apex, x250. f Median laminal cells ,
x385. g. Cells at leaf base, x250. h. Capsule, x15. i. Dry capsule, x 15. j. Peristome teeth, x180.
k. Perigonium, x34. /. Inner perigonial leaf, x48. [NIGH M1312]
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teeth ea. 0.3 mm long, yellowish, reflexed or wide-spreading when dry, finely
papillose throughout; endostome segments shorter than the exostome teeth, two
cells wide below. Spores 16-21 µ.m, finely papillose. Calyptra mitrate, ea. 2 mm
long, yellowish, the apex brown. Perigonial leaves wide-ovate, ea. 0.45 mm long;
paraphyses absent.
Exsiccati : Musci Japonici 23: 1149 (1968).
Distribution: Japan (Hokkaido, Honshu , Shikoku), Saghalien, western regions of N. America.

This species is closely allied to U. crispa (Hedw.) Brid . but is distinguished by
the less crisped leaves and by the leaf shape as given in the key.
3. Ulota perbreviseta Dix. & Sak. (Fig. 264)

Bot. Mag. Tokyo 49: 139 (1935).
Plants in small tufts, blackish below, yellowish- or brownish-green above.
Stems ascending, forked, the branches erect. Stem leaves crisped when dry,
gradually tapering to a linear-lanceolate lamina from an ovate base, narrowly acute,
2.5-3.5 x 0.45--0.60 mm, canaliculate above, plicate below; margins plane or slightly
recurved above. Median laminal cells pellucid, rounded-hexagonal or transversely
oblong, 8-12 µ. m long, smooth or with few papillae; marginal cells similar to the
median ; lower internal cells sublinear or elongate-rectangular, 15-30 x 0.4--0 .7 µ.m,
towards the leaf margins broader; cells at the basal angles rectangular in 3-4 rows,
20-25 x 8-12 µ.m, with thin longitudinal walls. Inner perichaetial leaves ea. 3.5 mm
long; vaginula rounded; paraphyses absent. Setae short, 0.7-1.0 mm long.
Capsules slightly exserted, 1.0- 1.5 x 0.7--0.9 mm including apophysis; urn almost
ovoid. Operculum 0.30--0.35 mm long. Exostome teeth to 0.3 mm long, finely
papillose; endostome segments 8, short, of one cell row. Spores 16-21 µ.m,
papillose. Calyptra campanulate. Perigonial leaves to 0.6 mm long; paraphyses
few.
Distribution: Japan (Honshu , Shikoku , Kyushu), Korea.

The plants grow on tree trunks in sunny situations in montane regions.
This species is easily recognized by the ascending, freely branched stems and
the short setae.
4. Ulota drummondii (Hook. & Grev.) Brid. (Fig. 265)

Bryol. Univ. 1: 229 (1826) .
Orthotrichum drummondii Hook. & Grev. in Grev. , Scott. Crypt. FI. 2: t. 115 (1824).

Plants blackish below, brownish-green above. Stems erect, ea. 1o mm long,
with few branches.
Leaves slightly crisped when dry, oblong-lanceolate or
lanceolate, without a sheathing base, the lower leaves 1.8-2.3 x 0.5 mm, the upper
leaves 2-3 x 0.8--0.9 mm, narrowly obtuse, brown below, keeled; margins erect or
slightly recurved at middle; costa slender. Median laminal cells round to roundedquadrate, 8-12 µ.m long, mammillose; lower internal cells sublinear, 20-20 x 4.0-4.5
µ.m, brown, the walls with localized thickenings; cells at the basal angles
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Figure 264.
Ulota perbreviseta Di x. & Sak. a. Plant , x 10. b. Leaves, x20. c. Median laminal cells, x385 .
d. Cells at leaf base, x250. c,f Capsules, x 15. g. Dry capsule, x15. h. Peristome teeth, x180.
(Kumamoto Univ. Herb. K26603]
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rectangular or subquadrate, those in 3-4 rows at the margin with somewhat thin
longitudinal walls; cells at the extreme corners of leaf larger, blackish. Inner
perichaetial leaves ea. 3 mm long; paraphyses absent. Setae 3.0-3.5 mm long.
Capsules 1.8-2.0 x 0.7-0.8 mm; urn oblong-cylindric, scarcely constricted below
the mouth when dry. Operculum 0.70-0.75 mm long. Exostome teeth to 0.4 mm
long, obscure, coarsely papillose, recurved when dry; endostome segments
lacking. Spores 20-30 µm, papillose. Calyptra mitrate, 2.0-2.3 mm long.
Perigonial leaves ea. 0.9 mm long ; paraphyses absent.
Distribution: Japan (Hokkaido, Honshu), Europe , N. America.

The upper leaves of U. drummondii, being oblong-lanceolate and without a
sheathing base, are atypical of Ulota. This feature, as well as the leaves being only
slightly crisped when dry, affords the plants an appearance similar to Orthotrichum.
The distinctness of this species is also supported by the broad exostome teeth,
coarsely papillose on the entire outer surface.
5. Ulota yakushimensis lwats. (Fig. 266, B)
J. Hattori Bot. Lab. 21 : 153, f. 7 (1959}.
Plants small, blackish below, yellowish-green above. Stems ea. 10 mm long,
mostly simple. Leaves crisped when dry, abruptly tapering to a linear-lanceolate
acumen from a semiorbicular, concave, yellowish-brown base, 1.2-2.5 x 0.3-0.5
mm, acuminate; margins plane or erect, incurved below. Median laminal cells
subquadrate, rounded or oblong, 7-10 µm long, inflated, scarcely papillose; lower
internal cells sublinear or shortly rectangular, 20-30 x 4-6 µm, brownish-orange;
cells at the basal angles rectangular or quadrate in 3- 5 rows, 6-9 x 4-6 µm, rather
thin-walled.
Inner perichaetial leaves oblong-lanceolate, to 1.5 mm long;
paraphyses numerous. Setae 0.8-1.0 mm long. Capsules 1.5-1.8 x 0.7-0.9 mm,
the capsule (excluding apophysis) rounded, strongly furrowed when dry but
scarcely constricted below the mouth. Operculum ea. 0.3 mm long. Exostome
teeth to 0.25 mm long, inserted below the mouth, incurved when dry, somewhat
obscure, irregularly and vertically striolate above, papillose below; endostome
segments absent. Spores usually ea. 30 µm, papillose. Calyptra ea. 1.5 mm long.
Inner perigonial leaves ea. 0.6 mm long; paraphyses absent.
Distribution: Endemic to Japan (Shikoku , Kyushu).

The spores of this species were described as 80-100 µm and multicellular in
the original description. This is extraordinarily large for spores of Ulota , and is
probably the result of precocious germination within the capsules. I have been
unable to obtain good spores, but I have observed several multicellular spores with
a short filament of protonema produced from each cell, in deoperculate capsules.
However, I have also observed ungerminated , unicellular spores ea. 30 µm in size
in another old capsule.
6. Ulota reptans Mitt. (Fig. 266, A)

Trans. Linn. Soc. London Bot. ser. 2, 3: 161 (1891 ).
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Figure 265.
Ulota drummondii (Hook . & Grev.) Brid . a. Leaves, x20. b. Cells at leaf apex, x250. c.
Median laminal cells, x385. d. Cells at leaf base , x250. e. Perichaetial leaves, x20. f,g.
Capsules, x15. h. Dry capsule , x1 5. i. Peristome teeth, x180. (Noguchi 3103]
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Plants small and slender, blackish below, brownish-green above. Stems
prostrate, sparingly branched; branches suberect. Leaves appressed and flexuoseincurved when dry, lanceolate from an ovate, concave, orange base, to 2.5 x 0.7
mm, acute to somewhat obtuse; margins plane; costa rather slender. Median
lamina! cells subquadrate, oblong or ovate, 6-9 µ,m long, inflated, often papillose;
towards the leaf base elongate; lower internal cells linear or narrowly rectangular,
20-40 x 5-6 µ,m, brownish or colorless; cells at the basal corner in 3-6 rows,
hyaline, rectangular, the longitudinal walls thin, the transverse walls strongly thick.
Inner perichaetial leaves to 2.2 mm long; paraphyses absent. Setae 1.5-2.0 mm
long. Capsules 1.7-2.0 x 0.7--0.8 mm; urn oblong-cylindric to oblong. Operculum
ea. 0.6 mm long. Exostome teeth to 0.35 mm long, pale, finely papillose, recurved
when dry; endostome segments one cell wide. Spores 22-28 µ,m, papillose.
Calyptra mitrate, ea. 1.5 mm long. Perigonial leaves ea. 0.6 mm long; paraphyses
absent.
Exsiccati: Musci Japonici 11: 549 (1956).
Distribution: Japan (Hokkaido, Honshu) , western regions of N. America.

7. Ulota eurystoma Nag. (Fig. 267, A)

J. Sc. Hiroshima Univ. ser. b, div. 2, 3: 213, pl. 18, f. 1-10 (1939).
Plants blackish below, yellowish-green above. Stems erect, to 20 mm long,
usually forked. Leaves crisped when dry, erect-spreading and somewhat incurved
above when moist, linear-lanceolate, with a somewhat rounded, concave base, 2-3
x 0.4-0.6 mm, narrowly acute to acuminate; margins somewhat recurved or erect.
Median lamina! cells rounded to elliptic, 8-1 O µ,m long, inflated and papillose or
mammillose, the walls incrassate at the corners; lower internal cells elongaterectangular or oblong, with rounded ends, colorless. Inner perichaetial leaves
oblong-lanceolate, ea. 1.5 mm long ; vaginula oblong-cylindric; paraphyses few.
Setae ea. 1.2 mm long. Capsules 1.8-2.0 x 0.9-1.1 mm; urn hemispherical, widemouthed, furrowed when dry but not constricted below the mouth. Exostome teeth
erect or recurved when dry, triangular, ea. 0.35 mm long, ea. 0.13 mm wide at base,
yellowish, finely papillose throughout; endostome segments usually 8, elongate,
one cell wide, with transverse bars at the inner side. Spores 20-30 µ,m, papillose.
Calyptra ea. 1.5 mm long. Inner perigonial leaves ea. 0.6 mm long; paraphyses
absent.
Distribution: Japan (Honshu, Shikoku, Kyushu), China.

This species occurs on small branches of the crown of trees in the montane
regions.
This is a unique species characterized by the hemispherical, wide-mouthed
capsules.
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Figure 266.

A. Ulota reptans Mitt. a. Leaves, x20. b. Median laminal cells, x385. c. Cells at leaf base ,
x250. d. Inner perichaetial leaf, x20. e,f Capsules, x15. g. Dry capsule, x15. h. Peristome teeth ,
x180. [Musci Japonici 549]
B. U. yakushimensis lwats. i. Leaves, x20. j. Cells at leaf apex, x250. k. Median laminal
cells, x385. /. Cells at leaf base , x250. m. Inner perichaetial leaf, x20. n,o. Capsules, x15. p .
Dry capsule , x1 5. q. Peristome teeth, x180. [Noguchi 12924]
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7. Drummondia Hook. in Drumm.
Drummondia sinensis C. Muell. (Fig. 268)
Nuov. Giorn. Bot. ltal. n. ser. 3: 105 (1896).
0. prorepens auct. non (Hedw.) Britt.: Tak . et al., Res. Data Mie Univ. For. 2: 45 (1968).

Plants dark- or dirty-green. Stems creeping, densely branched, with fasciculate
rhizoids axillary, with a small central strand of narrow cells, the cells of cortical layer
thick-walled; branches numerous, erect, mostly simple, to 10 mm long, densely
leaved, obtuse at apex. Stem leaves lanceolate, 1.5- 2.0 x 0.8-1.0 mm, acuminate,
cordate at base, orange-brown at the insertion; margins entire; costa brownish,
prominent at back; lamina! cells rounded, thick-walled . Branch leaves appressed,
somewhat flexuose but not crisped when dry, oblong to oblong-ovate, 1.5-2.0 x
0.4--0.5 mm, acute, not decurrent, keeled above. Median lamina! cells rounded,
oblong or subquadrate, 7- 10 µm long, collenchymatous, not inflated ; marginal and
upper cells similar to the median; lower cells larger, rounded-hexagonal,
collenchymatous; cells along the basal leaf margins rounded-rectangular.
Dioicous. Inner perichaetial leaves oblong-lanceolate, ea. 2.5 mm long, the costa
thin, extending to near the leaf apex; paraphyses absent. Setae 5-7 mm long.
Capsules erect, oblong-ovoid, 1.8-2.0 x 1.2-1.5 mm; exothecial cells thin-walled;
stomata few, superficial. Annulus none. Operculum 1.0-1.3 mm long, with an
elongate, oblique beak. Exostome teeth 32, truncate at apex, united in a ring at
base, ea. 0.09 mm long ; endostome absent. Spores polymorphous, rectangular,
ovoid or irregular, 60-95 x 40-70 µm, multicellular. Calyptra cucullate, not hairy.
Male plants similar to the female. Perigonia small, terminal on branches; perigonial
leaves few, broadly ovate, cymbiform, ea. 0. 7 mm long; paraphyses numerous.
Exsiccati: Musci Japonici 14: 684 (1959), as 0 . prorepens ; 16: 770 (1960), as 0 . prorepens.
Distribution: Japan (Honshu , Shikoku , Kyushu), China, Soviet Far East.

This species grows on tree trunks or rocks.
This species is very characteristic in having very large, irregular, multicellular
spores. The peristome of Drummondia is reduced: the inner peristome is entirely
absent and the exostome teeth are very short (almost the basal membrane only)
and lacking the outer plate of wall material.

8. Macromitrium Brid .
Stems creeping, densely branched, densely leaved; branches simple or with
several branchlets, shorter towards the apex of stem. Stem leaves ovate-oblong,
ovate-lanceolate, or lingulate, acute, acuminate or rounded-obtuse, shortly
decurrent, keeled but marginal parts convex; margins almost entire or crenate,
erect or slightly recurved; costa stout, extending to or near the leaf apex, smooth
on the dorsal surface. Branch leaves similar to the stem leaves but usually longer
and narrower.
Median and upper lamina! cells subquadrate, rounded or
rectangular, obscure or hyaline, inflated, the walls thin or thick, smooth or with

Figure 267.
A. Ulota eurystoma Nog. a. Leave s, x20. b. Median lamina! cells, x385. c. Cells at leaf
base, x250. d. Inner perichaetial leaf, x20. e. Capsule , x15. f Dry capsule, x15. g. Peristome
teeth, x180. h. Inner perigonial leaf, x34. [Holotype of U. eurystoma Nog.]
B. Macromitrium japonicum Dozy & Molk. var. japonicum. i. Plant, x 1. j. Stem leaves, x35.
k. Cells at apex of stem leaf, x385. /. Cells at base of stem leaf, x385. m . Branch leaves, x35.

11.

Median laminal cells of branch leaf, x385. o. Inner perichaetial leaf, x35. p. Capsule, x15. q.
Dry capsule , x15. r. Peristome teeth, x250. s. Spore, x250. 1. Calyptra, x 15. (Noguchi 8369]
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many small papillae or with a single large papilla over the lumen, towards the leaf
base longer, rectangular to linear, hyaline, with thick walls, with or without papilla;
cells in the basal angles rectangular, sublinear or rhomboidal. Autoicous or
phyllodioicous. Sporophytes on branches. Inner perichaetial leaves slightly
differentiated from branch leaves, wider, finely acuminate; paraphyses numerous,
composed of 1 or 2-3 rows of cells. Setae long or short, smooth or scabrous.
Capsules erect, ovoid, oblong or cylindric; stomata present. Annulus none.
Operculum conic, with a beak. Peristome present or none; exostome teeth 16 in
number, inserted below the mouth of urn, or membranaceous and lacking the
projections, densely papillose; endostome segments lacking. Spores mostly large,
variable in size. Calyptra campanulate, often cucullate, covering the entire length of
capsule, naked or hairy. Perigonia axillary, terminal on a short branchlet or on
leaves, with few leaves.
KEY TO THE SPECIES

1. Leaves strongly appressed , and scarcely crisped when dry; median lamina! cells

slightly inflated, not papillose, basal cells rectangular to oblong ... ............ ......... ...
... ....... ................. ............ ........... ........... ....... .. ... .. ... ... .. ..... .. ... 10. M. hymenostomum
1. Leaves contorted to crisped when dry; median laminal cells often inflated and
papillose, basal cells elongate-rectangular to linear ... ... ........... ......... ............. .. ... 2
2. Exostome teeth present, linear-lanceolate .................... ... ... ....... ..... ...... ........... 3
2. Exostome teeth none ......... ......... .............. ..... .... ... ... ... .... .... ....... ..... ... .. .... ..... .... 8
3. Branches long, with several branchlets. Setae short; capsules slightly exserted
beyond the perichaetial leaves ...... ................. .......................... 5. M. prolongatum
3. Branches short or long, mostly lacking branchlets. Setae rather long; capsules
long exserted ............ ... ..... .... .... ....... ......... ... .................................... ................. ... .. 4
4. Leaf apex obtuse to rounded-obtuse; cell walls thin ; basal cells short ... .... ..... .
... ........ ......... ..................... ......... ..... .... .. .......... ..... .. ........... .... ...... 1. M. japonicum
4. Leaf apex acute to acuminate; cell walls thin or thick ..... ... ..... .. .. .......... .......... 5
5. Cell walls thin. Calyptra long, extending downwards far beyond the capsule ..... .
........... ........ ... ..... ..... .... ............... ... ...... ..... ..... ......... ..... ... ... .. .......... ..... .... .. 3. M. tosae
5. Cell walls thick. Calyptra rather short, extending slightly beyond the capsule .... .
...................... .... .. ....... ..... ...... ... .. ....... ......... ....... ........... ... ..... .. ..... ..... ... ....... ........ ... ... 6

6. Setae more than 10 mm long ... ........ ........ .. ..... .... ......... .... .. ...... 7. M. reinwardtii
6. Setae less than 10 mm long ......... .......... ......... ................................. ... ... ..... ... ... 7
7. Leaves mostly acuminate, laminal cells yellowish, slightly inflated; basal lamina!
cells narrowly linear ... .. ............. .............. .............................................. 2. M. ferriei
7. Leaves acute; laminal cells strongly inflated; basal cells rectangular to sublinear
................ .. ... ........ ......... ............. .. .. ... .. .. ..... ... .... ....... ..... .. .. .. ... ........ ... 4. M. coma tum
8. Branch leaves strongly recurved, finely acuminate ... ... ..... 8. M. angustifolium
8. Branch leaves slightly recurved, acute to acuminate ...... ...................... ....... ... 9
9. Branch leaves ovate-oblong. Calyptra with many hairs. Phyllodioicous ............. .
. ........ ............... ........... ........... ......... ........... .............. .............. .. .. 9. M. holomitrioides
9. Branch leaves linear to narrowly lanceolate. Calyptra naked. Autoicous ..... .. ... ..
............. ........... ... ..................... ... .... ....... .. .................. ............... 6. M. gymnostomum
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Figure 268.

Drummondia sinensis C. Muell. a. Plant, x1. b. Cross-section of stem, x250. c. Stem
leaves, x34. d,e. Cross-sections of branch leaves (d, upper, c, lower parts) , x250. f Cells at
apex of branch leaf, x250. g. Median lam ina\ cells of branch leaf, x385. h. Cells at base of
branch leaf, x250. i. Branch leaves, x34 . j. Inner perichaetial leaf, x20. k,m. Capsules, x1 0. l,11.
Dry capsules , x 10. o. Peristome teet h, x135. p. Spores, x250. q. Perigonium, x10. r. Inner
perigonial leaf, x34. [Noguch i 26026 ]
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1. Macromitrium japonicum Dozy & Molk.

Ann. Sc. Nat. Bot. ser. 3, 2: 311 (1844).
M. insularum Sul l. & Lesq., Proc. Am. Ac. Arts Sc . 4: 278 (1859) . - Dasymitrium incurvum Lindb. ,
J. Bot. 2: 385 (1864). -M. incurvum (Lindb.) Mitt., Trans. Linn . Soc. London Bot. ser. 2, 3: 163 (1891).
- M. bathyodontum Card ., Beih. Bot. Centralbl. 17: 13, f. 8 (1904). - D. japonicum (Dozy & Molk.)
Lindb. ex Par., Ind. Bryol. ed. 2, 5: 149 (1906) .

Plants in dense, dark-green mats, blackish-brown below, yellowish -green at the
younger tips. Branches erect, obtuse, short, to 10 mm long, with short branchlets,
densely leaved. Stem leaves recurved, from a triangular-ovate base gradually
tapering to an oblong-lanceolate apex. Branch leaves incurved to contorted when
dry, spreading but still incurved at apex when moist, mostly colorless at base,
lingulate, with subacute, obtuse or broadly rounded apices, strongly keeled,
somewhat plicate at base, 1.5-2.5 x 0.25-0.40 mm; margins recurved; costa
extending to near the leaf apex. Median laminal cells obscure, quadrate to
hexagonal, 7-12 µ·m long, with thin walls, with 3-5 small papillae; basal cells
colorless, rectangular, 15-20 x 4-5 µm, with uniformly thickened walls, smooth.
Autoicous. Sporophytes subterminal or terminal on branches. Inner perichaetial
leaves ovate-lanceolate or ovate-oblong, acuminate, keeled, the costa extending to
apex, to 1.5 mm long, the median laminal cells rectangular, thick-walled, smooth.
Setae smooth, yellowish-brown, 2-4 mm, rarely to 6 mm long. Capsules ovoid ,
ovoid-oblong or subglobose, constricted when dry, 0.8-1 .5 x 0.6-1.0 mm,
yellowish-brown. Operculum conic-subulate, 0.5-0. 7 mm long, the beak somewhat
oblique. Exostome teeth lanceolate, obtuse, irregular in outline, to 0.25 mm long,
densely papillose on the entire surface. Calyptra cucullate, 1.5-2.0 mm long , often
somewhat lobed at base, plicate, with numerous, long, yellowish-gray hairs.
Spores densely papillose, 20-30 µm. Perigonium axillary, solitary, with a short
stalk.
This species grows on tree trunks and rocks in sunny sites.
1a. var. japonicum (Fig. 267, B; 269, A)

Leaf apices usually obtuse or rounded-obtuse. Setae 3-4 mm long. Capsules
ovoid to ovoid-oblong, 1.2-1 .5 x 0.8-1 .0 mm.
Exsiccati: Musci Japonici 1: 20 (1947), as M. incurvum; 9: 431 (1955), as M. inc urvum; 21 : 1029
(1966), as M. incurvum .
Distribution: Japan (Hokkaido, Honshu , Shikoku , Kyushu, Ryukyu, Bonin Isis.), Korea, China,
Taiwan, Soviet Far East.

1 b. var. makinoi (Broth.} Nog. comb. nov. (Fig. 269, B)
Dasymitrium makinoi Broth ., Hedwigia 38: 215 (1899) . Okam. in Mats. , Icon. Pl. Koishikav. 4: 45, pl. 235 (1919).

Leaf apices rounded-obtuse.
subglobose, 0.8-1.0 x 0.6 mm.

Macromitrium nakanishikii Broth. ex

Setae ea. 2 mm long.

Distribution : Japan (Honshu, Shikoku , Kyushu), Korea, China.

Capsules ovoid to
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Figure 269.

A. Macromitrium japonicum Dozy & Molk. var. japonicum. a-g. Branch leaves and median
laminal cells of branch leaves, x35, x385. [a, lectotype of M. japonicum Dozy & Molk.; b,
lectotype of M. insularum Sull. & Lesq.; c, Noguch i 49319; d, syntype of M. bathyodontum Card.;
e, Noguchi 5436; f, Noguch i 45186; g, Nog uchi 22538]
B. M. japonicum var. makinoi (Broth.) Nog. h,i. Branch leaves and median lam inal ce ll s of
branch leaves, x35, x385. [h, isotype of M. nakanishikii Broth.; i, holotype of M. makinoi Broth. ]
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2. Macromitrium ferriei Card . & Ther. (Fig. 270, A, B)
Bull. Ac. lnt. Geogr. Bot. 18: 250 (1908).
M. comatulum Broth. ex Okam. in Mats., Icon. Pl. Koishikav. 3: 41 , pl. 166 (1916). inflexifolium Dix., J. Siam Soc. Nat. Hist. suppl. 9: 20 (1932) .

M.

Plants forming dense, brownish-green mats, dark-brown below, yellowishgreen at tip. Branches erect, obtuse, short and simple to 15 mm long, with several
short branchlets at the upper part, densely leaved. Stem leaves squarrose to
suberect, yellowish, oblong-lanceolate, 1.0-1 .5 x 0.2-0.4 mm. Branch leaves
contorted when dry, widely spreading when moist, yellowish, linear- or ovatelanceolate, to 2.5 x 0.5 mm, obtuse to gradually and narrowly acuminate, keeled,
somewhat plicate at base; apex slightly incurved; basal parts brownish-yellow;
margins almost entire or papillose-crenulate, recurved, especially in the lower half;
costa yellowish-brown, extending to the leaf apex. Median laminal cells strongly
inflated, hexagonal, obscure, 6.5-10.0 µm long, with rather thin but somewhat
collenchymatous walls, with 3-5, small papillae, in some leaves median laminal cells
subquadrate or rectangular, pellucid, with thick walls (middle lamellae rather
distinct), with 1-2 large papillae, rarely smooth; upper cells obscure, hexagonal with
thin walls and several papillae; lower cells rectangular to sublinear, smooth, or with
a single large papilla, the walls strongly and uniformly thickened, with distinct
middle lamellae.
Autoicous.
Sporophyte subterminal on branches. Inner
perichaetial leaves oblong-lanceolate, narrowly acuminate, keeled, plicate in the
basal part, to 2.5 mm long, the median laminal cells hyaline, rectangular,
unipapillose, with thick walls; paraphyses numerous. Setae 7-10 mm, rarely only 3
mm long, brown, smooth. Capsules erect, ovoid-oblong or oblong, 1.2-1 .6 x
0 .5-0.9 mm. Operculum conic-rostrate, 0.65-0.80 mm long. Exostome teeth linear
to lanceolate, with obtuse apices, to 0.15 mm long, densely and finely papillose on
the entire surface. Spores minutely papillose, 15-32 µ m. Calyptra cucullate, often
lobed at base, 2-3 mm long, with numerous, brownish-yellow hairs. Perigonia
axillary, ea. 0.5 mm long, solitary or aggregated, occasionally two on the same
shoot, with a few, ovate leaves, the cells hexagonal, with a single papilla.
Exsiccati : Musci Japonici 15: 713 (1959), as M. comatulum; 22: 1080 (1968); 23: 1128 (1968); 33:
1628 (1982).
Distribution: Japan (Honshu, Shikoku, Kyushu , Ryukyu) , Korea, Taiwan.

This species is not rare in Japan and grows on tree trunks and rocks in
montane regions.
This species is very variable but is characterized by the large-celled area in the
lower part of leaves where the cell have thick walls and few of no papillae. This area
extends upwards with cells size gradually decreasing and the number of papilla
gradually increasing. Often this region extends to between 1/3 and 1/2 the leaf
length, particularly along the costa.
3. Macromitrium tosae Besch. (Fig. 271)
J. de Bot. 12: 299 (1898) .
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Figure 270.

A. Macromitrium ferriei Card. & Ther. a. Plant, x1. b. Stem leaves , x32. c. Cells at apex of
stem leaf, x385. d. Median laminal cells of stem leaf, x385. e. Cells at base of stem leaf, x385.
f Branch leaves, x35. g. Median laminal cells of branch leaf, x385. h. Inner perichaetial leaf,
x35. i. Capsule , x1 5. j. Dry capsule , x15. k. Peristome teeth, x250. I. Perigonium, x40. [a,
isotype of M. ferriei Card. & Ther.; b-1, isosyntype of M. comatulum Broth. ex Okam .]
B. M. ferriei Card. & Ther. m-p. Branch leaves and median laminal cells of branch leaves,
x20, x385. [m, isotype of M. ferriei Card. & Ther.; n, isosyntype of M. comatulum Broth. ex
Okam. ; o, isosyntype of M. comatulum Broth. ex Okam.]
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Plants forming dense mats, brownish-black below, yellowish-green above.
Branches simple, erect, to 5 mm long. Stem leaves yellowish, widely spreading
when dry, ovate-oblong, narrowly attenuate, to 1.5 mm long; margins recurved
below; costa extending to the leaf apex, yellowish. Branch leaves crisped when
dry, lingulate or oblong, 2.0-2.5 x 0.3-0.4 mm, occasionally interspersed with
smaller (ea. 1.30 x 0.25 mm) , or larger leaves (ea. 2.50 x 0.55 mm), keeled, the
lower part plicate, the apex incurved, acute or rounded with a mucro; margins
recurved; costa yellowish-brown, extending to the leaf apex. Median laminal cells
slightly obscure, rounded-quadrate or -hexagonal, 6.5-8.0 µm long, thin-walled,
densely papillose, the papillae large; lower cells rectangular, often with a single
large papilla; basal cells linear to subrectangular, strongly thick-walled, often with a
Inner
Sporophytes subterminal on branches.
Autoicous?
large papilla.
perichaetial leaves oblong, with a shortly subulate acumen, to 2.5 mm long the
costa weak, ending in the acumen, the laminal cells narrowly oblong, thick-walled,
smooth; paraphyses few. Setae usually 3-6 mm, smooth. Capsules oblong, to 1.50
x 0.65 mm, brown, subulate when dry. Operculum conic-rostrate, to 0.7 mm long.
Spores finely papillose, 30-40 µm. Calyptra cucullate, ea. 3.5 mm long, with long
yellowish-brown hairs.
Distribution : Endemic to Japan (Honshu , Shikoku , Kyu shu) .

This rare species grows on tree trunks and rocks.
This species is distinguished from its allies in Japan by the long calyptra. When
sterile it is similar in appearance to M. ferriei Card. & Ther., but can be distinguished
by the large, apiculate leaves.
4. Macromitrium comatum Mitt. (Fig. 272, A)
Trans. Linn. Soc. London Bot. ser. 2, 3: 163 (1891 ).
M. nipponicum Nag ., J. Hattori Bot. Lab . 20: 281, f. 2 (1958).

Plants forming dense yellowish-green mats, dark-brown below. Stems often
denuded, the upper part slender, with a few branches; branches erect, densely
leaved, obtuse, to 1O mm long, rarely more, with a few branchlets. Stem leaves
widely spreading when moist, yellowish, ovate-lanceolate, 1.2-1.5 x 0.3-0.5 mm, the
apex acute, incurved, keeled; costa extending to the leaf apex, yellowish to
yellowish-brown. Branch leaves crisped when dry, widely spreading and somewhat
recurved when moist, ovate-oblong, or sublinear, 2- 3 x 0.5-0.6 mm, rarely ea. 1.5 x
0.4 mm, the apex narrowly acute, obtuse or acuminate, somewhat incurved, keeled,
plicate below; margins plane or recurved on one side; costa extending to the leaf
apex, yellowish-brown. Median laminal cells pellucid, hexagonal, 10-13 µm long,
with rather thin walls, strongly inflated, smooth or with several small papillae, or with
a single, large horn-like or forked papilla; upper cells similar to the median cells in
size and in papillosity; lower cells rectangular to sublinear, 12-20 x 4-6 µm , with
Autoicous.
thick (middle lamellae distinct) yellowish-brown walls, smooth.
Inner perichaetial leaves ovate-oblong,
Sporophytes lateral on branches.
acuminate, to 2.5 mm long, keeled, the costa vanishing far below the leaf apex, the
laminal cells oblong, with or without papillae, the walls thick; paraphyses numerous.
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Figure 271.
Macromitrium tosae Besch. a. Stem leaf, x45. b. Median laminal cells of stem leaf, x513. c.
Branch leaves, x41. d. Cells at apex of branch leaf, x333. c. Median lamina! cells of branch
leaf, x513. f Cells at base of branch leaf, x333. g. Inner perichaetial leaf, x27. h. Capsule, x13.
i. Dry capsule , x13. j. Calyptra , x13. [a-f, isotype of M. tosae Besch .; g-j, Noguchi 29688]
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Setae 2--3 mm, occasionally to 5 mm long, smooth. Capsules oblong-cylindric,
brown, to 1.8 x 0.7 mm, occasionally to 1.2 x 0.5 mm, slightly plicate when dry.
Operculum conic-rostrate, 0.4-0.5 mm long. Exostome teeth linear-lanceolate,
obtuse, densely papillose, translucent, to 0.25 mm long. Spores 25-43 µ.m, finely
papillose. Calyptra campanulate, plicate, 2.0-2.5 mm long, with many yellowish
hairs. Perigonia axillary, ea. 0.35 mm long, with ovate leaves.
Exsiccati: Musci Japonici 17: 826(1962); 17: 827 (1962) , as M. prolongatum; 31: 1530 (1980) .
Distribution : Japan (Hokkaido, Honshu , Shikoku, Kyushu) , Korea.

This species grows on tree trunks.
Plants of this species are characterized by their large plants and by the laminal
cells bearing one or two large horn-like papillae over lumen.
5. Macromitrium prolongatum Mitt. (Fig. 272, B)

Trans. Linn. Soc. London Bot. ser. 2, 3: 162 (1891).
M. prolongatum var. brevipes Card. , Bull. Soc . Bot. Geneve ser. 2, 1: 122 (1909). bradchyc/adu/um Broth . & Par. ex Broth . in Engler & Prantl , Nat. Pfl. 1: 1202 (1909).

M.

Plants in dense, yellowish-green mats, blackish-green below. Stems elongate,
the upper parts somewhat slender, or stoloniferous and ascending; branches
simple and to 5 mm long, or longer and forming secondary stems. Stem leaves
appressed when dry, recurved when moist, yellowish, linear-lanceolate, with a
gradually narrowed apex (leaves of slender stems recurved from an ovate-oblong
base rather suddenly linear-lanceolate and slenderly acuminate), usually 2.0- 2.5
mm long, occasionally only ea. 1.0 x 0.3 mm, keeled; costa brown, extending to the
leaf apex. Branch leaves crisped when dry, broadly recurved when moist,
yellowish, linear-lanceolate, keeled, with acute or acuminate, somewhat incurved
apices, 1.5-2.5 x 0.2-0.4 mm, occasionally mixed with smaller leaves; costa brown,
extending to the leaf apex. Median laminal cells obscure, thin-walled, slightly
inflated, hexagonal to subquadrate, 4.5-6.5 µ.m long, densely papillose; lower cells
becoming larger, linear, 12-20 µ.m long, smooth, the walls strongly thick, with
distinct middle lamellae, the lumens of cells very narrow. Autoicous. Sporophytes
lateral on branches. Inner perichaetial leaves narrowly oblong, gradually subulate,
to 2.5 mm long, the costa weak, vanishing in the acumen, the laminal cells hyaline,
narrowly oblong, with strongly thickened and smooth walls; paraphyses numerous,
shorter than the vaginule. Setae usually 1.5- 2.0 mm long, smooth. Capsules
oblong, 1.2-1.5 x 0.8-1.0 mm , brown, slightly plicate when dry. Operculum conicrostrate, 0.4-0.5 mm long. Exostome teeth lanceolate, obtuse, translucent,
minutely and densely papillose, to 0.25 mm long. Calyptra campanulate, 1.8-2.5
mm long, occasionally only to 1.5 mm long, with many, long, yellow hairs. Sores
20-35 µ.m, finely papillose. Perigonia axillary, slender, to 0.8 mm long, with several
small leaves on a long shoot; cells of perigonial leaves obscure, multipapillose.
Exsiccati: Musci Japon ici 2: 72 (1948), as M. brachycladu/um; 21: 1030 (1966) .
Distribution: Japan (Honshu, Shikoku , Kyushu) , Korea.

This species grows on dry sunny tree trunks in montane regions.

h

;·----.ri
Figure 272.

A. Macromitrium coma tum Mitt. a. Plant, x 1. b. Stem leaves , x20. c. Branch leaves , x20. d.
Median laminal cells of branch leaves , x385. c. Cells at base of branch leaf, x250. f Inner
perichaetial leaf, x20. g. Capsule , x15. h. Dry capsule, x15. i. Peristome teeth , x250. j.
Perigonium , x35. [f- j , Noguchi 10201]
B. M. prolongatum Mitt. k. Plant, x 1. /. Stem leaves, x20. m. Median laminal cells of stem
leaf, x385. n. Branch leaves, x20. o. Median laminal cells of branch leaves, x385. p. Cells at
base of branch leaf, x385. q. Inner perichaetial leaf, x20. r. Capsules, x10. s. Peristome teeth ,
x135. 1. Calyptra , x10. 11. Perigonium, x35. [Noguchi 34190]
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This species is easily distinguished from its allies in Japan by the sporophytes
which are slightly exserted or emergent from perichaetial leaves.
6. Macromitrium gymnostomum Sull. & Lesq. (Fig. 273, A)
Proc. Am. Ac. Arts Sc. 4: 278 (1859).
Plants in dense, dark- or reddish-brown mats, the younger parts yellowishgreen. Stems elongate, sparsely leaved, densely covered with brown rhizoids;
branches erect, to 5 mm long, simple, or with several short branchlets, obtuse.
Stem leaves oblong at base, sublinear to linear-lanceolate above, arcuate, to 1.2
mm long; costa yellowish-brown, extending to the leaf apex. Branch leaves crisped
when dry, widely spreading when moist, linear or linear-lanceolate, 1.3-2.0 x 0.2-0.3
mm, keeled, the apex acute or acuminate, the lower half yel lowish and hyaline, the
upper half somewhat obscure; mid-margins slightly recurved; costa yellowishbrown or yellowish. Median and upper laminal cells obscure, rounded or roundedhexagonal, 3-5 µm, thick-walled, densely papillose, in some leaves the cells
rectangular, with strongly-thickened walls with middle lamellae, smooth; lower cells
longer, rectangular, with or without papillae, basal cells linear, 10-20 µm long, with
unequal thickenings, smooth.
Autoicous.
Inner perichaetial leaves ovatelanceolate, acuminate, the costa extending to the leaf apex, the lamina! cells
hyaline, smooth; paraphyses numerous, slightly exserted beyond the leaves. Setae
brown, smooth, usually 5--8 mm long, rarely only 3 mm long. Capsules oblongcylindric, 1.5-2.0 x 0.7-0.8 mm, rarely ea. 1.0 x 0.8 mm, brown, deeply plicate,
constricted at the mouth when dry. Operculum conic-subulate, to 0.65 mm long.
Peristome none. Spores finely papillose, 20-25 µm. Calyptra cucullate, 1.7-2.0
mm long, occasionally to only 1.5 mm long, very wide at base, somewhat lobed
and plicate, naked, yellowish brown above. Perigonia axillary, ea. 0.7 mm long,
with small leaves; inner perigonial leaves broadly ovate, obtuse, the costa weak,
ending far below the leaf apex.
Exsiccati : Musci Japonici 1: 33 (1947) ; 7: 322 (1953); 9: 430 (1955); 15: 714 (1959) ; 23: 1129
(1968) ; 25: 1229 (1973) ; 28: 1379 (1977) .
Distribution: Japan (Honshu, Shikoku, Kyushu, Ryukyu, Bonin Isis.), Korea, China, Taiwan.

This species grows on dry tree trunks or rocks in sunny sites.
As the capsules are gymnostomous, it is not difficult to distinguish this species
from other species of the genus in Japan.
7. Macromitrium reinwardtii Schwaegr. (Fig. 274, A)
Spee. Muse. Suppl. 2: 69, t. 173 (1826).
Plants in dense mats, dark-green below, yellowish-green at tips. Stems to 100
mm long, obtuse at apex; branches erect, simple or with a few branchlets, to 5 mm
long. Stem leaves squarrose, ovate-triangular to oblong-lanceolate, 0.7-1 .5 x
0.3-0.4 mm, the apex erect, finely acuminate to gradually linear-lanceolate; margins
recurved; basal parts reddish-brown; costa extending to near the leaf apex,
yellowish-brown. Branch leaves somewhat spirally twisted around the branches
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Figure 273.

A. Macromitrium gymnostomum Su ll. & Lesq. a. Plant, x1. b. Stem leaves , x45. c. Median
laminal cells of stem leaf, x513. d. Branch leaves, x45. e. Median laminal cells of branch
leaves, x513. f Cells at base of branch leaf, x333. g. Inner perichaetial leaf, x45. h. Capsule,
x 13. i. Dry capsule , x 13. j. Calyptra, x13. k. Perigonium, x27. [Noguchi 5489]
B. M. angustifolium Dozy & Molk. /. Stem leaves, x27. m. Median laminal cells of stem leaf,
x513. n. Branch leaves, x27. o. Median laminal cells of branch leaves, x513. p. Cells at base of
branch leaf, x513. [Noguchi 27686]
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when dry, widely spreading when moist, ovate-lanceolate, 1.0-1.5 x 0.3-0.5 mm,
acute to broadly obtuse and with a short apiculus, keeled, lower parts plicate;
margins plane to recurved; basal parts reddish-brown; costa shortly excurrent.
Median lamina! cells hyaline, rounded-hexagonal, with strongly-thickened walls,
smooth; lower cells linear, 20--30 µ,m long, with strongly thickened walls, the
lumens very narrow, smooth. Autoicous. Sporophytes terminal on branches. Inner
perichaetial leaves narrow, linear-lanceolate, long and finely acuminate, the costa
thin, extending to near the leaf apex, plicate below, to 1.5 mm long; paraphyses
numerous. Setae slender, 10-15 mm long, smooth, brown. Capsules oblong,
deeply sulcate when dry. Operculum conic-subulate. Exostome teeth thin, obtuse,
somewhat irregular in outline, closely covered with large papillae, to 0.15 mm long.
Perigonia terminal on branches, to 0.5 mm long; perigonial leaves broadly ovate.
Distribution: Japan (Honshu, Kyushu), Taiwan, Philippines, Java.

This species grows on tree trunks.
This species is easily distinguished from other members of the genus in Japan
by the slender plants bearing crisped and somewhat spirally arranged leaves when
dry, and by the long setae.
8. Macromitrium angustifolium Dozy & Molk. (Fig. 273, B)

Ann. Sc. Nat. Bot. ser. 3, 2: 311 (1844).
Plants brown to reddish-brown below, the younger parts yellowish-green.
Stems rather sparsely branched; branches 5-20 mm long, with a few short
branchlets, or forming secondary stems, pinnately branched. Stem leaves erectspreading when moist, yellowish, arcuate-recurved , ovate-oblong or sublinear, from
1.0 x 0.3 to 8.5 x 0.4 mm, the basal parts yellowish-brown; margins broadly
recurved ; costa yellowish-brown, extending to the leaf apex. Branch leaves
appressed and often julaceous when dry, squarrose when moist, yellowish, ovatelanceolate, keeled, 1-2 x 0.3-0.4 mm, finely acuminate; margins recurved; costa
yellowish, extending to the leaf apex. Median lamina! cells pellucid, rounded to
rhomboidal, 4.0-6.5 µ,m long, thick-walled , with middle lamella visible, smooth or
with few, small papillae; basal cells linear to sublinear, 17-30 µ,m, thick-walled, with
middle lamellae, smooth.
Distribution: Japan (Honshu, Shikoku) , Philippines, Borneo , Sumatra, Java.

The sporophytes are unknown in Japan.
9. Macromitrium holomitrioides Nag. (Fig. 274, B)

J. Sc. Hiroshima Univ. ser. b, div. 2, 3: 135, pl. 13, f. 1-9 (1938) .
Plants in yellowish-green mats, the lower parts dark brown. Branches simple,
ea. 15 mm long. Stem leaves to 2.0 x 0.6 mm, ovate-lanceolate or oblonglanceolate, the upper parts narrowly attenuate and slightly incurved, the basal parts
yellowish; costa extending to the leaf apex, yellowish-brown . Branch leaves
appressed and incurved when dry, erect-spreading when moist, ovate-lanceolate,
2.5--3.8 x 0.55-0.80 mm, keeled, the apex acute, incurved, the basal parts slightly
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Figure 274.

A. Macromitrium reinwardtii Schwaegr. a. Stem leaves, x35. b. Cells at apex of stem leaf,
x385. c. Median laminal cells of stem leaf, x385. d. Cells at base of stem leaf, x385. e. Branch
leaves, x35. f Cells at apex of branch leaf, x385. g. Median laminal cells of branch leaf, x385.
h. Inner perichaetial leaf, x35. i. Capsule , x15. j . Dry capsule , x15. k. Peristome teeth , x250. /.
Perigonium, x35. [Noguchi 31862]
B. M. holomitrioides Nog. 111. Stem leaves , x20. 11 . Median laminal cells of stem leaf, x385.
o. Branch leaves , x20. p . Median laminal cells of branch leaf, x385. q. Cells at base of branch
leaf, x250. r. Capsule , x10. s. Dry capsu le, x10. 1. Calyptra, x10. 11. Dwarf male plants on
branch leaf, x40. [Noguchi 37142]
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plicate, yellowish; costa extending to the leaf apex, yellowish-brown. Median and
upper lamina! cells hyaline, rounded-hexagonal, mammillose, collenchymatous,
10- 15 µ.m long; lower cells rectangular, often with a large papilla; basal cells
sublinear to subrectangular, 30-60 µ.m long, the walls thick, with middle lamella
visible, somewhat porose. Phyllodioicous. Sporophytes lateral on branches. Inner
perichaetial leaves similar to the branch leaves but shorter, to 2 mm long ;
paraphyses numerous, long, composed of 2-3 rows of cells. Setae to 3 mm long,
smooth. Capsules oblong, 1.5- 2.0 x 0.8-1 .0 mm, dark-brown, plicate, especially
furrowed at the mouth when dry. Operculum long conic-subulate. Peristome none.
Calyptra campanulate, deeply cleft along the ridge, plicate, to 3.5 mm long, brown,
with sparse, brown hairs composed of 2-3 rows of cells, slightly extending beyond
the apices of calyptra. Male plants on branch leaves, to 0.3 mm long. Perigonial
leaves broadly ovate, concave, the mid-margins serrulate, the costa weak.
Distribution: Japan (Kyushu) , Taiwan .

This species grows on tree trunks.
This species is distinguished from the allies in Japan by its broad leaves with
large, mammillose, collenchymatous cells and gymnostomous capsules.
10. Macromitrium hymenostomum Mont. (Fig. 275}
Ann. Sc. Nat. Bot. ser. 3, 4: 120 (1845) .
M. consanguineum Card. , Beih . Bot. Centralbl. 17: 11 , f. 6 {1904). - M. okamurae Broth. ex
Okam. in Mats., Icon. Pl. Koishikav. 4: 43, pl. 234 {1919). - Macrocoma hymenostomum (Mont.)
Grout, N. Am . FI. 15A: 42 {1946).

Plants in brownish -green to dark-green mats, the younger parts yellowishgreen. Stems elongate, pinnately branched, the upper parts ascending; branches
prostrate, densely leaved, acute at apex, simple, to 3 mm long or longer and often
forming secondary stems with several short branchlets. Stem leaves appressed
when dry, spreading when moist, ovate-lanceolate, narrowly acute, yellowish,
keeled , to 1.0 x 0.3 mm; margins erect; costa stout, yellowish-brown, extending to
the leaf apex; lamina! cells similar to those of branch leaves. Branch leaves
strongly appressed and julaceous when dry, erect-spreading when moist, ovatelanceolate to lanceolate, acute, to 1.2 x 0.4 mm, keeled, the lower parts concave,
the marginal parts convex; costa stout, yellowish-brown, extending to near the leaf
apex. Median laminal cells rounded -hexagonal to rhomboidal, thick-walled , slightly
inflated, smooth, 6.5-11.0 µ.m long ; lower cells longer, slightly inflated, often with a
single, large papilla; juxtacostal cells elongate-rectangular, thick-walled , smooth ;
alar cells similar to the median cells. Autoicous. Sporophytes terminal on short
branchlets born on branches or on the secondary stems. Inner perichaetial leaves
ovate, shortly acuminate or narrowly acute, concave, to 1.0 x 0.4 mm, the costa
ending near the leaf apex; paraphyses numerous, long. Setae 2-3 mm long,
smooth. Capsules narrowly oblong or oblong-cylindric, brown, 1.3-1.8 x 0.4-0.6
Exostome teeth
Operculum conic-subulate, to 0.7 mm long.
mm.
membranaceous, the upper margin irregular, colorless, pellucid , densely papillose
with large papillae on both surfaces, to 80 µ.m long ; endostome membranaceous,
low. Spores finely papillose, 25-43 µ.m . Calyptra campanulate, often deeply cleft
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Figure 275.
Macromitrium hymenostomum Mont. a. Plant, x1. b. Plant, x9. c. Stem leaves, x40. d.
Branch leaves, x40. e. Median laminal cells of branch leaf, x460. f Cells at base of branch leaf,
x460. g. Inner perichaetial leaf, x40. h. Capsule, x12. i. Peristome teeth, x160. j . Calyptra, x12.
k. Perigonium, x25. I. Inner perigonial leaf, x40. m. Perigonial leaf, x114. [Noguchi 36774)
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along one ridge, yellowish-brown, to 2.2 mm long, with many yellowish-brown hairs.
Perigonia axillary, rarely terminal; perigonial leaves broadly ovate, acuminate, ea.
0.5 mm long, the mid-margins crenate from inflated cells, the costa weak, extending
to the leaf apex.
Distribution: Japan (Honshu , Kyushu). Korea, China, Taiwan, Soviet Far East, N. , C. & S. America.

This species grows on rocks and tree trunks.
This species is easily distinguished from the other members of the genus in
Japan by the slender plants, by the prostrate branches with the leaves appressed
and scarcely contorted when dry, and by the short, non papillose laminal _
cells.
Some authors recognize the genus Macrocoma (type species M. filiforme
(Hook. & Grev.) Grout) for this species and its allies, emphasizing the slender,
filiform shoots with the leaves appressed and scarcely contorted when dry, the
rhomboidal cells at the base of leaves, and the mitrate capsules. The cells in the
lower part of leaves have short and broad lumens but they are not much different
from those of subgen. Macromitrium.
The mitrate calyptra which Grout
emphasized when he established the new genus Mocrocoma are also found in
certain members of Macromitrium. In general the diagnostic characters which
Grout shows seem to be weak and inconsistent to justify recognizing the genus
Macrocoma .

9. Schlotheimia Brid.
Schlotheimia japonica Besch. & Card.
Bull. Herb. Boiss. ser. 2, 8: 336 (1908).
Encalypta yakushimensis Hor., Bot. Mag . Tokyo 48: 603, f . 3 (1934} .

Plants in dense tufts, reddish-brown below, yellowish-brown above. Stems
elongate, creeping, sparsely leaved, tomentose, the tomentum scabrous without
central strand; branches numerous, erect, simple, rarely with few branchlets,
densely leaved, obtuse at apex, tomentose. Stem leaves appressed, yellowishbrown, lanceolate, to 1 mm long, recurved at apex; margins entire; costa stout,
excurrent. Branch leaves crowded, spirally twisted when dry, widely spreading
when moist, oblong or oblong-ovate, variable in size, acute to obtuse, convex,
yellow below, yellowish-brown above; margins plane above, somewhat recurved
below, entire; costa stout, shortly excurrent. Median laminal cells rectangular, with
strongly incrassate walls, 9-12 J..Lm long, towards the leaf margins and apex
somewhat shorter, in diagonal rows; apical cells elliptic, in diagonal rows; basal
cells elongate, rectangular or sublinear, the walls remarkably porose: alar cells not
differentiated. Phyllodioicous. Inner perichaetial leaves similar to the upper branch
leaves, to 2.5 mm long; paraphyses numerous. Setae 4-7 mm long, yellowishbrown. Capsules erect, cylindric, dark-brown, slightly plicate when dry, 1.5-1.8 x
0.6--0.7 mm; stomata present. Annulus none. Operculum with a long beak, ea. 1
mm long. Exostome teeth 16, not paired, recurved when dry, lingulate, roundedobtuse, to 0.35 mm long, densely papillose; basal membrane of endostome low,
the segments linear, as long as the exostome teeth, longitudinally striolate. Spores
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Figure 276.

A. Schlotheimiajaponica Besch. & Card . var.japonica. a. Plant, x 1. b. Stem leaves, x34 . c.
Branch leaves, x34. d. Cells at apex of branch leaf, x250. e. Median laminal cells of branch
leaf, x385. f Cells at base of branch leaf, x250. g. Inner perichaetial leaf, x20. h,i. Capsu les,
x 15. j ,k. Dry capsu les, x15. /. Peristome teeth, x180. 111. Dwarf male plants, x63. (Noguchi 465]
B. S. japonica var. su/cata Card . & Ther.
sulcata Card . & Ther.]

11 .

Branch leaves, x34. (lsotype of S. japonica var .
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23-30 µm, densely papillose. Calyptra elongate-mitrate, lobate at base, scarcely

sulcate, naked, ea. 3 mm long, smooth, scabrous at apex.

Dwarf male plants

0.3--0.6 mm long. Inner perigonial leaves ovate, cymbiform; paraphyses absent.
KEY TO THE VARIETIES OF S.

japonica

1. Leaves acute. Calyptra not sulcate ....... .... .... ................ ............... . a. var. japonica
1. Leaves rounded-obtuse. Calyptra slightly sulcate when dry ......... b. var. sulcata
a. var. japonica (Fig. 276, A)
Leaves acute at apex, 1.5-2.5 x 0.4-0.7 mm. Calyptra scarcely sulcate when
dry.
Exsiccati : Musci Japonici 8: 391 {1954); 15: 734 {1959); 26: 1294 (1976).
Distribution : Japan (Honshu, Shikoku, Kyushu, Ryukyu) , Taiwan .

b. var. sulcata Card. & Ther. (Fig. 276, B)
Bull. Ac. lnt. Geogr. Bot. 18: 250 (1908).
S. /atifolia Card . & Ther. , Bull. Ac. lnt. Geogr. Bot. 18: 250 {1908). Ther.) Nog., J. Sc. Hiroshima Univ. ser. b, div. 2, 3: 144, f. 5 (1938) .

S. latifolia f . sulcata (Card. &

Leaves rounded-obtuse at apex, 1.2 x 0.4 - 2.5 x 1.2 mm.
sulcate when dry.

Calyptra often

Exsiccati: Musci Japonici 1: 7 {1947), asS. latifolia.
Distribution: Endemic to Japan (Honshu, Kyushu , Ryukyu).

HEDWIGIACEAE

Hedwigia P. Beauv.
Hedwigia ciliata (Hedw.) Ehrh. ex P. Beauv. (Fig. 277, A)
Prodr.: 15 (1805) ..
Anictangium ciliatum Hedw., Spee. Muse.: 40 {1801). Ak. Foerh . 21: 421 {1846), nom . illeg. incl. spec. prior.

Hedwigia albicans Lindb., Oefv. K. Vet.

Plants glaucous green. Stems procumbent, arcuate-ascending at apex, usually
30- 50 mm long, denuded at base, with several branches, in cross-section rounded,
central strand absent, cortical cells thick-walled . Leaves appressed and imbricate,
not rarely ± falcate-secund when dry, erect-spreading when moist, ovatelanceolate, tapering to a hyaline tip, decurrent at base, 2.0-2.5 x 0.8-1 .0 mm,
concave, ecostate; margins ± recurved and entire at base, denticulate at apex.
Median laminal cells obscure, rectangular or quad rate, 10-18 x 5.5-7.0 µm,
sinuose, densely papillose on both sides, the papillae stellate or simple; apical cells
linear, pellucid, densely papillose; median basal cells linear, smooth, 10- 50 x 3-5
µm , the walls incrassate and porose; alar cells quadrate or rectangular, smooth,

Figure 277.

A. Hedwigia ciliata (Hedw.) Ehrh. ex P. Beauv. a. Plant, x1 . b. Branch with sporophyte, x8.
c. Cross-section of stem, x212. d. Stem leaves, x12. e. Median laminal cells of stem leaf, x310.
f Inner perichaetial leaves, x12. g. Capsule, x8. h. Capsule and perichaetial leaf, x 10. i.
Spores, x310. j. Calyptra, x8. k,l. Perigonia, x34. m. Inner perigonial leaf, x45. (Noguchi
10422)
B. Cryphaea obovatocarpa Okam. n. Plant, x1. o. Secondary stem with sporophytes, x10.
p. Cross-section of secondary stem , x212. q. Secondary stem leaves, x18. r. Cells at apex of

secondary stem leaf, x212. s. Median lamina! cells of secondary stem leaf, x310. 1. Branch
leaves, x18. 11. Inner perichaetial leaf, x18. , .. Cells of perichaetial leaf (dorsal vi ew). x3 10. iv.
Capsules, x1 5. x. Peri stome teeth , x180. y. Perigonium , x25. z. Inner perigonial leaf, x35.
(lsotype of C. obovatocarpa Okam.]
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7- 15 x 6-7 µ.m. Branch leaves similar to stem leaves. Autoicous. Perichaetia
terminal on a short branch; inner perichaetial leaves narrowly oblong, ea. 3.0 x 0.5
mm, the margins ciliate above, the cilia long, nodose and flexuose. Capsules
immersed, obovoid to subglobose, macrostomous, ea. 1.2 mm long, yellowishbrown. Peristome lacking. Operculum convex, obtuse at apex, ea. 0.25 mm long.
Spores papillose, 18-25 µ.m . Calyptra conic-mitrate, ea. 0.9 mm long, with long
hairs. Perigonia terminal on a short branch ; inner perigonial leaves oblong,
rounded-obtuse, cochleariform-concave, papillose at apex, entire, ea. 0.6 x 0.4 mm ;
paraphyses many.
Exsiccati: Musci Japonici 1: 47 (1947), as H. albicans; 3: 119 (1949), as H. albicans; 14: 698
(1959); 29: 1422 (1977).
Distribution: Japan (Hokkaido, Honshu, Shikoku , Kyushu).
world.

Widely distributed throughout the

This species occurs as scattered stems or in dense tufts on dry, sunny rocks,
particularly on granite.

CRYPHAEACEAE
KEY TO THE GENERA

1. Leaf margin coarsely toothed above ........... ........................ ........ 3. Pilotrichopsis
1. Leaf margin without large teeth ....... ... .. ........ ......... ................... ..... .. .. .... .......... ...... 2
2. Costa extending to mid-leaf.
Lamina! cells dorsally smooth.
Inner
perichaetial leaves smooth.
Capsules scattered on secondary stem,
immersed or with a short seta ....... ... .... .......... ... ........ ...... .. ....... 4. Forsstroemia
2. Costa extending to near the leaf apex. Laminal cells dorsally with a high
papilla over the upper end of each lumen. Inner perichaetial leaves dorsally
papillose. Capsules aggregated on the upper part of secondary stem ,
immersed ... ....... ... ........... .... ....... .......... ..... ...... ... .... .. ... ... ..... .... ............ ...... .. ....... 3
3. Secondary stems short, with few, short, pinnately branched . Endostome
segments present. Calyptra almost smooth .. ........ ................... ... ..... 1. Cryphaea
3. Secondary stems elongate, freely branched . Endostome segments absent.
Calyptra densely papillose .............. ..... .......................... .. .... ..... 2. Cyptodontopsis

1. Cryphaea Mohr in Web.
Cryphaea obovatocarpa Okam. (Fig. 277, B)

Bot. Mag. Tokyo 25 : 135, f. 4 (1911) .
Plants dark- or olive-green , stout, somewhat glossy. Secondary stems erect or

± curved, to 30 mm long, subpinnately branched, in cross-section almost round,
central strand lacking, cortical cells irregular, thick-walled ; branches 10-15 mm
long, simple or with a few branchlets, obtuse at apex. Secondary stem leaves
dense, appressed and imbricate when dry, broadly cordate-ovate or oblong -ovate,
abruptly acuminate, widest at middle, decurrent at the basal corners, 1.8-2.5 x
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0.8-1 .2 mm, concave; margins crenulate above, elsewhere entire; costa single,
extending to 2/3 the length of leaf. Median lamina! cells oblong to roundedrectangular, 10-15 x 7-10 µm, thick-walled, unipapillose, towards the leaf margins
shorter, 7-10 µm long, rounded-quadrate; upper cells longer; alar cells scarcely
differentiated; median basal cells linear, 35-50 x 7-8 µm . Branch leaves similar to
the secondary stem leaves, finely attenuate. Autoicous. Perichaetia aggregated on
one side of secondary stem, rarely on branches; inner perichaetial leaves ovateoblong, long-acuminate, ea. 2 mm long, cochleariform-concave, the margins ±
incurved, serrulate above, the costa extending to 2/3 the leaf length or more, the
lamina! cells prorate.
Capsules immersed, broadly ovoid or subglobose,
macrostomous, 0.9-1.2 x 0.7-0.9 mm, leptodermous; stomata absent. Annulus
present. Operculum conic, obtuse, ea. 0.3 mm long. Peristome double; exostome
teeth linear, inflexed and whitish when dry, to 0.25 mm long, ea. 0.04 mm long at
base, strongly papillose; endostome segments linear, as long as the exostome,
papillose, fragile. Spores 35-42 µm , minutely papillose. Calyptra conic, ea. 0.45
mm long. Perigonia axillary, on the secondary stems; perigonial leaves few, ovate,
acute, cochleariform-concave, ecostate; paraphyses absent.
Exsiccati: Musci Japonici 9: 413 (1955); 14: 674 (1959); 23: 1113 (1968).
Distribution: Endemic to Japan (Honshu , Shikoku).

This is a rare species, often occurring on the trunks of Marus trees, and
normally producing sporophytes.
This species bears some resemblance to species of Pilotrichopsis or Hedwigia ,
but it may be easily distinguished in the field by its many sporophytes arranged on
one side in the upper parts of the secondary stems.

2. Cyptodontopsis Dix.
Cyptodontopsis obtusifolia (Nag.) Nag. (Fig. 278, A)

J. Jap. Bot. 17: 211 (1941).
Cryphaea obtusifolia Nog., J. Sc. Hiroshima Univ. ser. b, div. 2, 3: 13, f. 2 (1936). Cyptodontopsis Jaosiensis Dix., Ann. Bryol. 9: 64 (1937). - Cryphaea obtusifolia var. Jaosiensis (Dix.)
Nog. , J. Jap . Bot. 17: 211, f. 16, 17 (1941).

Plants dark- to olive-green, not glossy. Secondary stems elongate to 200 mm
long, densely leaved, irregularly branched; branches to 1O mm long, usually simple,
obtuse at apex. Secondary stem leaves appressed , imbricate when dry, erectspreading when moist, broadly ovate-oblong, rounded-obtuse to subacute, 1.5-1. 7
mm long, shortly decurrent at the basal corners, concave; margins erect, crenulate
in the upper half, ± recurved below; costa stout, extending to near the leaf apex, ±
flexuose above, denticulate at back above. Median lamina! cells obscure, roundedhexagonal or broadly elliptic, 6-8 x 4-6 µm, ± thick-walled, unipapillose, towards
margin smaller; mid-basal cells sublinear, 35-45 x 3-5 µm, not papillose; alar cells
slightly differentiated, subquadrate or ovate, the walls incrassate. Branch leaves
similar to the secondary stem leaves. Autoicous. Perichaetia terminal; inner
perichaetial leaves oblong -lanceolate, long-acuminate, to 2 mm long, the margins

626

CRYPHAEACEAE

serrulate, the costa weak but excurrent, the upper cells of lamina prorate. Capsules
immersed, oblong, to 1.5 x 0.9 mm. Operculum rostellate, ea. 0.6 mm long.
Peristome single; exostome teeth sublinear, inserted below the rim, ea. 0.5 mm
long, yellowish-brown, densely papillose. Spores 20-25 µm, densely papillose.
Calyptra conic, ea. 0.5 mm long, papillose.
Exsiccati : Musci Japonici 9: 415 (1955) ; 12: 570 (1957) ; 17: 808 (1962) ; 29: 1412 (1977); 33: 1612
(1982).
Distribution: Japan (Honshu, Shikoku), Laos.

This species grows on branches of Rhododendron spp. by streams, and is
often submerged in flood-water in the rainy season.

3. Pilotrichopsis Besch.
Pilotrichopsis dentata (Mitt.) Besch. (Fig. 278, B)
J. de Bot. 13: 38 (1899).
Dendropogon dentatus Mitt. , Trans. Linn . Soc. London Bot. ser. 2, 3: 170 (1891). dentata var. hamulata Nog ., J. Hattori Bot. Lab . 2: 31 (1947) .

Pilotrichopsis

Plants dark- or brownish-green, not glossy.
Primary stems creeping ;
secondary stems elongate, to 120 mm long, pendulous, often pinnately branched,
densely leaved, in cross-section elliptic, central strand not differentiated; cortical
cells, thick-walled; branches to 20 mm long, simple. Secondary stem leaves
appressed when dry, wide-spreading when moist, gradually lanceolate from an
ovate-oblong sheathing base, to 2.5 x 0.9 mm, keeled above; margins finely dentate
above, broadly recurved and entire below; costa single, extending to near the leaf
apex, papillose at back above. Median laminal cells ± obscure, oblong or
sublinear, sinuose, bulging, 14- 17 x 5.0-6.5 µm , the walls incrassate; upper cells
sublinear, ± pellucid , 25-30 x 4.0-4.5 µm; mid-basal cells linear, 50-60 x 3-5 µm;
marginal cells rounded-quadrate, 5-7 µm long; alar cells numerous, indistinctly
differentiated, 7-9 µm long. Dioicous. Perichaetia on branches; inner perichaetial
leaves narrowly oblong, gradually tapering to a narrow subula, ea. 4.0 x 0.6 mm,
the margins dentate above, the costa weak, percurrent, the lamina! cells
mammillose; paraphyses numerous. Capsules immersed, ovoid-oblong, brown,
1.5-2.0 x 1.0 mm. Operculum conic, ea. 0.45 mm long. Exostome teeth linearlanceolate, yellowish, ea. 0.3 mm long. Spores minutely papillose, 55-75 µm.
Calyptra conic, ea. 0.7 mm long, with several, short hairs. Perigonia on branches;
inner perigonial leaves oblong-ovate, gradually attenuate, cymbiform, ea. 0.75 mm
long, ecostate, entire.
Exsiccati: Musci Japonici 1: 36 (1947); 12: 592 (1957); 21: 1037 (1966); 25: 1236 (1973) ; 33: 1633
(1982).
Distribution : Japan (Honshu, Shikoku , Kyushu, Ryukyu), China, Taiwan , Philippines, Indochina.

This species grows on tree trunks or rocky cliffs in forests.
The sporophytes are extremely rare. According to Brotherus (1925), the
exostome teeth bear many large papillae on the upper parts.

CRYPI IJ\EACEAE

627

Figure 278.

A. Cyptodontopsis obtusifolia (Nog.) Nog. a. Plant, x10. b. Secondary stem leaves, x18. c.
Cells at apex of secondary stem leaf, x250. d. Median laminal cells of secondary stem leaf,
x385. e. Inner perichaetial leaf (ventral view), x18. f Inner perichaetial leaf (dorsal view), x18.
g,h. Capsules, x15. i. Peristome teeth, x180. j. Calyptra, x15. (Holotype of Cryphaea ot>tusifolia
Nog.)
B. Pilotrichopsis dentata (Mitt.) Besch. k. Plant, x13. I. Cross-section of secondary stem ,
x212. m. Secondary stem leaves, x17. 11. Cells at apex of secondary stem leaf, x225. o.
Median lamina! cells of secondary stem leaf, x310. p. Inner perichaetial leaf, x10. q. Capsule ,
x10. r. Perigonium , x25. s. Inner perigonial leaf, x35. [k---o, Noguchi 459;p-s, Noguchi 13482)
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4. Forsstroemia Lindb.
Primary stems creeping, sparsely leaved, the leaves small; secondary stems
densely leaved, sparsely or densely branched, in cross-section elliptic, central
strand absent, cortical cells thick-walled. Leaves appressed when dry, ovateoblong, ovate or lanceolate, gradually attenuate or acuminate, decurrent at the
basal corner; margins recurved, entire or dentate above; costa single, extending to
mid-leaf or very weak and indistinct. Lamina! cells pellucid, smooth, thick-walled;
alar cells shorter, quadrate or transversely oblong, divergent in many rows at the
leaf corners. Branch leaves similar to the secondary stem leaves, but usually
smaller. Inner perichaetial leaves long and sheathing. Capsules exserted or
immersed, erect; stomata none. Annulus none. Operculum obliquely rostrate from
Exostome teeth linear-lanceolate, almost smooth, pellucid;
a conical base.
endostome fragile or lacking. Calyptra cucullate, with or without hairs.
KEY TO THE SPECIES

1. Plants large and rigid. Leaves abruptly short-acuminate, plicate ....................... 2
1. Plants small and slender. Leaves gradually long-attenuate, not plicate ............. 3

2. Secondary stems with few branches. Capsules exserted ..... 4. F. trichomitria
2. Secondary stems pinnately branched. Capsules immersed ..... ...... .... ..... .... ... ..
.... ..... .... ....... ............ ................................. ... .... ....... ..... . .... .. .... .. 5. F. neckeroides
3. Costa of leaves indistinct. Median lamina! cells linear to linear-rhomboidal .... .....
....... .. ....... ........ ........... .. ........ ............ ........ .. ........... .................. ............ 3. F. lasioides
3. Costa distinct. Median laminal cells elliptic or rounded-hexagonal .... .. .... ........ . 4
4. Secondary stems densely pinnately-branched .
Leaves long-attenuate.
Capsules exserted ... ................................ ..... ........... ... ......... .. ........ 2. F. japonica
4. Secondary stems sparsely branched. Leaves shortly attenuate. Capsules
immersed ................................... ........................................... 1. F. cryphaeoides
1. Forsstroemia cryphaeoides Card. (Fig. 279, B)

Bull. Soc. Bot. Geneve ser. 2, 1: 132 (1909) .
Plants slender, dark-green. Secondary stems filiform, 1.0-2.5 mm long,
sparingly branched; branches densely leaved, to 10 mm long, simple or with few
branchlets. Secondary stem leaves oblong -lanceolate, gradually attenuate, longdecurrent at the basal corners, 0.7-0.9 x 0.4-0.5 mm, concave, not plicate; margins
entire or remotely crenulate; costa weak, extending to 2/3 the leaf length. Median
lamina! cells elliptic or rounded -hexagonal, bulging, 9-13 x 6--7 µm, thick-walled,
towards the leaf margins shorter, subquadrate; upper cells somewhat larger,
irregularly rectangular or quadrate; median basal cells rectangular, 20-25 x 5 .5-7.0
µm; alar cells quad rate or transversely rectangular. Branch leaves small. Dioicous.
Perichaetia on the secondary stem, aggregate; inner perichaetial leaves erect, to 3
mm long, abruptly tapering to a short and narrow point from a long sheathing base,
the costa weak, percurrent; paraphyses numerous. Capsules immersed, oblong,
1.2-1.5 x 0.5-0. 7 mm. Operculum ea. 0.6 mm long. Exostome teeth linearlanceolate, obtuse, ea. 0.25 mm long, smooth, yellowish; endostome fragmentary.
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Figure 279.

A. Forsstroemia japonica (Besch.) Par. a. Plant, x1 . b. Primary stem leaf, x43. c.
Secondary stem leaves, x43. d. Cells at apex of secondary stem leaf, x255. e. Median lam inal
cells of secondary stem leaf, x370. f Branch leaf, x43. g. Inner perichaetial leaf, x20. h.
Sporophyte, x12. i. Peristome teeth, x 180. j. Calyptra, x12. k. Perigonium , x30. I. Inner
perigonial leaf, x43. [lsosyntype of Lasia japonica Besch.)
B. F. cryphaeoides Card . m. Plant, x1. n. Cross-section of secondary stem, x255. o.
Primary stem leaf, x43. p. Secondary stem leaves, x43. q. Median laminal cells of secondary
stem leaf, x462. r. Branch leaf, x43. s. Inner perichaetial leaf, x13. r,11. Capsules, x13. v. Inner
perigonial leaf, x43. [lsotype of F. cryphaeoides Card.)
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Calyptra cucullate, ea. 1 mm long, not hairy. Perigonia on secondary stem; inner
perigonial leaves broadly ovate, with a long subulate point, cymbiform, ea. 0.65 mm
long; paraphyses few.
Exsiccati: Musci Japonici 2: 74 (1948).
Distribution: Japan (Honshu, Shikoku, Kyushu), Korea , China, Soviet Far East.

This species grows on tree trunks in forests.
This species has a similar appearance to Miyabea fruticella (Mitt.) Broth.
(Leskeaceae) and is often confused with it in the field. It may also be confused with
Haplohymenium spp. in the field, but is easily distinguished by its laminal cells
lacking papillae. I have some hesitation in placing F. cryphaeoides, and also F.
japonica (Besch.) Par., in the genus Forrstroemia.
2. Forsstroemia japonica (Besch.) Par. (Fig. 279, A)

Ind. Bryol.: 499 (1896).
Lasiajaponica Besch., Ann. Sc. Nat. Bot. ser. 7, 17: 357 (1893).

Plants small, somewhat glossy.
Primary stems long-creeping, pinnately
branched at apex; secondary stems erect, 15-20 mm long, densely and pinnately
branched; branches 3--4 mm long, usually simple, obtuse or attenuate at apex.
Secondary stem leaves gradually long-attenuate from an ovate or oblong base,
long decurrent, 1.0-1.3 x 0.4--0.5 mm, concave, not plicate; margins slightly
recurved, entire; costa stout, extending to 2/3 the leaf length. Median laminal cells
usually rounded-hexagonal or elliptic, thick-walled and collenchymatous, 12-15 x
8-10 µm, towards the leaf margins shorter; alar cells in diagonal rows, quad rate or
hexagonal, 8-10 µm, thick-walled, the alar area extending a considerable distance
upwards. Branch leaves oblong-ovate to lanceolate, acute or shortly acuminate.
Dioicous. Perichaetia on the secondary stems or branches; inner perichaetial
leaves erect, abruptly tapering to a long, subulate point from a sheathing base, the
costa weak but extending to the leaf apex; paraphyses numerous. Setae 1.5-2.0
mm long. Capsules exserted, ovoid to subglobose, 1.0-1.2 x 0.7--0.8 mm,
yellowish-brown. Operculum ea. 0.65 mm long. Exostome teeth attenuate, ea. 0.3
mm long, yellowish; endostome fragmentary. Spores 15-35 µm . Calyptra
cucullate, with several, long hairs. Perigonia on branches; inner perigonial leaves
wide-ovate, gradually long-attenuate, cochleariform-concave, ea. 0.65 mm long.
Exsiccati: Musci Japonici 4: 175 (1950); 12: 583 (1957).
Distribution: Japan (Hokkaido, Honshu, Sh ikoku, Kyushu), Korea, Soviet Far East.

This species grows on tree trunks.
This plant has a close resemblance to Trachypus humilis Lindb.
(Trachypodaceae) in external appearance. The characteristic papillosity of lamina!
cells, however, easily distinguishes T. humilis from this species.
3. Forsstroemia lasioides (C. Muell.) Nag. (Fig. 280, A)

Misc. Bryol. Lichenol. 5: 28 (1969).
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Figure 280.

A. Forsstroemia /asioides (C. Mue ll.) Nog. a. Cells at base of secondary stem leaf, x250. b.
Branch leaves, x20.
c. Median laminal ce lls of secondary stem leaves, x250.
d.
Pseudoparaphyllia, x135. e. Secondary stem leaves, x20. [1, from China; 2,3, from Japan; 3,
Noguchi 60905]

B. F. trichomitria (Hedw.) lindb. f Plant, x1. g. Cross-section of secondary stem, x212. h.
Secondary stem leaves, x10. i. Cells at apex of secondary stem leaf, x212. j. Median laminal
cells of secondary stem leaf, x250. k. Sporophy1e , x10. /. Capsule, x7. m. Peristome teeth ,
x150. n. Perigonium , x25. o. Inner perigonial leaf , x35. [Noguchi 1805]
C. F. neckeroides Broth. p . Secondary stem leaves, x20. q. Median laminal cells of
secondary stem leaf, x250. r. Branch leaves, x20. s. Sporophy1e, x5. t. Perigonium , x20.
[Holotype of F. neckeroides Broth.]
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Leucodon /asioides C. Muell., Nuov. Giorn. Bot. ltal. n. ser. 3: 113 (1896).

Plants yellowish-green, not glossy above, yellowish-brown below. Secondary
stems to 80 mm long, prostrate, ascending above, with leaves to 1 mm wide;
branches pinnate, the larger branches to 15 mm long, simple or with few
branchlets, sometimes flexuose when dry, attenuate or flagelliform at tip.
Secondary stem leaves slightly appressed when dry, lanceolate, gradually tapering
to a narrow acumen, decurrent at the basal angles, to 2.3 x 0.8 mm, concave,
scarcely plicate; margins recurved at middle, serrulate above or almost entire;
costa weak, extending to 1/2 the leaf length or shorter, or obsolete. Median lamina!
cells sublinear to linear-rhomboidal , with round ends, 35- 50 x 4-5 µ,m, the walls
irregularly thickened, towards the leaf margins shorter; upper cells somewhat
vermicular; lower cells similar to the median but somewhat wider, 7--8 µ,m wide,
subporose; alar regions composed of irregularly hexagonal, quadrate or
transversely rectangular cells, extending upwards in many longitudinal rows, the
cells 8-12 µ,m long, colorless, thick-walled . Branch leaves lanceolate, decurrent,
smaller than secondary stem leaves, to 1.5 x 0.48 mm; costa indistinct.
Pseudoparaphyllia on secondary stems, narrowly foliose. Inner perichaetial leaves
lanceolate, tapering to a long acumen, ea. 0.85 mm long, ecostate, the margins
entire, often with minute teeth at tip, the median lamina! cells oblong-hexagonal,
linear-rhomboidal, 40-60 x 4-5 µ,m, thick-walled; archegonia and paraphyses
several .
Distribution: Japan (Honshu, Shikoku), China.

It is interesting that F. lasioides, originally reported from Schen-si, China, is
found very rarely on limestone at high elevations in Japan.
4. Forsstroemia trichomitria (Hedw.) Lindb. (Fig. 280, B)
Oefv. K. Vet. Ak. Foerh. 19: 605 (1863).
Pterigynandrum trichomitrion Hedw. , Spee. Muse.: 82, t. 16, f. 1-6 (1801). trichomitria f. cymbifo/ia Nog. , J. Hattori Bot. Lab . 2: 33 (1947).

Forsstroemia

Plants medium-sized, pale green, ± glossy. Secondary stems erect or
ascending, to 70 mm long, with several branches; branches usually simple, short, ±
recurved when dry, often stoloniform-attenuate at apex. Secondary stem leaves
ovate-oblong, with a short acumen, cordate or shortly decurrent at base, to 3 x 1
mm, concave, distinctly 3-plicate; margins minutely serrulate and ± recurved
above, entire below; costa slender, ending in mid-leaf, sometimes indistinct.
Median lamina! cells elongate rhomboidal or sublinear, the walls ± thick, 40-55 x
4-5 µ,m; upper cells wider; marginal cells hexagonal, 14-17 µ,m long; median basal
cells elongate rectangular, 40-55 x 7-9 µ,m; alar cells irregularly quadrate, 9-15 µ,m
long, the area rather shortly extending upward. Autoicous. Perichaetia on
branches; inner perichaetial leaves strongly subulate from a sheathing base, to 3.5
mm long, usually reaching the base of urn, the costa faint, short, or absent;
paraphyses numerous. Capsules erect on a short (ea. 2 mm), ± curved seta,
slightly exserted from the perichaetial leaves, ovoid-oblong or ovoid, 1.2-1.5 x
0.7--0.9 mm, brown. Annulus none. Operculum conic, with an oblique beak, ea.
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0.65 mm long. Exostome teeth attenuate, yellowish, ea. 0.3 mm long, smooth;
endostome fragmentary, adhering to the exostome teeth. Spores 20-35 ,um.
Calyptra 2-3 mm long, with long hairs. Perigonia on secondary stem; inner
perigonial leaves broadly ovate-oblong, acuminate, cymbiform, to 0.75 mm long;
paraphyses few.
Exsiccati: Musci Japonici 26: 1270 (1976) .
Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu), Korea, Taiwan, Soviet Far East, N.
America, Mexico.

This species occurs on tree trunks or rocks with Neckera humilis Mitt.,
Haplohymenium triste (Ces.) Kindb. etc. in rather elevated localities.
This is a common species in Japan and is easily distinguished from other
species of Forsstroemia, except for F. neckeroides Broth., by its robust habit and
deeply plicate leaves.
5. Forsstroemia neckeroides Broth. (Fig. 280, C)
Rev. Bryol. n. ser. 2: 7 (1929) .
F. dendroides Toy., Acta Phytotax. Geobot. 4: 217, f. 6 (1935).

Similar to F. trichomitria (Hedw.) Lindb. Plants robust, glossy. Secondary
stems often pendulous, curved at stem apices, pinnately branched; branches
uniform, 10-15 mm long, strongly curved, circinate when dry. Leaves rather sparse,
± complanate, concave and slightly plicate, colored at base, costa broad. Median
laminal cells elongate rhomboidal, the walls incrassate, subporose; alar area
narrow, yellowish. Dioicous. Capsules immersed, large, to 2.0 x 1.2 mm.
Perigonia ea. 0.9 mm long.
Exsiccati: Musci Japonici 4: 174 (1950), as F. dendroidea; 7: 313 (1953), as F. dendroidea; 18: 873
(1962), as F. dendroidea.
Distribution: Japan (Honshu, Shikoku, Kyushu), Korea, China.

This species grows on tree trunks or rocks.

LEUCODONTACEAE
KEY TO THE GENERA

1. Leaves with a costa .......... ...... ...... ............................ ................................. 2. Dozya
1. Leaves without a costa ......... .. .. .... ....................... ........... .... .......... ...... 1. Leucodon

1. Leucodon Schwaegr.
Primary stems creeping or prostrate, stoloniform, sparsely leaved, in crosssection elliptical, central strand lacking; secondary stems arcuate-ascending,
closely leaved, obtuse to attenuate at apex, simple or with few branches.
Secondary stem leaves strongly appressed, often falcate-secund when dry, erect-
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spreading when moist, ovate, ovate-oblong or ovate-lanceolate, decurrent at the
basal corners, attenuate or acuminate, deeply and longitudinally plicate, ecostate,
yellowish at base and the alar regions; margins plane or recurved, entire or nearly
so. Median laminal cells oblong to rhomboidal or sublinear, the walls incrassate,
often subporose, towards the leaf margins shorter; mid-basal cells elongate,
strongly incrassate, porose. Branch leaves similar to the secondary stem leaves
but smaller. Perichaetia terminal on short branches; inner perichaetial leaves longsheathing, rapidly long-acuminate, convolute, strongly clasping the seta, not
plicate; paraphyses absent. Setae elongate, smooth or scabrous. Capsules erect,
microstomous; stomata none. Annulus large. Operculum conic. Peristome
double, whitish when dry; exostome teeth narrowly lanceolate or sublinear,
papillose; basal membrane of endostome low, the segments absent. Spores
variable in size. Calyptra cucullate, large, the base narrow but often extending to
the upper part of seta, not hairy, glossy. Perigonia on branches or on secondary
stems; inner perigonial leaves broadly ovate, shortly acuminate, cymbiform;
paraphyses numerous.
KEY TO THE SPECIES

1. Branches slender, attenuate, often forming a flagelliform tip ... ... .. 1. L. pendulus
1. Branches stout, usually obtuse or acute .......... .... .. ... .. .. ... .. .. .... ....... .... .... ... .. ... ..... 2
2. Usually without stoloniform stems. Branches shorter than 30 mm, usually
simple. Branch leaves ovate, gradually tapering to a short acuminate point ...
················ ·· ······ ······· ·· ··· ··· ···· ················· ······ ··· ········ ····· ·· ·· ······ ·· ····· ·· ·· ····· ····· ··· ···· ···· 3
2. Often with stoloniform stems covered with small, remote leaves. Branches
longer than 30 mm, often with branchlets. Branch leaves ± long-attenuate to
an acuminate point from a ovate or oblong base .. ....... ......... .. ..... ..... ...... ..... ... 5
3. Branches acute at apex. Capsules ovoid chestnut .. ..... ............. 2. L. nipponicus
3. Branches obtuse at apex. Capsules oblong-ovoid, or ellipsoidal, brownish ..... 4
4. Leaves slightly appressed when dry; upper leaf margins often papillosecrenate ... .... ............ ..... ... ...... .... .. .......................... ...... ..... ... ...... .. 4. L. sciuroides
4. Leaves strongly appressed when dry, upper leaf margins entire or crenulate ..
......................................... .. .... ...... ....... ... .... .. ........................ .. ... ... 3. L. coreensis
5. Plants yellow, glossy. Leaves gradually tapering to a narrow semicanaliculate
acumen from an ovate base ... .... ............ .... ....... .......... .... .. ....... ........... . 5. L. luteus
5. Plants not yellow, scarcely glossy. Leaves oblong or rapidly tapering to an
acuminate, semicanaliculate acumen from a ovate base .. .. ..... .............. ...... .. .. .. . 6
6. Leaves oblong, with a rather wide, acute apex. Setae scabrous above .. ..... ... .
. .. ................ ............ ............. ................... ................... ...... ........ .. .... 8. L. atrovirens
6. Leaves gradually attenuate to an acuminate point from a ovate base. Setae
smooth .... ......... .. ...... ........ ... .... .... .. ....... ......... .......... .... ... .. ....... ...... .. ..... .... ........ .. 7
7. Leaves gradually attenuate to a sharp acumen. Capsules ovoid -oblong ............ .
..... .... ...... ................. ..... ................. .. ..... ... ..... ... ........................... .. .. ..... 7. L. exaltatus
7. Leaves ovate, tapering to a short acuminate apex. Capsules ovoid to ellipsoidal

···· ·· ·· ··· ····· ··· ·· ··· ··· ········· ·· ············· ····· ··· ············ ···· ·········· ········ ··· ·········· ······· ··· ·· ······ ··· ·· 8
8. Leaves rather rapidly acuminate. Capsules ovoid. Exostome teeth split into 2
on each outer surface ..... ... ...... .............. ............ ..... . ... .... ...... . 6. L. sapporensis
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8. Leaves acute. Capsules ovoid to ellipsoidal. Exostome teeth split into 4 on
each outer surface ......... ... .. ..... ......... ........... .. ... ....... ......... .......... .. 9. L. gigantea
1. Leucodon pendulus Lind b. (Fig. 281, A)

Acta Soc. Sc. Fenn. 10: 273 (1872).
L. perdependens Okam., J. Coll. Sc. Imp. Univ . Tokyo 38(4) : 25, f. 10 (1916).

Plants slender. Secondary stems elongate, to 100 mm long, pending, densely
leaved, attenuate, often filiform at apex, subpinnately branched. Secondary stem
leaves appressed, ovate-oblong, shortly acuminate, shortly decurrent at the basal
angles, concave, plicate, yellowish at the insertion, to 2.2 mm long; margins broadly
recurved, entire, sometime somewhat crenulate at tip. Median lamina! cells linear,
55-75 x 5-7 µm, the walls with localized thickenings, subporose, towards the leaf
apex shorter; alar cells quad rate to irregular, 7-1 O x 8-11 µ.m. Inner perichaetial
leaves narrowly oblong, gradually acuminate. Setae 2.5-3.5 mm long, straight,
smooth. Capsules oblong, 1.0-1.2 x 0.6-0.7 mm, with an apophysis. Exostome
teeth sublinear, ea. 0.25 mm long, with large papillae above, smooth below. Spores
smooth, 12-17 µm.
Distribution: Japan (Hokkaido, Honshu) , Korea, China, Soviet Far East.

The long-attenuate stems, often with filiform apices, usually hang from the
branches of trees, particularly coniferous trees.
2. Leucodon nipponicus Nag. (Fig. 281, B)
J. Hattori Bot. Lab. 2: 43, f. 3-5, 8 (1947).
L. nipponicus var. /ongisetus Nog., J. Hattori Bot . Lab . 2: 44 (1947).

Plants yellowish -green above, dark-green below, somewhat glossy. Branches
dense, erect, arcuate, ea. 20 mm long, simple, acute. Branch leaves appressed
when dry, ovate, gradually attenuate, acute, 2.2-3.0 x 0.8-1 .2 mm, 4-plicate;
margins recurved, crenulate or entire at apex. Median lamina! cells linear
rhomboidal or sublinear, 30-40 x 4-5 µm , the walls somewhat thin; upper cells
narrowly rhomboidal or linear-rhomboidal , 15-20 µm long, the walls thick and
subporose; alar cells quad rate, 10-15 µm, thick-walled. Inner perichaetial leaves
oblong, shortly attenuate, to 4.5 mm long. Setae 3-15 mm long, chestnut in color,
smooth. Capsules ovoid, 1.2-1.8 x 0.9-1.2 mm, chestnut in color. Operculum longconic, 0.7-0.8 mm long. Exostome teeth ea. 0.35 mm long; basal membrane of
endostome fragile. Spores 30-50 µm. Calyptra 3.5-4.0 mm long.
Exsiccati: Musci Japonici 1: 37 (1947); 11: 530 (1956); 16: 782 (1960).
Distribution: Endemic to Japan (Honshu, Shi koku, Kyushu).

This species grows on tree trunks at low altitudes, in contrast to most Japanese
species of Leucodon which grow at rather high altitudes.
This species is characterized by the branches having acute apices when dry
and by the ovate shape and chestnut color of the capsules. As the length of seta is
variable, the variety longisetus Nag. may best be included within the type variety.
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Figure 281.

A. Leucodon pendulus Lindb. a. Male plant, x1 . b. Cross-section of secondary stem , x210.
c. Secondary stem leaves, x17. d. Cells at apex of secondary stem leaf, x210. e. Median
lamina! cells of secondary stem leaf, x311 . f Inner perichaetial leaf, x12. g. Sporophyte , x10.
h. Tangential section of peristome teeth, x150. i. Perigonium , x25. j. Inner perigonial leaf, x25.
[a,f-i, isotype of L. perdependens Okam .; b-c,j , Faurie 3031)
B. L. nipponicus Nog . k. Plant, x 1. I. Primary stem leaf, x12. 111. Branch leaf, x 12. 11 .
Sporophyte, x8. o. Inner perichaetial leaf, x8. p. Capsule , x8. q. Dry capsule , x8. ,. Peristome
teeth , x1 30. s. Tangential section of peristome teeth, x130. 1. Calyptra, x8. [Holotype of L.
nippon icus Nog .]
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Figure 282.

A. Leucodon luteus Besch. a. Secondary stem leaves, x17. b. Cells at apex of secondary
stem leaf, x215. c. Median laminal cells of secondary stem leaf, x270. d. Capsule, x10.
[lsotype of L luteus Besch.]
B. L coreensis Card. e. Plant, x1. f Branch leaf, x12. g. Cells at apex of branch leaf, x255.
h. Median laminal cells of branch leaf, x370. i. Capsule, x12. [lsotype of L. coreensis Card .
from Korea]

C. L. sciuroides (Besch .) Schwaegr. j. Plant, x1 . k. Branch leaf, x12. /. Cells at apex of
branch leaf, x255. m. Median lamina! cells of branch leaf, x370. [Noguchi 13075]
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3. Leucodon coreensis Card. (Fig. 282, B)
Beih. Bot. Centralbl. 17: 23, f. 15 (1904).
Plants rigid, dark-green, not glossy. Branches arcuate-ascending, 10-20 mm
long, simple, densely leaved, obtuse at apex. Branch leaves strongly appressed
and ± julaceous when dry, ovate, shortly acuminate, scarcely decurrent at the
basal angles, 3-4-plicate, 2.0-2.5 x 0.7--0.9 mm, yellowish at the insertion; margins
slightly recurved, slightly crenulate at the apex. Median lamina! cells sublinear or
linear, 25-30 x 4.5- 5.5 µm, thick-walled, subporose; upper cells irregularly
hexagonal or rhomboidal, 13-16 x 7-8 µm; marg inal cells rectangular, 15-20 x 8-9
µm; alar cells subquadrate, 8-1 0 µm long, thick-walled. Setae 2.5-3 .0 mm long,
smooth. Capsules ovoid-oblong, ea. 1.3 x 0.65 mm.
Distribution : Japan (Hokkaido, Honshu, Kyushu}, Korea.

The species is the smallest of the Japanese species of Leucodon. It is more
rigid than others. The broadly ovate leaves and their acuminate apices are the
distinguishing characters of this species.
4. Leucodon sciuroides (Hedw.) Schwaegr. (Fig. 282, C)
Spee. Muse. Suppl. 1(2): 1 (1816).
Fissidens sciuroides Hedw., Spee. Muse.: 161 (1801}.

Plants yellowish-green, brownish below, somewhat glossy. Branches erect,
arcuate-curved when dry, to 2.5 mm long, simple or with a few branchlets, obtuse
at apex. Leaves strongly appressed when dry, ovate, shortly and narrowly
acuminate, 2.0-2.5 x 0.9-1.0 mm, 4-plicate, yellowish-brown at the insertion;
margins somewhat recurved , papillose-crenate at apex. Median lamina! cells
elongate rhomboidal, 25-30 x 4.5-5.0 µm, the walls thick, subporose, towards the
leaf apex larger and the walls thicker; marg inal cells rounded-rectangular, 13-15 x
5.0-5.5 µm; alar cells rounded -quad rate or rounded -rectangular, 10-15 µm long,
thick-walled. Setae smooth. Capsules ellipsoidal to oblong, brown.
Distribution: Japan (Hokkaido , Honshu). Widely distributed in the N. Hemisphere.

This species seems to be rare in Japan.
5. Leucodon luteus Besch. (Fig. 282, A)
J. de Bot. 13: 37 (1899).
Plants yellow above, brownish below, glossy. Branches arcuate-ascending,
obtuse. Secondary stem leaves appressed or slightly falcate secund when dry,
erect-spreading when moist, gradually tapering to a semicanaliculate point from an
ovate base, 2.4-2.7 x 0.9-1.0 mm, often arcuate-recurved or secund, yellowishbrown at the insertion; margins somewhat recurved, crenate at apex, plicate.
Median lamina! cells sublinear, 35-55 x 8 µm, thick-walled; upper cells elongaterhomboidal, 27-35 x 9 µm, the walls thick, subporose; alar cells numerous,
quad rate to irregular, ea. 1o µm long, thick-walled and sl ightly collenchymatous.
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Inner perichaetial leaves oblong acute or shortly acuminate, to 3.5 mm long. Setae
ea. 8 mm long, smooth. Capsules oblong to ellipsoidal, to 2 x 1 mm, brown.
Operculum conic, rostellate.
Distribution: Japan (Hokkaido, Honshu). Taiwan .

This species is known by the yellow col or and narrowly and gradually attenuate
leaves.
6. Leucodon sapporensis Besch. (Fig. 283, A)
Ann. Sc. Nat. Bot. ser. 7, 17: 360 (1893).
Astrodontium f/exisetum Besch., J. de Bot. 13: 38 (1899).

Plants robust, yellowish above, brownish below, scarcely glossy. Branches
arcuate-ascending, usually 40-50 mm long, simple, rarely divided, obtuse at apex.
Leaves appressed, imbricate, rarely falcate-secund when dry, ovate or ovatelanceolate, acuminate, 3.0-3.5 x 0.8-1.0 mm, 4-plicate, semicanaliculate above;
margins evenly recurved, entire or crenulate at tip. Median laminal cells sublinear,
to linear-rhomboidal, 40-50 x 4-6 µm, the walls incrassate, subporose; upper cells
shorter, elongate rhomboidal, 30-40 µm long, the walls thicker; marginal cells
elliptic or rectangular; cells at the basal angles transversely rectangular or roundedquadrate, 10-15 µm long, the walls very thick and the middle lamellae distinct.
Inner perichaetial leaves narrowly oblong, acute, to 4 mm long. Setae stout, 8-15
mm long, ea. 0.2 mm thick, brown, smooth. Capsules ovoid, 1.5-2.0 x 1.2-1.4 mm.
Operculum long-conic. Exostome teeth linear-lanceolate, somewhat obtuse, ea.
0.4 mm long; basal membrane of endostome low, hyaline, almost smooth. Spores
minutely papillose, 30-70 µm.
Exsiccati: Musci Japonici 26: 1279 (1976).
Distribution: Japan (Hokkaido , Honshu , Shikoku , Kyushu), Korea.

7. Leucodon exaltatus C. Muell. (Fig. 284, A)
Nuov. Giorn. Bot. ltal. n. ser. 3: 112 (1896).
L. dozyoides Broth. & Par., Bull. Herb. Boiss. ser. 2, 2: 924 (1902).

It is not easy to draw a sharp demarcation between L. exaltatus and L.
sapporensis Besch. Usually the two species are indistinctly separated by the leaf
form: the leaves of the former are narrowly ovate-oblong with a gradually and
slenderly attenuate apex, while those of the latter are ovate with rather abruptly
tapered apex.
Exsiccati : Musci Japonici 25: 1228 (1973); 33: 1627 (1982) .
Distribution: Japan (Honshu, Shikoku, Kyushu), Korea.

This species grows on tree trunks and is rather common in the montane
regions of Japan.
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Figure 283.

A. Leucodon sapporensis Besch . a. Plant, x 1. b. Cross-section of secondary stem , x36. c.
Cross-section of secondary stem, x212. d. Branch leaves, x10. e. Cells at apex of branch leaf,
x212. f Median lamina! cells of branch leaf, x310. g. Inner perichaetial leaf, x8. h. Capsule , x7.
i. Dry capsule, x7. j. Peristome teeth, x130. k. Tangential section of peristome teeth , x150.
[lsosyntype of L. sapporensis Besch .)
B. L. giganteus (Neg.) Neg. /. Branch leaf, x1 2. 111. Cells at apex of branch leaf, x245. 11.
Median lamina! cells of branch leaf, x245. o. Capsule, x7. p. Dry capsule , x7. q. Peristome
teeth, x 130. r. Spores , x212. [Holotype of Macrosporiella gigantea Neg.)
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Figure 284.

A. Leucodon exaltatus C. Muell . a. Branch leaf, x10. b. Cells at apex of branch leaf, x2 12.
c. Median laminal cells of branch leaf, x310. d. Capsule, x7. [lsotype of L. dozyoides Broth &
Par.]

B. L. atrovirens Nog. e. Plant, x1. f Branch leaves, x11. g. Cells at apex of branch leaf ,
x225. h. Cells at base of branch leaf, x225. i. Inner perichaetial leaf, x8. j. Capsule, x8. k. Dry
capsule , x8. /. Peristome teeth, x180. m. Tangenti al section of peristome teeth , x1 80. 11.
Spores, x212. o. Calyptra, x8. [Noguchi 14387]

642

L EU CO DO NTJ\CEAE

8. Leucodon atrovirens Nog. (Fig. 284, B)
J. Hattori Bot. Lab. 2: 42, f. 7 (1947).
Macrosporiella scabriseta Dix. & Ther., J. Bot. 1936: 2 (1936) . - Leucodon scabrisetus (Di x. &
Ther.) Nog. , J. Jap. Bot. 43: 459 (1968) , horn . illeg. - L noguchii lwats., Misc. Bryol. Lichenol. 6: 33
(1972).

Plants robust, yellowish-green above, blackish-brown below, scarcely glossy.
Branches arcuate-ascending, often flexuose, simple, to 100 mm long, rarely longer.
Leaves appressed, oblong, slightly cordate at base, rather broadly acute, 2.5- 3.5 x
0.8-1.2 mm, 3-4-plicate; margins evenly recurved, minutely serrulate or crenulate
above. Median lamina! cells linear, 35-50 x 3.0-4.5 µm, the walls rather thin, with
localized thickenings; upper cells sublinear or rhomboidal , 20-30 x 4-5 µm;
marginal cells obliquely rectangular or elliptic, 25-30 x 5.0-5.5 µm; cells at the basal
corners irregularly quadrate, 7-12 µm long, the walls strongly incrassate. Inner
perichaetial leaves oblong, abruptly and shortly acuminate, to 3.8 mm long. Setae
somewhat flexuose, 7-12 mm long, ea. 0.2 mm thick, deep brown, scabrous above,
smooth below. Capsules oblong, 2-2.6 x 1.0-1 .3 mm, brown, somewhat scabrous
at base. Operculum conic, obtuse or dome-shaped at apex, constricted below the
tip when dry, 0.4-0.5 mm long. Exostome teeth linear-lanceolate, somewhat
irregular in outline, to 0.4 mm long; basal membrane of endostome low, smooth.
Spores densely papillose, 35-70 µm. Calyptra cochleariform, 3.5-3.7 mm long,
glossy.
Distribution: Endemic to Japan (Honshu, Shikoku , Kyushu).

This species grows on tree trunks.
L. atrovirens is characterized by the scabrous setae.
9. Leucodon giganteus (Nog.) Nog. (Fig. 283, B)
J. Jap. Bot. 43 : 459 (1968) .
Macrosporiella gigantea Nog. , J. Hattori Bot . Lab . 2: 48, f . 6- 10 (1947) .

Plants rigid , slightly glossy. Secondary stems 50- 80 mm long, ± arcuate
above, obtuse at apex, rarely with short branches. Secondary stem leaves ±
secund, ovate, broadly acute, 3.0-3.5 x 1.0- 1.3 mm, semicanaliculate above, 4plicate; margins crenulate above. Median lamina! cells linear-rhomboidal , 35-40 x
5-7 µm, with strongly incrassate walls; upper cells rhomboidal, shorter, the walls
strongly incrassate; marginal cells rounded-rectangular. Inner perichaetial leaves
oblong, acute, to 4.5 mm long. Setae 15- 20 mm long, smooth, brown. Capsules
ellipsoidal or ovoid, chestnut in color, 1.7- 2.3 x 1.0-1.4 mm. Exostome teeth
triangular-lanceolate, irregularly split into 4 and nodulose on each outer surface,
densely papillose, to 0.55 mm long, 0.13-0.18 mm wide at base. Spores minutely
papillose, 30-77 µm . Operculum rostellate. Calyptra ea. 4 mm long.
Distribution : Endemic to Japan (Shikoku) .

This species is closely allied to L atrovirens Nog. but may be distinguished
from it by its strongly incrassate lamina! cells and more complex peristome.
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Dozyajaponica Lac. a. Plant, x1. b. Cross-section of secondary stem, x25. c. Cross-section
of secondary stem, x212. d. Primary stem leaves, x11. e. Secondary stem leaves , x14. f
Cross-section of secondary stem leaf, x325. g. Cells at apex of secondary stem leaf, x180. h.
Median laminal cells of secondary stem leaf, x310. i. Cells at base of secondary stem leaf,
x225. j. Sporophyte, x8. k. Inner perichaetial leaf, x8. /. Capsule, x8. 111. Cross-section of
capsule , x10. n . Cross-section of capsule, x180. a. Peristome teeth , x180. p. Tangential
section of rim of capsule, x150. q. Perigonium, x25. r. Inner perigonial leaf, x36. [a-o, Noguchi
1353; p---r, Noguchi 10824]
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2. Dozya Lac. in Miq.
Dozya japonica Lac. (Fig. 285)
In Miq. , Ann. Mus. Bot. Lugd . Bat. 2: 296, t. 9, f. 1 (1866).
D. japonica var. robusta Sak., Bot. Mag. Tokyo 54: 8 {1940).

Plants robust, yellowish-brown below, yellowish and glossy above. Secondary
stems prostrate, often long-attenuate at apex, densely leaved, in cross-section
elliptic, central strand small, cortical layer composed of small, minute, strongly
thick-walled cells; branches to 60 mm long, simple or with a few branchlets, densely
leaved, often attenuate at tip, strongly curved when dry. Secondary stem leaves
ovate or oblong ovate, abruptly narrowed to an acuminate point, to 1.7 x 0.8 mm,
plicate; margins entire, incurved below; costa single, slender, extending to near the
leaf apex. Branch leaves appressed when dry, erect-spreading when moist, ovateoblong, shortly acuminate, 2.5-4.0 x O.7-1.0 mm, concave, longitudinally and
deeply 3-furrowed ; margins entire or indistinctly crenulate above, recurved below;
costa single, slender, ending far below the leaf apex. Median laminal cells linear,
40-55 x 4.0-4.5 µ.m, the walls thick and porose ; upper cells elongate rhomboidal ,
30- 35 µ.m long, the walls thick; mid-basal cells linear, yellow to yellowish-brown,
the walls thick, porose; cells in large area at the basal corners yellow, the cells
small, 3-5 µ.m long, rounded or irregular, arranging in many longitudinal rows, the
cell walls strongly thickened but not porose, with distinct middle lamellae.
Dioicous. Perichaetia on branches; inner perichaetial leaves much larger, to 5 mm
long, oblong, acuminate, clasping, ecostate, not plicate, the margins entire;
paraphyses a few. Setae stout, somewhat flexuose, 6-8 mm long, ea. 0.25 mm
thick, smooth, brown. Capsules erect, stout, ovoid-oblong, with an indistinct
apophysis, 2-3 x 1.0-1 .2 mm, rarely slightly asymmetric, somewhat sulcate as a
result of incrassate ridges, brown, the rim of mouth with 6-7 rows of thick walled
cells. Operculum long-conic, acute, 0.7-0.9 mm long. Annulus none. Exostome
teeth sublinear, to 0.4 mm long, ea. 0.05 mm wide at base, obtuse, yellowish, not
papillose; endostome indistinct. Spores 30-65 µ.m , minutely papillose. Calyptra
3.5-5.0 mm long, cucullate, slightly curved, yellowish, dark-brown at tip, glossy.
Perigonia on branches; inner perigonial leaves broadly ovate, shortly acuminate,
the acumen often recurved, ea. 0.5 mm long, cymbiform, ecostate; paraphyses
numerous.
Exsiccati : Musci Japonici 8: 362 (1954) .
Distribution: Japan (Honshu, Shikoku , Kyushu) , Ch ina, Philippines , Soviet Far East.

This species grows on tree trunks or rocks in montane regions.
This species is characterized by the secondary stems and branches being
strongly curved when dry, and by the costate leaves.
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Figure 286.
Taiwanobryum speciosum Nog. a. Cross-section of secondary stem, x48. b. Cross-section
of secondary stem , x270. c. Primary stem leaf, x26. d. Secondary stem leaves, x12. e. Cells at
apex of secondary stem leaf, x216. f Median laminal cells of secondary stem leaf, x360. g.
Median laminal cells of secondary stem leaf, x270. h. Cells at base of secondary stem leaf,
x216. i. Perichaetium , x8. j. Inner perichaetial leaf, x8. k. Dry capsule , x12. I. Capsule , x12. 111.
Peristome teeth , x132. n. Spore , x320. [Holotype of T. speciosum Nog. from Taiwan]
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Taiwanobryum Nag.
Taiwanobryum speciosum Nag. (Fig. 286}

Trans. Nat. Hist. Soc. Formosa 26: 143, pl. 1, f. 2 (1936).
Plants large, pale green, often pale-brown below, slightly glossy. Primary
stems stoloniform, creeping, with small leaves; secondary stems erect or
ascending, flexuose, to 100 mm long, irregularly branched, in cross-section elliptic,
ea. 0.35 x 0.2 mm, central strand none, cortical layer composed of 3-4 rows of
minute, thick-walled cells; branches erect spreading, densely leaved, arcuate when
dry, obtuse, rarely attenuate at tip, to 60 mm long. Secondary stem leaves erect
but slightly appressed when dry, erect spreading when moist, ovate-oblong,
gradually tapering to an elongate, linear-lanceolate acumen, to 5.0 x 1.7 mm,
narrowly decurrent at the basal angles, plicate and somewhat rugose in the median
part, semicanaliculate above; margins plane, serrate at middle, coarsely dentate
above; costa single, slender, extending to 3/4 the leaf length. Branch leaves similar
to those of the secondary stems. Median lamina! cells sublinear or elongate
rhomboidal, 30-45 x 5.5-7.5 µm, hyaline, not papillose, the walls thick, porose;
apical cells somewhat broader; mid-basal cells similar to the median cells but
somewhat broader; alar cells scarcely differentiated but the marginal cells small.
Perichaetia on the secondary stems; inner perichaetial leaves oblong-lanceolate,
abruptly subulate. Setae elongate, to 15 mm long, ea. 0.17 mm thick, yellowish,
somewhat scabrous. Capsules erect, narrowly ovoid-oblong, to 2.3 x 0.85 mm,
yellowish, somewhat rugose when dry. Peristome single; exostome teeth linearlanceolate, to 0.45 mm long, attenuate at apex, densely papillose. Spores 22--30
µm, densely papillose.
Exsiccati: Musci Japonici 30: 1494 (1978).
Distribution: Japan (Honshu, Shikoku, Kyushu), Taiwan.

This species grows on tree trunks or limestone rocks.
The Japanese plants seem to be more rigid than those from Taiwan. The
description of sporophytes and the illustration were taken from a collection from
Taiwan.

TRACHYPODACEAE
KEY TO THE GENERA

1. Papillae of lamina! cells numerous in rows on lateral walls ..... ... ...... 1. Trachypus
1. Papillae of lamina! cells single, located over lumen ... ... . 2. Pseudospiridentopsis
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Figure 287.

A. Trachypus humilis Lindb. a. Cross-section of secondary stem, x36. b. Cross-section of
secondary stem , x212. c. Secondary stem leaves, x36. d. Primary stem leaves, x55. c. Cells at
apex of secondary stem leaf, x212. f Med ian laminal cells of secondary stem leaves , x310. g.
Branch leaves, x36. [Noguchi 8960]
B. T. bicolor Reinw. & Hornsch. var. bico/or. h. Plant, x 1. i. Secondary stem leaves, x20. j.
Cells at apex of secondary stem leaf, x212. k. Median laminal cells of secondary stem leaf,
x385. /. Inner perichaetial leaf, x20. 111 . Capsule , x7. [h,l,m, Noguchi 6540 from Taiwan; i-k,
Faurie 1394]
C. T. bicolorvar. scindifolius (Sak.) Wijk & Marg . n. Secondary stem leaves, x18. o. Cell s at
apex of secondary stem leaf, x212. p . Median laminal cells of secondary stem leaf, x310.
[Noguchi 6753 from Taiwan]
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1. Trachypus Reinw. & Hornsch.
Primary stems creeping, filiform , with small leaves; secondary stems erect or
ascending, densely leaved, usually densely branched, in cross-section elliptic,
central strand none, cortical layer consisting of several rows of small , strongly
incrassate cells; branches short, usually simple, densely leaved. Secondary stem
leaves appressed, rarely homomallous when dry, erect-spreading when moist,
tapering to a lanceolate acumen from a ovate or oblong base, plicate; margins
somewhat recurved, crenulate; costa single. Branch leaves similar to the
secondary stem leaves but smaller. Median lamina! cells obscure, rhomboidhexagonal to elongate rhomboidal, densely and minutely papillose, thin -walled;
mid-basal cells pellucid, with few papillae, the walls thick. Dioicous. Perichaetia on
branches; inner perichaetial leaves oblong, abruptly tapering to a piliferous point
with thin costa. Setae elongate, with abundant large papillae. Capsules erect,
brown; stomata present. Annulus absent.
KEY TO THE SPECIES

1. Plants minute. Costa extending to mid-leaf or shorter ...................... 1. T. humilis
1. Plants large. Costa ending above mid-leaf ............................. .... .. .. .. . 2. T. bicolor
1. Trachypus humilis Lind b. (Fig. 287, A)

Acta Soc. Sc. Fenn. 10: 230 (1872).
T. humilis var. brevifolius Card ., Bull. Soc. Bot. Geneve ser. 2, 3: 276 (1911). - T. humilis f.
secundus Nag., J. Hattori Bot. Lab . 2: 54 (1947) . - T. humilis f. gracilis Nog ., J. Hattori Bot. Lab . 2: 55
(1947) .

Plants small, in dense, yellowish green mats, slightly glossy. Secondary stems
erect, to 15 mm long, freely or sparingly branched ; branches erect-spreading, 3-5
mm long, often flagelliform at apex. Secondary stem leaves slightly appressed ,
erect, sometimes secund when dry, lanceolate, cordate at base, 1.0- 1.5 x 0.2--0.4
mm, concave below, convex above; margins crenulate, plane, often recurved in the
median part; costa thin, short, extending to mid-leaf, rarely indistinct. Median
laminal cells obscure, elongate hexagonal, 20-25 x 5-6 µm, thin-walled , densely
papillose, the papillae tending to occur in rows on lateral walls; apical cells
sublinear, somewhat pellucid, with fewer papillae, the walls thicker.
Exsiccati: Musci Japonici 1: 2 (1947) , as T. humilis var. brevifo/ius; 4: 177 (1950), as T. humilis f.
secundus; 13: 650 (1958); 30: 1499 (1978); 32: 1600 (1981).
Distribution: Japan (Honshu , Shikoku, Kyushu), Korea, tropical and subtropical regio ns of E. Asia,
Oceania.

This species grows on tree trunks or rocks.
The sporophytes of this species are unknown. The plants show considerable
variation in branching pattern and leaf shape.
2. Trachypus bicolor Reinw. & Hornsch.
Nov. Act. Ac. Leap. Car. 14(2) : 708, t. 39 (1829) .

Figure 288.
A. Pseudospiridentopsis horrida (Card.) Fleisch. a. Plant, x5. b. Cross-section of stem, x42.

c. Cross-section of stem, x255. d. Stem leaves, x9. e. Cells at leaf apex , x255. f Median
laminal cells , x370. [a, Mayebara s.n.; b-f, Noguchi 7281 from Taiwan)
B. Eumyurium sinicun (Mitt.) Nog. g. Plant, x1. h. Cross-section of primary stem , x43. i.
Cross-section of primary stem, x255. j. Primary stem leaf, x13. k. Secondary stem leaves, x13.
I. Cells at apex of secondary stem leaf, x255. m. Inner perichaetial leaf, x13. n. Capsule , x9. o.
Peristome teeth , x160. p. Calyptra, x9. [Noguchi 763]
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T. bico/or var. hispidus (C. Muell.) Card., Beih. Bot. Centralbl. 19: 116 (1905). f/oribundarioides Nog., J. Hattori Bot. Lab. 2: 53 (1947).

T. bico/or var.

Plants large, yellowish-green above, brownish below, often tinged with black
with age. Secondary stems erect or ascending, to 50 mm long or more,
subpinnately branched; branches simple or with few branchlets, to 20 mm long,
obtuse at apex. Secondary stem leaves slightly appressed, often ± secund, ±
fragile, ovate- or oblong-lanceolate, gradually tapering to an elongate acumen,
1.5-2.2 x 0.4-0.6 mm, concave; margins somewhat recurved above, evenly
crenulate; costa stout, yellowish, extending to 2/3 the leaf length or longer. Median
laminal cells linear, 30-35 µm long, ± obscure, the walls thick, densely papillose,
the papillae arranged in rows; basal and alar cells subrectangular, pellucid, with
fewer papillae. Inner perichaetial leaves oblong with a piliferous, flexuose point, to
2.5 mm long, the costa thin but extending to 2/3 the leaf length; paraphyses
numerous. Setae stout, 7-10 mm long, ea. 0.18 mm thick with abundant large
papillae, brown. Capsules oblong-ovoid to subglobose, with an apophysis, to 2 x 1
mm, deep brown.
2a. var. bicolor (Fig. 287, B)
Leaves not crisped when dry, ovate- or oblong-lanceolate, tapering to an
elongate, not undulate acumen, slightly plicate.
Exsiccati: Musci Japonici 7: 350 (1953); 11: 546 (1956); 15: 746 (1959); 22: 1098 (1968).
Distribution: Japan (Honshu, Shikoku , Kyushu) , China, Taiwa n, Philippines, Borneo, Java,
Himalaya, southern India, Sri Lanka.

2b. var. scindifolius (Sak.) Wijk & Marg. (Fig. 287, C)
Taxon 14: 198 (1965).
T. scindifo/ius Sak., Bot. Mag. Tokyo 55: 208, f. 7 (1941).

Secondary stem leaves somewhat secund and ± crisped when dry, with a
linear-lanceolate acumen, strongly plicate, semicanaliculate and undulate above;
costa stout, extending to near the leaf apex.
Distribution: Endemic to Japan (Kyushu).

This species grows on rocks and tree trunks.

2. Pseudospiridentopsis (Broth.) Fleisch.
Pseudospiridentopsis horrida (Card.) Fleisch. (Fig. 288, A)
Musci FI. Buitenzorg 3: 730 (1908) .
Meteorium horridum Mitt. ex Card., Beih. Bot. Centralbl. 19(2): 118, f. 17 (1905). Pseudospiridentopsis horrida f. laxifolia Nog., J. Hattori Bot. Lab. 2: 56 (1947).

Plants large, pale green, becoming brownish or tinged with black with age,
somewhat glossy. Stems elongate, flexuose, sparingly branched, sparsely or
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densely leaved, shoot with leaves to 15 mm wide, in cross-section elliptic, ea. 0.4 x
0.3 mm, central strand small and indistinct, cortical layer composed of 3-4 rows of
small, strongly incrassate cells. Stem leaves divergent and widely spreading both
dry and moist, abruptly tapering to an elongate, linear acumen from an ovateoblong, auriculate base, to 8 x 2 mm, somewhat geniculate below, the apex
acuminate, concave below, semicanaliculate above; margins often involute and
serrulate below, strongly dentate above; costa slender, extending to 2/3 the leaf
length. Median lamina! cells hyaline, regularly linear rhomboidal , 35-45 x 4.0-5.5
µm, unipapillose, the walls incrassate, porose near the cell ends, the middle
lamellae distinct; marginal cells narrower, not papillose; upper cells somewhat
broader, smooth; basal cells 40-70 x 7-8 µm, smooth, the walls strongly thickened
and porose; alar cells broader and shorter but forming no definite area.
Exsiccati: Musci Japonici 21: 1039 (1966) .
Distribution: Japan (Kyushu) , China, Taiwan, Philippines, Assam , Himalaya.

No sporophytes have been obtained from Japan. The plants are large and
silky. The large and divergent leaves are very characteristic.
In the northern Taiwan this species is commonly found on the ground among
grasses. Horikawa (1936) reported this species from lsl. Yakushima, a small island
mainly composed of granite, in southern Kyushu, where it grows on the old trunks
of trees, mixed with Plagiochila pulcherrima Hor. In the main island of Japan, it is
found only in a small area of Kyushu, where it occurs on dry, eroded limestone.

PTEROBRYACEAE
KEY TO THE GENERA

1. Leaves auriculate at base, not plicate ....................... .. .. ..... .... ...... ..... ... .. ... ... .. ..... .. 2
1. Leaves cordate, not auriculate at base, plicate ...... ..... .. ...................... .. ................ 3
2. Costa single, long, extending to beyond mid-leaf, rarely bifurcate at apex ... ... .
.......... ............ .. .. ................ .... ...... ......... .... ................................ 2. Calyptothecium
2. Costa double or bifurcate, short ... ............ .. .. ...... ........ .... .. ... .... .. ... 3. Meteoriella
3. Costa single, long, extending to beyond mid-leaf ..... ..................... 4. Pterobryum
3. Costa double, bifurcate, short .. .............. .. ........ ................................... ........ .......... 4
4. Leaves coarsely dentate above. Capsules shortly exserted or emergent.
Endostome segments present. Calyptra short ....................... .... 5. Garavaglia
4. Leaves denticulate above. Capsules long-exserted. Endostome segments
lacking. Calyptra long, covering the entire length of capsule .... 1. Eumyurium

1. Eumyurium Nag.
Eumyurium sinicum (Mitt.) Nog. (Fig. 288, B)
J. Hattori Bot. Lab. 2: 65, f. 15 (1947).
Oedicladium sinicum Mitt., Trans. Linn. Soc. London Bot . ser. 2, 3: 11 (1891 ). - Myurium sinicum
(Mitt.) Broth. in Engler & Prantl, Nat. Pfl. ed. 2, 11: 124 (1925). - Myurium sinicum var. flage/liferum
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Sak., Bot. Mag. Tokyo 46: 740 (1932). - Myuriopsis sinica (Mitt.) Nog., J. Hattori Bot. Lab. 2: 65, f. 15
(1947) .- Myuriopsis sinica var. f/agellifera (Sak.) Nog., J. Hattori Bot. Lab. 2: 66 (1947) .

Primary stems stoloniform, creeping, to 100 mm long, sparsely leaved, in crosssection elliptic, ea. 0.3 x 0.2 mm, central strand indistinct, cortical layer consisting
of 3-4 rows of small, strongly incrassate cells, the leaves abruptly narrowed to a
piliferous point from an ovate base, to 1.2 mm long, ecostate. Secondary stems
erect or ascending, to 40 mm long, freely leaved, flexuose or curved, obtuse or
acute at apex, simple or with a few branches. Secondary stem leaves appressed,
when dry, wide-oblong, narrowed at base, abruptly constricted to a short acumen,
2.2-3.2 mm long, strongly concave and deeply 2-furrowed (in younger leaves
scarcely furrowed); margins erect or broadly incurved, entire or serrulate above;
costa slender, short, forked, rarely single. Median lamina! cells linear or sublinear,
40-70 x 4.0-5.5 µm, the walls thick and porose; apical cells elongate rhomboidal,
35-50 x 4.0-5.5 µm, the walls incrassate, porose, the middle lamellae distinct; midbasal cells linear, 40-55 x 5.5-7.0 µm, the walls thick and porose, the middle
lamellae distinct; alar cells shorter. Phyllodioicous. Perichaetia on secondary
stems; inner perichaetial leaves oblong, with piliferous acumen, to 3.5 mm long,
ensheathing the seta, ecostate, the margins dentate; paraphyses numerous. Setae
6-8 mm long, ea. 0.1 5 mm thick, strongly flexuose, reddish-brown, smooth.
Capsules erect, oblong, large, 1.5-2.0 x 0.9-1.0 mm. Operculum conic, with a long,
slightly oblique beak, ea. 1.5 mm long. Exostome teeth linear-lanceolate, ea. 0.35
mm long, not perforate, yellowish, densely papillose; endostome fragmentary,
adhering to the exostome teeth. Spores densely papillose, 15-30 µm. Calyptra
cucullate, large, ea. 4 mm long, somewhat twisted (especially in juvenile state), not
hairy. Dwarf male plants on the leaves of female plants, to 0.35 mm long.
Perigonial leaves oblong, acute, cymbiform, ecostate; paraphyses absent.
Exsiccati: Musci Japonici 1: 39 {1947); 13: 632 (1958), as Myuriopsis sinica; 15: 717 {1959), as M.
sinica.
Distribution: Japan (Honshu , Shikoku , Kyushu), Korea, China, Taiwan.

This species grows on tree trunks in forests.
This species, originally described as a species of Oedicladium, has several
characteristic features. The plant shows certain resemblance to the plants of the
Leucodontaceae, but the leaves lack the large alar areas which are characteristic of
the Leucodontaceae. It is not easy to decide to what family it belongs. The choice
lies between the genus Myurium (often classified in the Myuriaceae) and the
At present it seems better to place this species in the
Pterobryaceae.
Pterobryaceae.

2. Calyptothecium Mitt.
Primary stems creeping, filiform, with small leaves; secondary stems distantly
spaced, usually long, often subpinnately branched near base, central strand
lacking. Secondary stem leaves ovate to ovate-oblong, acuminate, auriculate at
base; margins erect or incurved, entire or crenulate; costa single, slender,
extending to or beyond mid-leaf.
Median lamina! cells sublinear or linear-
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Figure 289.
Calyptothecium philippinense Broth . a. Plant, x7. b. Secondary stem leaves, x 15. c. Cells
at apex of secondary stem leaf, x180. d. Median laminal cells of secondary stem leaf, x385.
[lsotype of C. japonicum Ther.]
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rhomboidal, the walls incrassate and porose; alar cells scarcely differentiated.
Perichaetia on branches. Capsules immersed, oblong or ovoid; stomata none.
Annulus none. Operculum with a short beak. Peristome with fragmentary
proexostome; exostome teeth linear-lanceolate, often perforate along the median
line, smooth; basal membrane of endostome not developed, the segments linear,
longer than the exostome, not keeled . Calyptra cucullate, small , covering the beak
of operculum only, often hairy.
KEY TO THE SPECIES

1. Plants soft. Leaves ovate-oblong, with a short, recurved apex, somewhat
rugose when dry ..... .... .. .. ....... ..... ... .. ... ... ...... ... ... .... ... ..... ........... 1. C. philippinense
1. Plants rigid . Leaves broadly ovate, acute, not rugose when dry ..... 2. C. hookeri
1. Calyptothecium philippinense Broth. (Fig. 289)
In Warb., Monsunia 1: 48 (1899) .
Neckera urvi!leana C. Muell. , Syn . 2: 52 (1 850) . - Calyptothecium urvi/leanum (C. Muell.) Broth .
in Engler & Prantl , Nat. Pfl. 1: 839 (1906) . - C. japonicum Th er., Monde Pl. ser. 2, 9: 22, pl. 19, f . 1-1 1
(1907).

Plants pale green, soft, slightly glossy. Secondary stems to 300 mm long,
densely leaved , pinnately or sparingly branched ; branches widely spreading, ea. 30
mm long or more, often attenuate. Secondary stem leaves slightly imbricate, ovateoblong, cuspidate, the apex often slightly recurved , distinctly auriculate and
clasping the stem at base, 3.0- 3.5 mm long, deeply concave, somewhat rugose
when dry, yellowish-brown at insertion; margins erect or slightly incurved and
crenulate above, somewhat undulate and almost entire below; costa slender,
usually single, extending to beyond mid-leaf, rarely shorter and forked . Upper
leaves of the secondary stems often smaller than lower leaves. Branch leaves
similar to the secondary stem leaves but smaller; costa usually single and shorter,
sometimes forked , occasionally absent. Median laminal cells sublinear or elongaterhomboidal , 45-55 x 5-6 µm, the walls rather thick and distinctly porose; upper
cells broader and shorter; basal cells rectangular or elongate-hexagonal , 45-55 x
14-16 µm.
Exsiccati: Musci Japonici 10: 459 (1956), as C. japonicum; 22: 1059 (1968), as C. urvi/leanum.
Distribution: Japan (Ryukyu), Taiwan, Philippines, Java, New Guinea, Polynesia.

The sporophytes are unknown in Japan.
2. Calyptothecium hookeri (Mitt.) Broth. (Fig. 290)
In Engler & Prantl, Nat. Pfl. 1(3): 839 (1909) .
Meteorium hookeri Mitt ., J. Linn . Soc. Bot . suppl. 1: 86 (1859). - Meteorie!la cuspidata Okam ., J.
Coll. Sci. Imp. Univ. Tokyo 38(4): 34, f. 14 (1916) . - Calyptothecium robustum Broth ., Rev. Bryol. n.
ser. 2: 9 (1929). - C. cuspidatum (Okam .) Nog., J. Sc. Hiroshima Univ. ser. b, div. 2, 3: 217, pl. 19, f.
12-17 (1939). - C. cuspidatum f. robustum (Broth.) Nog ., J. Sc. Hiroshima Univ. ser. b , div. 2, 3: 217,
pl. 19, f. 18, 19 (1939) . - C. cuspidatum var. /a xifolium Nog., J. Sci. Hiroshima Univ. ser. b, div. 2, 3:
218, pl. 19, f. 20-25 (1939) .
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Figure 290.
Calyptothecium hookeri (Mitt.) Broth. a. Plant, x7. b. Secondary stem leaves, x10. c. Cells
at apex of secondary stem leaf, x180. d. Median lamina! cells of secondary stem leaf, x385. e.
Sporophyte, x5. f Peristome teeth, x135. [a-d, isotype of Meteoriella cuspidata Okam.; e,f,
Hooker & Thomson 811/2 from India]
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Plants rigid, yellowish-green, becoming brownish-green with age, glossy.
Secondary stems elongate, to 300 mm long or more, pendent, flexuose, rather
sparsely leaved, sparingly subpinnately branched; branches widely spreading,
simple, to 20 mm long, rather sparsely leaved , obtuse at apex. Secondary stem
leaves slightly spreading when dry, broadly ovate to ovate-oblong, acuminate,
clasping the stem at base, concave, to 3.5 x 2.2 mm; margins entire, incurved
below, plane or ± recurved above; costa simple, extending to beyond mid-leaf,
rarely short and forked . Median lamina! cells linear-rhomboidal, 50-55 x 6.5-8.5
µm, the walls thin. Perichaetia on the secondary stems or branches; inner
perichaetial leaves oblong, with a subulate acumen, to 4.5 mm long, the margins
entire, the costa slender; paraphyses abundant. Setae ea. 1 mm long. Capsules
immersed, ovoid, ea. 1.5 x 1.0 mm, brown. Exostome teeth to 0.25 mm long,
perforate along the median line, smooth on the surface, pellucid ; endostome
segments perforate, to 0.3 mm long. Spores 15- 20 µm.
Exsiccati : Musci Japonici 3: 125 (1949), as C. cuspidatum f. robustum .
Distribution: Japan (Honshu, Shikoku , Kyu shu), Taiwan , Himalaya.

In Japan this species occurs on calcareous rocks.
The description and the illustration of the sporophytes were taken from a
collection from Himalaya.

2. Meteoriella Okam.
Meteoriella soluta (Mitt.) Okam. (Fig. 291 , A)
J. Coll. Sc. Imp. Univ. Tokyo 36(7) : 18 (1915) .
Meteorium solutum Mitt., J. Linn . Soc. Bot. suppl. 1: 88 (1859). Nog ., J. Hattori Bot. Lab . 2: 72 (1947) .

Meteoriel/a soluta f. flagellata

Plants rigid , reddish- or blackish-brown, the apex brownish-green, somewhat
glossy. Primary stems creeping, the apex often pendent, flexuose, densely leaved ,
with small leaves, in cross-section elliptic, ea. 0.4 x 0.3 mm, central strand none,
cortical layer composed of 5-6 rows of small incrassate cells; secondary stems
widely spreading or reflexed, simple, usually obtuse, rarely attenuate at apex, 10- 30
mm long. Primary stem leaves squarrose or slightly imbricate, or widely spreading
both dry and moist, abruptly tapering to an elongate, linear-lanceolate and
somewhat recurved subula from a clasping, auriculate, ovate or rounded base, to
4.5 x 1.7 mm, the acumen as long as or rarely longer than the basal part, yellowishbrown at the insertion; margins serrate, the teeth often recurved, undulate and
broadly involute below; costa thin, short, forked or single, or none. Secondary
stem leaves similar to primary stem leaves. Median lamina! cells linear, 45-65 x
4.5- 5.5 µm, the walls incrassate, distinctly porose; mid-basal cells oblong , the walls
incrassate, distinctly porose, the middle lamellae distinct; alar cells scarcely
differentiated. Dioicous. Perichaetia on secondary stems; inner perichaetial leaves
lanceolate, tapering to a subulate point. Setae 7- 9 mm long, 0.18--0.24 mm thick,
smooth, brownish-red . Capsules erect, almost globose, microstomous, 1.2- 1. 7 x
1.0- 1.5 mm, brownish-red, slightly glossy; exothecial cells collenchymatous;
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Figure 291.

A. Meteoriella soluta (Mitt.) Okam . a. Plant, x1. b. Secondary stem with sporophyte , x15. c.
Cross-section of primary stem, x35. d. Cross-section of primary stem, x212. e. Secondary stem
leaves , x11. f Median laminal cells of secondary stem leaf, x31 0. g. Inner perichaetial leaf, x 15.
h. Capsule, x15. i. Peristome teeth , x125. [Mayebara s.n.]
B. Pterobryum arbuscula Mitt. j. Plant, x 1. k. Primary stem leaves, x11. l. Secondary stem
leaves , x14. m. Median laminal cells of secondary stem leaf, x212. n. Branch leaves, x14. o.
Sporophyte , x6. p. Inner perichaetial leaf, x14. q. Capsule, x11. r. Peristome teeth, x180. s.
Inner perigon ial leaf, x25. 1. Gemmae, x250. [Noguchi 1344]
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stomata few. Peristome double; exostome teeth linear lanceolate, obtuse, ea. 0.35
mm long, yellowish, indistinctly papillose above, smooth below; basal membrane of
endostome extending to 1/3 the length of exostome teeth, smooth, the segments
and the cilia lacking. Spores 17-26 µm, finely papillose.
Exsiccati: Musci Japonici 2: 78 {1948) ; 16: 787 {1960); 17: 829 {1962).
Distribution: Japan (Honshu, Shikoku, Kyushu) , Taiwan , Malaya, Himalaya.

The sporophytes are very rare; they have the characters of the Pterobryaceae
and show a close resemblance to those of the genus Pterobryopsis.
In Japan the plants hang from the trunks of trees at humid sites in montane
regions. On Yakushima lsl. this species hangs from the branches of Cryptomeria
japonica D. Don both on the peaks and in the valleys.

4. Pterobryum Hornsch.
Pterobryum arbuscula Mitt. (Fig . 291, B)

Trans. Linn. Soc. London Bot. ser. 2, 3: 171 (1891 ).
Plants large, yellowish-brown to brownish-green, slightly glossy. Primary stems
creeping, remotely leaved, the leaves wide-ovate, abruptly subulate, to 1.0-0.5 mm,
ecostate; secondary stems prostrate or pendent, to 70 mm long, forming an
oblong, ± flat frond above a short stipe, densely leaved, in cross-section elliptic,
central strand lacking, cortical layer composed of 7-8 rows of small, strongly
incrassate cells; branches almost equal in length, ea. 20 mm long, complanately
spreading, usually simple, densely leaved, obtuse at apex. Gemmae axillary (few),
fusiform, brown, 80-120 µm long. Secondary stem leaves appressed, plicate when
dry, gradually tapering to an elongate, linear lanceolate, often semicontorted point
from an oblong-ovate base, acute or acuminate, usually 2.5 x 0.8 mm, plicate;
margins plane, coarsely dentate above, entire below; costa single, slender,
extending to near the leaf apex. Branch leaves similar to the leaves of the
secondary stems. Median laminal cells elongate hexagonal or sublinear, ea. 27 x 6
µm, thin-walled; upper cells 20-25 x 6-7 µm, the walls somewhat incrassate; basal
cells rectangular, ea. 27 x 7 µm, yellowish-brown, the walls incrassate and porose;
alar cells not differentiated. Perichaetia on the secondary stems or branches; inner
perichaetial leaves large, to 4.0 x 0.9 mm, oblong, abruptly tapering to an elongate,
subulate point, concave, often plicate, the margins serrulate, the costa thin but
long; paraphyses numerous. Capsules immersed, ovoid to subglobose, 1.0-1. 2 x
0.8-0.9 mm, brown. Operculum convex, mucronate, ea. 0.4 mm long. Exostome
teeth remote, linear-lanceolate, irregular in outline, 0.20-0.25 mm long, 40-60 µm
wide at base, pellucid, smooth; basal membrane of endostome low, the segments
filiform, elongate, often fragmentary. Spores 20-30 µm, finely papillose. Perigonia
on secondary stems or branches; inner perigonial leaves broadly ovate-oblong, ea.
0.75 mm long, cymbiform, ecostate; paraphyses few.
Exsiccati: Musci Japonici 1: 11 {1947); 3: 122 {1949); 18: 890 {1962); 21: 1040 {1966).
Distribution: Japan (Hokkaido, Hon shu, Shikoku , Kyushu), Korea.
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Figure 292.

Garavaglia e/egans (Dozy & Molk .) Hampe ex Bosch & Lac. a. Plants, x 1. b. Pl ant, x5. c.
Cross-section of secondary stem, x180. d. Lower leaf of secondary stem , x10. e. Upper leaves
of second ary stem , x10. f Cell s at apex of secondary stem leaf, x130. g, h. Median lam ina! cell s
of second ary stem leaf, x212. i. Cells at base of secondary stem leaf, x 180. j . Sporophyte , x7.
k. Perichaetial leaf , x 11 . I. Peristome teeth, x150. m. Dwarf male plant, x25. 11. Gemm a, x130.
[a,b,d- i, isosyntype of G. fa uriei Broth . & Par.; c,j-11, Noguchi s.n.]
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This species is common in the southwestern regions of Japan, where it grows
on the basal parts of tree trunks, and rarely on rocks in moist forests.
The genus Pterobryum is represented by several species, most of which are
distributed in central America, with one or two other species occurring
discontinuously in East Asia. In Japan, only one species, P. arbuscula is ranged
from Hokkaido to lsl. Yakushima.

5. Garavaglia Endl.
Garavaglia elegans (Dozy & Molk.) Hampe ex Bosch & Lac. (Fig. 292)
Bryol. Jav. 2: 281 (1863).
Endotrichum elegans Dozy & Molk., Ann. Sc. Nat. Bot. ser. 3, 2: 203 (1844) . - Garavaglia fauriei
Broth. & Par., Bull. Herb. Boiss. ser. 2, 2: 925 (1902) . - Endotrichella elegans (Dozy & Molk.) Fleisch.
ex Broth . in Engler & Prantl, Nat. Pfl. 1 (3): 782, f. 585 (1906). - Endotrichella fauriei (Broth. & Par.)
Broth. in Engler & Prantl, Nat. Pfl. 1 (3): 782 (1906). - G. formosica Okam . in Mat., Icon. Pl. Koishikav.
3: 59, pl. 175 (1916). -Endotrichella e/egans var. brevicuspis Nog., J. Jap. Bot. 13: 784, f. 1 (1937).

Plants robust, yellowish-green, glossy. Secondary stems densely tufted , erect
or ascending, arcuate or somewhat flexuose, usually simple, to 70 mm long,
densely leaved, to 8 mm wide with leaves, obtuse at apex, in cross-section elliptic,
central strand lacking, cortical layer composed of 3-4 rows of incrassate cells.
Secondary stem leaves erect-spreading dry or moist, broadly ovate, abruptly
contracted to a short or moderately long, semitwisted acumen, concave and deeply
plicate, to 5.5 x 2.5 mm, the upper leaves becoming narrower; margins plane,
strongly spinose-dentate above, entire and recurved below; costa short and double
or indistinct. Median lamina! cells linear or elongate rhomboidal, 80-85 x 8-10 µm ,
the walls incrassate, porose, the middle lamellae distinct; upper cells shorter, the
walls thicker; alar cells rectangular to hexagonal, the walls strongly thickened .
Phyllodioicous.
Perichaetia on the upper parts of secondary stems; inner
perichaetial leaves to 2.5 mm long, oblong, abruptly and shortly acuminate,
ecostate, the upper parts of margin often erosely dentate; paraphyses numerous.
Capsules slightly exserted, oblong-cylindric, 2.0-2.5 x 0.8-0.9 mm, brown; stomata
present. Annulus none. Operculum conic, with a short oblique beak, ea. 0.65 mm
long. Exostome teeth ea. 0.25 mm long, ca.0.05 mm wide at base, linearlanceolate, obtuse, longitudinally perforate or subdivided, yellowish, densely
papillose, the papillae sparse at base of teeth; basal membrane of endostome
none, the segments linear, as long as the exostome teeth. Spores 15-28 µm,
densely papillose. Calyptra cucullate, ea. 2 mm long, yellowish, brown and slightly
scabrous at apex. Dwarf male plants on leaves of female plants.
Exsiccati: Musci Japonici 1: 10 (1947), as Endotrichel/a fauriei; 21: 1018 (1966) , as Endotrichella.
elegans.
Distribution: Japan (Kyushu, Ryukyu) , tropical and subtropical E. Asia.

In Kyushu this occurs on tree trunks in moist valleys, at times in association
with Leucoloma molle (C. Muell.) Mitt., another tropical moss. The genus
Garavaglia has many species in tropical regions but is represented by only G.
elegans in Japan.
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KEY TO THE GENERA

1. Branches terete. Base of leaf auriculate. Exostome teeth somewhat attenuate,
irregular in outline ..................... .. .... ........... .............. .......................... 1. Meteorium
1. Branches mostly flattened . Base of leaf slightly auriculate. Exostome teeth
linear-lanceolate, usually strongly attenuate, regular in outline .............. ......... .. .. 2
2. Lamina! cells with incrassate walls, subporose, the middle lamellae visible.
Setae longer than 20 mm ... .. .. .. ... .. .. .. ........ ...... .. .. .. ...... .. .. .. .. ..... 4. Aerobryopsis
2. Lamina! cells with thin walls, the middle lamellae scarcely visible. Setae
usually short, as long as or slightly exceeding the capsule, or rarely longer ....
....... ............................... .. ... ........ .... .... ................... ........ ........... ....... .......... ... ... .... . 3

3. Lamina! cells obscure, usually with several papillae over each lumen or the
lateral walls, rarely with a single papilla over each lumen .............. ............... .. ..... 4
3. Lamina! cells clear, usually with a single papilla over each lumen; papillae rarely
lacking ......... .... ........ ...... .......................................................... ... .................... ...... .. 5
4. Plants pale- or yellowish -green, not lustrous. Lamina! cells with several
papillae on the lateral walls, or with one or more papillae over each lumen .....
..... ....... .. .. ......... .... ............ ........ ..... ... .. ..... ..................................... 3. Floribundaria
4. Plants reddish-brown to brownish-green, ± lustrous. Lamina! cells with one
or more papillae over each lumen ....... .. ...................... ......... 8. Chrysocladium
5. Setae mostly as long as the capsules. Exostome teeth densely papillose
throughout .. ..... .................. .. ...... ......... .... ..................................... ......... .. 5. Barbella
5. Setae usually longer than the capsules. Exostome teeth densely papillose
above, densely striate below .... ........ ...... .... .... ... .................................................... 6
6. Laminal cells smooth. Capsules inclined. Endostome with short or long cilia,
the segments wide .. .. .. .. .. .... .. .. .. .. .. .. .. .. .. .... .. .. .. .. .. .. .. ...... .. .. .. .. .. .. .... 8. Aerobryum
6. Laminal cells with papillae over each lumen. Capsules erect. Endostome
without cilia, the segments narrow ...... .. ...... ...... .. .... .... .. .. .. .. .............. ...... ........ . 7
7. Leaves squarrose or strongly recurved ......................................... 6. Meteoriopsis
7. Leaves widely spreading but neither squarrose nor recurved ........ .............. ........ ..
.. ... .... .... ....... ........ .... ... ... .......... ... .. .... .... ....... ... .... ........ ....... .... ..... . 7. Pseudobarbella

1. Meteorium (Brid.) Dozy & Molk.
Stems creeping, flexuose, sometimes stoloniform at apex, densely leaved,
terete, freely or sparingly branched, with a small central strand; branches often
long, flexuose, often pendent, densely leaved, turgid, obtuse at apex. Stem leaves
imbricate, ovate-oblong to ovate, clasping, not decurrent, the extreme base narrow,
sometimes plicate, the basal corners rounded or often auriculate, the apex
rounded-obtuse with a long or short flexuose acumen; margins incurved, usually
entire throughout, the apical region retuse due to the strongly incurved margin;
costa single, extending to 1/2-2/3 the leaf length. Branch leaves similar to those of
stems, but ± narrower and usually more concave. Lamina! cells hyaline, mostly
with a large, central papilla over lumen, thick-walled; median cells incrassate at
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corners; apical cells longer, without papillae; lower cells linear-rectangular, the walls
thicker, porose; alar cell group not defined. Dioicous. Perichaetia on branches;
inner perichaetial leaves oblong-lanceolate, shortly acuminate; paraphyses
numerous. Setae much longer than the capsules, densely papillose. Capsules
erect, ovoid to ovoid-oblong, macrostomous; stomata present. Annulus none.
Operculum conic with a long, oblique beak. Exostome teeth linear-lanceolate,
irregular in outline, densely papillose throughout, obscure, white when dry, lamellae
rather high. Spores 15-20 µ m, verrucose. Calyptra cucullate, with long hairs.
Perigonia on stems or branches, with many leaves; inner perigonial leaves ovate,
cymbiform, the costa weak; without paraphyses.
The plants of the genus Meteorium are very similar to the genus Papillaria
which is not represented in Japan.
KEY TO THE SPECIES

1. Leaves rounded or truncate at apex, concave, often ± cucullate above, not
plicate ....... ....... .............................. ......... ...... ..... .................. ..... ................... .. ......... 2
1. Leaves gradually tapering at apex, scarcely concave, not cucullate, often plicate
......... ............... ........ ..... .................... .. ..... ......... .... .. .. ......... ....... .......... .................. .... 3

2. Plants julaceous, glossy. Leaf acumen straight, shorter than 1/5 the leaf
length ........................... ............. .. 1. M. buchananii subsp. helminthocladulum
2. Plants scarcely julaceous, not glossy. Leaf acumen flexuose, longer than 1/ 5
the leaf length ........... ... .. .. ................... ... ....... ... .. .... .. ......... 2. M. subpolytrichum
3. Plants small. Leaves slightly plicate, shortly acuminate; median lamina! cells
elliptic to rhomboidal; alar cells elliptic .. ................................. 4. M. papillarioides
3. Plants large. Leaves plicate, with a subulate acumen; median lamina! cells
elongate to linear rhomboidal; alar cells elongate oblong ............... ...... .. ............. .
.......... ...... .... .. .. .. .. ...... ... .. .. .. .. .. ... ... .. .. ... .. 3. M. miquelianum subsp. atrovariegatum
1. Meteorium buchananii subsp. helminthocladulum (Card .) Nog.

J. Hattori Bot. Lab. 41: 254, f. 9h-j (1976) .
Papillaria helminthoc/adu/a Card ., Beih. Bot. Centralbl. 17: 24, f. 16 (1904).

Plants soft, pale green, becoming yellowish, brownish or blackish with age,
glossy. Stems strongly flexuose, often ± circinate when dry, with leaves to 1.5 mm
wide, obtuse or attenuate at apex. Leaves imbricate, julaceous, ovate to elliptic,
broadly rounded-obtuse, with a short, wide, recurved apiculate tip (those of the
stoloniform shoots smaller, long-acuminate at apex), to 2.2 x 1.2 mm, strongly
cucullate above, not plicate; serrulate on the upper margin; costa reaching mid-leaf.
Median lamina! cells elongate rhomboidal , narrowly rhomboid hexagonal, or
rhomboidal, 15-35 x 4.0-4.5 µm, distinctly unipapillose, the walls rather thick,
subporose; cells towards the leaf apex shorter, toward margins slightly shorter;
cells at the basal angles rhomboidal, 6-18 µm long, often unipapillose, the walls
often with visible middle lamellae. Inner perichaetial leaves oblong lanceolate,
gradually acuminate, to 1.5 mm long. Setae to 2.8 mm long. Capsules erect,
ovoid-oblong, yellowish-brown, 1.5-1 .8 x 0.9-1.1 mm. Operculum to 0.85 mm long.
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Figure 293.

A. Meteorium buchananii subsp. helminthoc/adulum (Card .) Nog . var. helminthocladulum.
a. Cross-section of stem, x36. b. Cross-section of stem , x222. c. Stem leaves , x15. d. Cells at
apex of stem leaf, x255.
helminthoc/adu/a Card .]

e. Median laminal cells of stem leaf, x310.

[lsotype of Papilfaria

B. M. buchananii subsp. helminthocladulum var. cuspidatum (Okam .) Nog . f Stem leaves,
x15. g. Median lamina! cells of stem leaf, x310. h. Sporophyte, x7. i. Peristome teeth, x133. j .
Calyptra, x11. [f,g, isotype of M. cuspidatum Okam.; h-j, Noguchi 1608]
C. M. mique/ianum subsp. atrovariegatum (Card . & Ther.) Nog . k. Plant, x 1. /. Stem leaves,
x20. m . Branch leaves , x20. 11 . Median laminal cells of branch leaves, x385. [k, Kawakami
16291 ; I, Kawakami 16291 , Noguchi 33401; m,11, Noguchi 42503, 33401]
D. M. papilfarioides Nog . o. Stem leaves, x20. p. Median laminal cell s of stem leaf , x385.
[Holotype of M. papilfarioides Nog .]
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Exostome teeth ea. 0.37 mm long, attenuate at apex, yellowish. Spores 15-20 µm .
Calyptra ea. 1.7 mm long, ± curved .
KEY TO THE VARIETIES OF M. buchnanii SUBSP. helminthocladulum

1. Plants large; branches mostly obtuse at apex. Median laminal cells elongate
rhomboidal, 25--35 µm long ; cells at the basal angles rhomboidal, 9-18 µm long
......... ......... ..... .. .. ... .............. ....... ............... ... ............. .. .. 1a. var. helminthocladulum
1. Plants small; branches distinctly attenuate or obtuse at apex. Median laminal
cells rhomboidal, 15-20 µm long; cells at the basal angles shortly rhomboidal ,
6--1 o µm long ....... ....... ... ... .. ... .... ... ....... .. ... .. ....... ............. ... ..... 1b. var. cuspidatum
1a. var. helminthocladulum (Fig. 293, A}

Plants yellowish-green, becoming brownish with age. Branches mostly obtuse,
occasionally ± clavate at apex. Median laminal cells elongate-rhomboidal, 25--35
µm long, toward the leaf apex shorter, toward the leaf margins slightly shorter; cells
at the basal angles rhomboidal , 9-18 µm long.
Exsiccati: Musci Japonici 6: 281 (1953), as M. helminthoc/adu/um; 26: 1280 (1976), as M.
helminthocladu/um ; 29: 1429 (1977).
Distribution : Japan (Honshu , Shikoku , Kyushu , Ryukyu), Korea, China, Taiwan.

1 b. var. cuspidatum (Okam.) Nag. (Fig. 293, B)

J. Hattori Bot. Lab. 41: 255 (1976).
M. cuspidatum Okam ., Bot. Mag . Tokyo 25: 143, f. 8 (1911) .

Plants pale green, scarcely becoming brownish with age. Branches slender,
usually long-attenuate, occasionally obtuse in the older parts, often strongly
flexuose when dry. Leaf acumen usually shorter than in var. helminthocladu/um.
Median laminal cells rhomboidal, 15-20 µm long, toward the leaf apex and the
margins becoming much shorter; alar cells shortly rhomboidal , 6--10 µm long.
Exsiccati: Musci Japonici 1: 46 (1947) , as M. helminthoc/adu/um; 5: 227 (1951) , as M.
helminthocladu/um var. cuspidatum; 25: 1230 (1973), as M. helminthocladu/um var. cuspidatum.
Distribution: Endemic to Japan (Honshu , Sh ikoku, Kyushu) .

M. buchananii subsp. helminthocladulum var. helminthocladulum is found in
calcareous districts and in sterile, while var. cuspidatum grows on tree branches
and occasionally bears sporophytes. The plants of var. cuspidatum are softer and
more slender than those of var. helminthocladulum.
2. Meteorium subpolytrichum (Besch.) Broth. (Fig. 294}

In Engler & Prantl, Nat. Pfl . 1 (3) : 818 (1906}.
Papillaria subpolytricha Besch ., Ann . Sc . Nat. Bot. ser. 7, 15: 73 (1892) . - P. helminthoc/ada C.
Muell. , Nuov. Giorn. Bot. ltal. n. ser. 3: 113 (1896). - P. helminthoclada var. progrediens C. Muell. ,
Nuov. Giorn . Bot. ltal. n. ser. 3: 114 (1896) . - Meteorium helminthocladum (C. Muell.) Fleisch ., Musci
FI. Bu itenzorg 3: 778 (1908) .
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Figure 294.
Meteorium subpolytrichum (Besch.) Broth. a. Plant, x1 . b. Branch with sporophyte , x8. c.
Stem leaves, x11. d. Branch leaf, x11 . c. Median laminal cells of stem leaf, x310. f Inner
perichaetial leaf, x20. g. Peristome teeth , x135. [a,c-e, Noguchi 7796; b,f,g, Mayebara 1187]
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Plants large, rigid, deep green, not glossy. Stems ea. 300 mm or more long,
freely branched, to 2 mm wide with leaves, tumid; branches straight or± arcuate,
short or long, tumid, obtuse at apex, to 2.5 mm wide with leaves. Stem leaves
appressed, imbricate and ± plicate when dry, to 3 x 1.6 mm, ovate, ovate-oblong,
or lingulate, with a long (1 /3-1 /5 leaf length), flexuose, acumen, ± auriculate and
undulate at the basal angles, slightly concave; margins crenulate or entire, broadly
incurved above; costa reaching 2/3 the leaf length. Branch leaves similar to the
stem leaves in outline, but narrower, more concave and slightly cymbiform, ±
retuse above due to incurved leaf margins. Median laminal cells elongaterhomboidal to sublinear, 25-40 x 3.0-4.5 µ,m, thick-walled , the papilla of cells large;
upper cells slightly shorter, with thicker walls; marginal cells scarcely shorter; cells
at the basal angles shorter and broader, rhomboidal to elongate-rhomboidal. Inner
perichaetial leaves ea. 2.5 mm long, the costa faint. Setae 5--8 mm long, ea. 0.25
mm thick. Capsules ovoid to ovoid-oblong, to 2.6 x 1.5 mm, brown. Operculum
ea. 1 mm long. Exostome teeth yellowish, ea. 0.5 mm long. Spores 15-20 µ,m.
Perigonia on branches, globose in outline, ea. 1.3 mm long; inner perigonial leaves
broadly ovate, cymbiform, ea. 1 mm long, ecostate; paraphyses numerous.
Exsiccati: Musci Japonici 5: 226 (1951), as M. helminthoc/adum; 18: 883 (1962), as M.
helminthoc/adum.
Distribution: Japan (Honshu, Shikoku, Kyushu, Ryukyu), Korea, Ch ina, Phi li ppines, Himalaya.

The large, deep-green, ± fluffy, non lustrous plants and the long leaf acumen,
to distinguish M. subpolytrichum, even in the field .
3. Meteorium miquelianum subsp. atrovariegatum (Card . & Ther.) Nag.
(Fig. 293, C)
J. Hattori Bot. Lab. 41 : 260, f. 11 (1976).
M. atrovariegatum Card. & Ther. , Bull. Ac. lnt. Geogr. Bot. 19: 20 (1909).

Plants large, rigid, deep-green, often here and there becoming black with age.
Stems to 200 mm long and to 1.5 mm wide with leaves; branches rigid, terete, not
julaceous, short, simple, often curved, acute to attenuate at apex, to 2.5 mm wide
with leaves. Stem leaves conspicuously appressed when dry, ovate to oblongovate, obtuse, to 3.0 x 1.2 mm, with a long, erect or ± flexuose acumen, auriculate
at base, deeply or slightly concave, deeply 3-plicate; margins crenulate or entire,
incurved above, slightly undulate at base; costa reaching 2/3 the leaf length.
Branch leaves appressed when dry, imbricate, similar to the stem leaves, but
slightly concave and plicate, narrower (ea. 2 x 1 mm), gradually tapering to a long
acumen from an oblong-ovate base. Median laminal cells rhomboidal to elongaterhomboidal, 20-30 x 4-6 µ.m , toward the leaf margins and apex (except for the
acumen) much smaller (10-20 µ,m long), elliptic; cells at the basal angles similar to
the median cells, but shorter, smooth. Perichaetia on branches; paraphyses long.
Setae ea. 7 mm long, scabrous except for the basal portion. Capsules oblong, ea.
1.5 x 1.0 mm. Exostome teeth to 0.5 mm long; endostome segments as long as the
exostome teeth.
Exsiccati: Musci Japonici 3: 124 (1949), as M. miquelianum.
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Distribution: Japan (Honshu, Shikoku, Kyushu), China, Taiwan.

This species grows on dry limestone and no sporophytes have been seen in
Japan.
The most distinct characters of this species are the gradually tapering leaf
acumen and the distinctly plicate leaf lamina.
4. Meteorium papillarioides Nog. (Fig. 293, D)
J. Jap. Bot. 13: 788, f. 2 (1937).
Plants small and slender, yellowish-green, becoming black with age. Stems ea.
50 mm long, distinctly terete, to 0.7 mm wide with leaves, attenuate at apex;
branches short, (5-10 mm long), distinctly terete, curved when dry, acute at apex.
Stem leaves imbricate when dry, concave, ovate, 1.5-2.0 x 0.7-1 .2 mm, gradually
acuminate to a narrow point, slightly auriculate, obliquely plicate at base; margins ±
undulate at base, ± recurved above, crenulate throughout; costa reaching to midleaf. Branch leaves similar to those of stem. Median laminal cells pellucid, elliptic
to rhomboidal, 12-18 x 5-6 µm, towards the leaf margins shorter, 8-13 µm long,
the papillae of cells large; apical cells longer, 20-35 µm long; cells at the basal
angles similar to the median cells both in shape and size, unipapillose. Inner
perigonial leaves broadly ovate, shortly acuminate, ea. 0.8 mm long.
Exsiccati: Musci Japonici 2: 79 (1948); 16: 788 (1960).
Distribution: Japan (Honshu , Kyush u), China.

This species grows on limestone and is known from a restricted area in Kyushu
and western Honshu. The sporophytes are unknown.

2. Chrysocladium Fleisch.
Plants deep green, redd ish or yellowish-brown, slightly lustrous. Primary stems
creeping; secondary stems sparingly branched with indistinct central strand.
Leaves appressed, or widely and complanately spreading when dry, gradually
tapering to an acuminate or piliferous point from an ovate-oblong and cordate
base; margins serrulate, the teeth sharper in the upper half; costa single, reaching
to mid-leaf. Laminal cells± obscure, elongate- to linear-rhomboidal, the walls thick,
with papillae single or in a row over lumen; lower cells smooth; alar cells scarcely
differentiated. Dioicous. Capsules on a long or short seta or immersed, ovoid .
Operculum long rostrate from a conical base. Exostome teeth linear-lanceolate,
finely acuminate at apex, densely and minutely papillose throughout; endostome
segments as long as the exostome teeth or fragmentary. Calyptra cucullate, hairy.
KEY TO THE SPECIES

1. Leaves appressed when dry. Setae long, scabrous. Capsules long exserted ... ..
... .. ..... .. ............ .... ........... ..... ... .. ..................................................... .... 1. C. retrorsum
1. Leaves widely and complanately spreading when dry and moist. Setae short,
smooth. Capsules slightly exserted ...... ... .... 2. C. flammeum subsp. tukusiense
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1. Chrysocladium retrorsum (Mitt.) Fleisch. (Fig. 295, A)
Musci FI. Buitenzorg 3: 829 (1908).
Meteorium retrorsum Mitt., J. Linn . Soc . Bot. suppl. 1: 90 (1859). - M. kiusiuense Broth . & Par.,
Bull. Herb. Boiss. ser. 2, 2: 926 (1902). - Chrysoc/adium retrorsum var. c/avirameum Card. , Bull. Soc.
Bot. Geneve ser. 2, 3: 275 (1911). - C. retrorsum var. kiusiuense (Broth. & Par.) Card., Bull. Soc. Bot.
Geneve ser. 2, 3: 273 (1911) . - C. retrorsum var. taiwanense Nog. , J. Hattori Bot. Lab . 3: 66, f. 24
(1948) .

Plants deep-green to reddish-brown. Primary stems creeping, the apical part
often pendent; secondary stems elongate, pendent, ea. 100 mm long or longer,
densely leaved, sparingly branched; branches mostly simple, 15-20 mm long,
flexuose or recurved, obtuse or attenuate, sometime ± clavate at apex. Secondary
stem leaves appressed when dry, erect-spreading when moist, reflexed at base,
abruptly subulate to a capillary acumen from a ovate, auriculate base, ea. 3.0 x 1.5
mm, plicate; margins undulate, serrulate below the acumen, the teeth often large
and runcinate; costa ending beyond the mid-leaf; leaves on the apical part of
secondary stem smaller. Branch leaves similar to the secondary stem leaves but
with a shorter acumen. Median lamina! cells elongate-rhomboidal, 30-35 x 4.0-4.5
µm, unipapillose, thick-walled, subporose; upper cells shorter; lower cells larger.
Inner perichaetial leaves ovate-oblong, tapering to a subulate acumen, ea. 2.5 mm
long; paraphyses numerous. Setae 3-4 mm long, scabrous. Capsules oblong,
1.8-2.2 x 1.0-1.2 mm. Operculum conic with a short, oblique beak, ea. 1.2 mm
long. Exostome teeth linear-lanceolate, minutely papillose throughout, ea. 0.4 mm
long; basal membrane of endostome low, the segments fragmentary. Spores
15-20 µm, minutely papillose. Calyptra cucullate, ea. 2.5 mm long, with abundant,
long hairs. Inner perigonial leaves broadly ovate, acuminate, ea. 1.2 mm long;
paraphyses a few.
Exsiccati: Musci Japonici 1: 38 (1947); 5: 208 (1951) , as C. retrorsum var. kiusiuense ; 13: 612
(1958), as C. retrorsum var. kiusiuense ; 21 : 1008 (1966); 22: 1060 (1968).
Distribution: Japan (Honshu, Shikoku, Kyushu , Ryukyu) , China, Taiwan, Philippines, Vietnam ,
India, Sri Lanka.

The sporophytes are very rare.
2. Chrysocladium flammeum subsp. tukusiense (Nog.) Nog. (Fig. 295, B)
J. Hattori Bot. Lab. 41 : 270, f. 14h-j (1976).
Pseudobarbella tukusiensis Nog., J. Hattori Bot. Lab . 3: 88, f. 37 (1948).

Plants reddish in older parts, yellowish-brown in younger parts. Secondary
stems elongate, to 4 mm wide with leaves; branches often attenuate and caudate or
flagellate at apex. Secondary stem leaves sparse, appressed , scarcely recurved
and slightly clasping at base, oblong-ovate, rather abruptly tapering to a capillary,
flexuose acumen, decurrent at the basal angles, pl icate, to 3.0 x 0.8 mm; margins
undulate, often broadly involute at one basal margin, the mid-margins serrate, the
lower margins serrulate; costa extending to mid-leaf. Branch leaves similar to the
secondary stem leaves. Median lamina! cells linear, pellucid, 40-60 x 4-5 µm,
mostly 3-papillose, the walls subporose; lower cells sublinear, 35-45 x 8-9 µm, the
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Figure 295.
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A. Chrysoc/adium retrorsum (Mitt.) Fleisch . a. Plant, x1. b. Cross-section of secondary stem
leaf, x43. c. Cross-section of secondary stem leaf, x255. d. Secondary stem leaves , x20. e.
Branch leaves, x20. f Median laminal cells of branch leaf, x370. g. Inner perichaetial leaf, x 13.
h. Capsule, x9. i. Inner perigonial leaf, x20. [a--<,f-i, Noguchi 10281 ; d, isosyntype of C.
retrorsum var. c/avirameum Card. ; e, isotype of Meteorium kiusiuense Broth .)
B. C. f/ammeum var. tukusiense (Nog .) Nog . j. Stem leaf, x20. k. Branch leaf, x20.
Median laminal cells of branch leaf, x300. [Holotype of Pseudobarbella tukusiensis Nog .]

/.

670

M ETEORIACEAE

walls porose; alar cells scarcely differentiated but shorter and ± wider. Inner
perichaetial leaves linear-lanceolate, with a subulate apex, to 2 mm long. Setae ea.
1.5 mm long, smooth. Capsules shortly exserted above the perichaetial leaves,
ovoid , ea. 1.5 x 1.0 mm. Operculum conic, with a long, oblique beak. Exostome
teeth narrow, linear-lanceolate, filiform at apex, ea. 0.65 mm long, yellowish,
minutely papillose throughout; basal membrane of endostome low, the segments
similar to the exostome both in shape and size, perforate along the keel, minutely
papillose, the cilia short.
Distribution : Endemic to Japan (Kyushu) .

3. Floribundaria Fleisch.
Stems elongate, complanately leaved , sparingly or pinnately branched, with
small central strand; branches short, simple, usually complanately leaved, obtuse at
apex. Stem leaves gradually tapering to an elongate, flexuose apex from a ovate
base; margins serrulate or crenulate below the acumen ; costa reaching mid-leaf.
Branch leaves similar to the stem leaves but smaller. Laminal cells hyaline or
obscure, sublinear to rhomboidal, multipapillose; lower cells lax, smooth; alar cells
slightly differentiated. Dioicous. Capsules oblong, on a short, smooth, often
curved seta; stomata present. Annulus present. Exostome teeth linear-lanceolate,
densely striolate in the lower half, densely papillose in the upper half; basal
membrane of endostome usually high, the segments as long as the exostome
teeth, perforate along the keel , papillose, the cilia none. Spores minutel y papillose.
Calyptra cucullate or mitriform, lobate at base, with or without hairs. Inner
perigonial leaves broadly ovate.
KEY TO TH E SPECIES

1. Laminal cel ls pellucid , papillae over lumen. Calyptra cucullate, long-hairy ... ...... .
...... ... ... .. .. ............... .... .......... .. .. . .. . .. .................... ..... ... .. .... ..... ....... .. . .. 1. F. floribunda
1. Laminal cells obscure, papillae on the lateral walls. Calyptra mitriform, not hairy
.... .. ... ............ .... ... ........... .. .. .. .... ......... .... ......... .. ........... 2. F. aurea subsp. nipponica
1. Floribundaria floribunda (Dozy & Molk.) Fleisch. (Fig. 296, A)

Hedwigia 44: 302, f. a- i (1905) .
Leskea f/oribunda Dozy & Molk. , Ann . Sc. Nat. Bot. ser. 3, 2: 310 (1844). floribunda Fleisch ., Musci FI. Buitenzorg 3: 822 (1908) .

Floribundaria pseudo-

Plants pale green, not glossy. Stems to 100 mm long or longer, creeping or
pendent, the apex filiform; branches short, simple, obtuse at apex, complanately
leaved , to 2.5 mm wide with leaves. Stem leaves appressed when dry, gradually
Branch leaves
tapering to a linear apex from an ovate base; costa faint.
complanately spreading when dry, similar to the stem leaves in shape, to 1.5 x 0.5
mm; margins serrulate throughout, papillose; costa reaching mid-leaf. Laminal cell
pellucid , sublinear, 35- 50 x 3-4 µm, usually with 3-4, rarely 5-6 small papilla in a
row over each lumen, the walls thin and ± sinuose; basal cells hyaline, the walls
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A. Floribundaria floribunda (Dozy & Molk.) Fleisch. a. Plant, x17. b. Stem leaves, x20. c.
Median lamina! ce lls of stem leaf, x370. [Noguchi 3563]
B. F. aurea subsp. nipponica (Nog.) Nog. d. Plant, x1. e. Cross-section of stem, x255. f
Branch leaf, x20. g. Median lamina! cells of branch leaf, x300. h. Sporophyte, x13. i. Inner
perichaetial leaf, x28. }. Peristome teeth, x160. k. Calyptra, x13. /. Inner perigonial leaf, x17.
[d-k, holotype of F. nipponica Nog .; I, Noguchi 13680]
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thicker; alar cells scarcely differentiated. Dioicous. Perichaetia on branches; inner
perichaetial leaves oblong-ovate, with a long, subulate, toothed acumen, ecostate,
to 0.8 mm long; paraphyses numerous. Setae 2.0-2.5 mm long, often curved .
Capsules ovoid -oblong to subcylindric, ± rugose at the apophysis, blackish-brown.
Operculum ea. 1 mm long, conic, with a long beak. Exostome teeth ea. 0.5 mm
long, yellow in the lower half; endostome segments wide, keeled. Spores 15-20
µm. Calyptra cucullate, ea. 1.5 mm long, with several, long hairs. Perigonia on
branches; inner perigonial leaves cymbiform, ea. 0.7 mm long, entire, ecostate;
paraphyses numerous.
Exsiccati: Musci Japonici 6: 289 (1953} , as Pseudobarbella levieri ; 11: 520 (1956); 18: 871 (1962} ;
24: 1166 (1971}; 32: 1570 (1981} .
Distribution: Japan (Honshu, Shikoku , Kyushu), tropical and subtropical Asia, Oceania, Africa,
Madagascar.

This species is common in tropical or subtropical regions. In Japan, it occurs
in limestone areas, and the sporophytes are unknown. The description of the
sporophytes is based on a collection from North Borneo.
The most useful character to distinguish this species is the arrangement of the
papillae of the laminal cells in a row over each lumen.
2. Floribundaria aurea subsp. nipponica (Nog.) Nog. (Fig . 296, B)
J. Hattori Bot. Lab. 41 : 283, f. 20i-m (1976).
F. nipponica Nog., J. Hattori Bot. Lab. 3: 96, f. 41 (1948}. Besch ., Ann . Sc. Nat. Bot. ser. 7, 17: 361 (1893}.

Meteorium aureum f . japonicum

Plants soft, usually yellowish-green, becoming reddish- or brownish-green with
age, not glossy. Stems to 300 mm long or longer, creeping or pendent, sparsely
and slightly complanately leaved, sometimes ± stoloniform and sparingly
branched; branches to 15 mm long, sparsely and complanately leaved, ea. 3 mm
wide with leaves, attenuate at apex. Stem leaves erect-spreading or appressed
when dry, broadly ovate, ea. 2.5 x 1.0 mm, cordate and widest at base, abruptly
acuminate to a rather short point; basal angles slightly auriculate; margins often
undulate in the lower half, serrulate to crenulate throughout, the teeth small ; costa
reaching to the mid-leaf, yellowish, pellucid, smooth. Branch leaves scarcely
altered on drying, narrowly ovate, tapering to a long subulate acumen, smaller than
the stem leaves, to 2 x 0.7 mm, scarcely undulate. Median laminal cells obscure,
rhomboidal, 30---35 x 4-5 µm, multipapillose on walls; lower cells lax, longrectangular, smooth, pellucid, 40-60 x 8-12 µm, the walls thick and porose; cells
along the leaf margins papillose and obscure. Perichaetial leaves oblong,
attenuate, to 2 mm long, ± rugose, the costa weak; paraphyses none. Setae
1.5-2.5 mm long, 0.20-0.25 mm thick, curved . Capsules oblong-ovoid, 1.3-1.5 x
1.0-1.2 mm, brown. Annulus present. Exostome teeth ea. 0.6 mm long, the upper
part yellowish, pellucid, papillose, the lower part yellowish-brown, transversely
striolate, reddish-brown across the base; basal membrane of endostome low, the
segments linear-lanceolate, filiform above. Operculum conic, with a slightly oblique
beak, 1.0-1 .2 mm long. Spores 16-20 µm. Calyptra mitriform, ea. 1.5 mm long,
yellowish, 4-5-lobate at base, each lobe spreading outwards. Perigonia on
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branches; inner perigonial leaves ea. 1 mm long, acuminate, cymbiform, ecostate,
entire; paraphyses numerous.
Exsiccati : Musci Japonici 2: 77 (1948), as F. nipponica ; 19: 919 (1964) , as F. nipponica; 22: 1071
(1968) , as F. nipponica; 32: 1569 (1981).
Distribution: Endemic to Japan (Honshu , Shikoku , Kyushu).

This species hangs from tree branches or rocks in valleys.

4. Aerobryopsis Fleisch .
Plants large. Primary stems elongate, sparingly or freely branched; secondary
stems elongate, with several branches, sparsely or densely leaved, complanate,
with an indistinct central strand; branches short, obtuse at apex. Secondary stem
leaves appressed or widely spreading; margins erect or ± undulate in the median
portion, serrulate or serrate throughout; costa slender, extending beyond 2/ 3 the
leaf length. Laminal cells rhomboidal to elongate-rhomboidal, with a large papilla
over each lumen, the walls thick; alar cells rectangular or subquadrate but not
forming a distinct group. Branch leaves similar to the secondary stem leaves.
Dioicous. Perichaetia on branches; inner perichaetial leaves sheathing, the costa
weak; paraphyses short. Setae elongate, much longer than the capsule, slightly
scabrous. Capsules oblong-cylindric with a distinct apophysis, often asymmetric,
smooth on the surface; stomata present. Annulus present. Operculum conic, with
a long, ± oblique beak. Exostome teeth linear lanceolate, papillose throughout;
basal membrane of endostome rather low, the segments mostly linear, slender, as
long as the exostome teeth, often perforate along the keel, the cilia none. Calyptra
cucullate, not hairy.
Perigonia on branches; inner perigonial leaves ovate,
cymbiform.
KEY TO THE SPECIES

1. Leaves wide-spreading, ovate-oblong, gradually tapering to a short apex .... ....... .
.. .... .. ........ .. .. ......... .. .. .. ... .. .. ... .... .. .. .. . .. ...... .... . ....... .. .. .. .. .... .. .. .. . ... . 1. A. subdivergens
1. Leaves slightly appressed, ovate, tapering to a long, flexuose or crisped apex ....
. ........ .......... ......... ............... .. ............ .......... ................. ... ......... ........ ........ 2. A. parisii
1. Aerobryopsis subdivergens (Broth.} Broth.

In Engler & Prantl, Nat. Pfl. 1(3): 820 (1906}.
Meteorium subdivergens Broth. , Hedwigia 38: 227 (1899).

Plants large, pale green, not glossy, the older parts often tinged with black.
Primary stems creeping, the upper part pendent, sparingly branched; secondary
stems pendent, flexuose, with few, short branches, ea. 5 mm wide with leaves.
Secondary stem leaves complanately and widely spreading, tapering to a linearlanceolate acumen from an ovate base, to 4 x 2 mm; margins serrulate, often
incurved on one side of base; costa reaching the base of acumen. Median laminal
cells elongate rhomboidal, 25-40 x 4-5 µm, unipapillose, the papilla large; marginal

674

METEORIACEJ\E

cells shorter; upper cells smooth; extreme basal cells yellowish, rectangular, 30---45
x 8-1 O µm, smooth; alar cells scarcely differentiated but shorter and broader.
Branch leaves similar to the secondary stem leaves. Inner perichaetial leaves
narrowly oblong, with a long subulate acumen, ea. 2.5 mm long. Setae to 17 mm
long, ea. 0.17 mm thick, ± flexuose, scabrous above, smooth below. Capsules
suberect, oblong-cylindric, asymmetric, 1.8-3.2 x 0.6-1 .0 mm. Operculum ea. 1.2
mm long. Exostome teeth ea. 0.5 mm long, yellowish ; basal membrane of
endostome ea. 0.1 mm long. Spores 15-20 µm , minutely papillose.
KEY TO THE SUBSPECIES OF A.

subdivergens

1. Plants soft. Median laminal cells rhomboidal ............... 1a. subsp. subdivergens
1. Plants rigid. Median laminal cells linear-rhomboidal .. .. .. ... .... 1b. subsp. scariosa
1a. subsp. subdivergens (Fig. 297, A)
Plants soft. Secondary stems very complanate; branches to 5 mm wide with
leaves. Secondary stem leaves sparse, widely spreading, often ± recurved , to 3 x 2
mm, suddenly tapering to a shortly linear-lanceolate apex from a wide base.
Median laminal cells rhomboidal , 25-35 x 4-5 µm.
Exsiccati : Musci Japonici 1: 12 (1947), as A subdivergens ; 13: 602 (1958), as A subdivergens.
Distribution : Japan (Honshu, Shikoku, Kyushu, Ryukyu ), Taiwan.

The taxon hangs from the tree branches, or grows at the base of trees.
1b. subsp. scariosa (Bartr.) Nog. (Fig. 297, B)
J. Hattori Bot. Lab. 41: 301 , f. 28g-l (1976).
A. scariosa Bartr. , Philipp . J. Sc. 68: 223, f. 275 (1939) . -A horrida Nog ., J. Hattori Bot. Lab. 3:
68, f. 25 (1948).

Plants large and rigid, yellowish-green, tinged with blackish-brown. Primary
stems longer than 100 mm, freely and pinnately branched; branches to 20 mm
long, densely leaved, with leaves to 6 mm wide. Secondary stem leaves rather
suddenly tapering to a linear-lanceolate acumen from an ovate cordate base, often
recurved, concave, ea. 4 x 2 mm; costa ending in the leaf acumen. Median laminal
cells linear-rhomboidal, 30-40 x 4 µm, with strongly thickened walls; lower cells
rectangular.
Distribution: Japan (Kyu shu , Ryukyu) , Taiwan , Philippines , Hawaii .

The taxon grows on tree trunks.
2. Aerobryopsis parisii (Card .) Broth. (Fig. 298)
In Engler & Prantl, Nat. Pfl. 1(3) : 820 (1906) .
Meteorium parisii Card ., Beih. Bot. Centralbl. 19(2) : 121 , f. 19 (1905).

Plants soft, pale green, not glossy. Primary and secondary stems scarcely
complanately leaved, longer than 200 mm; branches ± complanate, ea. 3 mm wide
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Figure 297.
a. Cross-section of
A. Aerobryopsis subdivergens (Broth.) Broth . subsp . subdivergens.
secondary stem , x75. b. Cross-section of secondary stem, x300. c. Secondary stem leaves , x9.
d. Median lam inal cells of secondary stem leaf, x370. e. Capsule , x9. f Peristome teeth , x160.
[Noguchi 269]
B. A. subdivergens subsp . scariosa (Bartr.) Nog . g. Secondary stem leaves , x9. h. Median
laminal ce ll s of secondary stem leaf, x370. [Holotype of A. horrida Nog . from Taiwan]
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with leaves, obtuse at apex. Secondary stem leaves slightly appressed, soft, ovateoblong, gradually tapering to an elongate crisped acumen, strongly undulate
above; margins serrulate below. Median laminal cells elongate-rhomboidal, 25-30 x
5-6 µm, unipapillose; marginal cells shorter; upper cells papillose or smooth; lower
cells rectangular; alar cells rectangular or subquadrate, smooth, 12-20 x 7-11 µm ,
the walls porose. Branch leaves similar to the secondary stem leaves and slightly
appressed. Perichaetia on branches; inner perichaetial leaves oblong, with a
subulate acumen, the costa ending in the acumen; paraphyses long. Setae ea. 2.5
mm long, ea. 0 .2 mm thick, reddish-brown , scabrous in the upper half. Capsules
erect, oblong, symmetric, ea. 2.5 x 0.9 mm, brown. Operculum ea. 1.7 mm long,
with a long, oblique beak. Exostome teeth linear, ea. 0.6 mm long. Calyptra
smooth, ea. 3 mm long. Spores 12-15 µm, minutely papillose. Perigonia on
branches; inner perigonial leaves ovate, cymbiform, ea. 0.8 mm long; paraphyses
absent.
Distribution: Japan (Shikoku, Ryukyu), Taiwan, Philippines.

This species hangs from the branches of trees or shrubs.
The general appearance of this species, particularly the leaves undulate above,
is reminiscent of the genus Aerobryidium. However, the thick-walled porose
laminal cells and the slender exostome teeth covered with minute papillae
distinguish this species as a member of the genus Aerobryopsis.

5. Barbella Fleisch. in Broth.
Primary stems elongate, filiform, the apical parts of both primary and the
secondary stems often pendent, bearing few branches, in cross-section central
strand indistinct. Secondary stem leaves appressed or slightly spreading both dry
and moist; margins often ± undulate at the median portion, serrulate or entire;
costa single, slender, reaching near the mid-leaf, rarely absent. Lamina! cells linear
to oblong-rhomboidal, with one or more papillae, rarely smooth. Branch leaves
complanately spreading when dry or moist, rarely appressed , similar to the
secondary stem leaves. Laminal cells similar to those of the secondary stem
leaves. Dioicous. Perichaetia on branches or secondary stems. Setae short,
almost as long as the capsules, often curved, smooth or scabrous. Capsules erect,
oblong to oblong-cylindric, smooth; stomata absent. Annulus none. Exostome
teeth usually linear-lanceolate, fairly elongate, usually papillose throughout,
sometimes the papillae arranged in diverse rows in the lower portion; basal
membrane of endostome moderately high, the segments almost as long as the
exostome teeth or a little shorter, linear to linear-lanceolate, usually perforate along
the keel, minutely papillose. Spores minutely papillose. Operculum rostrate.
Calyptra mitriform and lobate at base or cucullate, smooth or hairy. Perigonia on
branches; inner perigonial leaves broadly ovate, shortly acuminate, cymbiform.

METEO RI/\CEJ\E

677

I
(

f

Figure 298.
Aerobryopsis parisii (Card.) Broth. a. Secondary stem leaves, x15. b. Cells at apex of
secondary stem leaf, x360. c. Median laminal cells of secondary stem leaf, x500. d. Inner
perichaetial leaf, x18. e. Capsule, x12. f Peristome teeth, x208. g. Calyptra, x12. [a-<:,
isosyntype of Meteorium parisii Card .; d,f,g, Noguch i 6496 from Taiwan; e, Noguchi 7286 from
Taiwan]
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KEY TO THE SPECIES

1. Ultimate branches stout, terete. Leaves usually ecostate; lamina! cells often
smooth; alar cells ± poorly differentiated. Exostome teeth papillose in diverse
rows .. .. .. .... .. .. .. .. ...... .. .. .. .. .. .... .... .. .. .. .. .. .. .. .. .. .. .. .... .. .... .. .. .. .. .. .. .. .... .... .. .. . 1. B. enervis
1. Ultimate branches slender. Leaves costate; laminal cells unipapillose; alar cells
well-differentiated. Exostome teeth evenly papillose .............. ............................ 2
2. Lamina! cells multipapillose ............ .............. .......................... .. .... 2. B. pendula
2. Laminal cells unipapillose .................................................. ....... 3. B. flagellifera
1. Barbella enervis (Thwait. & Mitt.) Fleisch. ex Broth. (Fig. 299)

In Engler & Prantl, Nat. Pfl. 1 (3): 824 (1906).
Meteorium eneNe Thwait. & Mitt., J. Linn. Soc. Bot. 13: 317 (1873). -Barbella determesii (Ren . &
Card.) Fleisch. ex Broth . in Engler & Prantl , Nat. Pfl. 1(3): 824 (1906).

Plants large, yellowish-green, frequently tinged with reddish-brown, ± glossy.
Primary stems to 400 mm long, sparingly or freely branched , the apical part filiform,
pendent, with appressed leaves; secondary stems with a few branches, widely and
complanately leaved; branches to 20 mm long, obtuse or filiform at apex. Primary
stem leaves slightly appressed or ± spreading, ovate-oblong, shortly or longattenuate at apex, broadest at base and slightly hastate, to 3.5 x 0.9 mm, concave,
ecostate or rarely with an indistinct costa; margins erect or ± involute, serrulate to
subentire, often incurved at the median part. Leaves of the basal part of the
secondary stems complanately and widely spreading, large, similar to those of the
primary stems in size and shape, the costa usually none, occasionally single, faint
but reaching mid-leaf; leaves of the pendent parts of the secondary stems narrowly
triangular-lanceolate, gradually tapering to a long, flexuose, capillary apex, much
narrower than the basal leaves, to 1.7 x 0.5 mm, ecostate. Branch leaves similar to
the secondary stem leaves, but often lacking the piliferous apex. Median lamina!
cells pellucid, linear to sublinear, 100-120 x 6-7 µ,m, usually smooth (unipapillose in
the cells of branch leaves) , the walls uniformly thin; upper cells shorter; alar cells
rectangular, 10-15 x 8--12 µ, m, with subporose walls, yellowish-brown. Setae to 2
mm long, smooth . Capsules oblong, 1.5-2.0 x 0.9 mm. Exostome teeth linear, ea.
0.65 mm long, finely attenuate and pellucid at apex, yellowish, horizontally and
densely papillose-striate in the lower half, with large papillae above; endostome
segments ea. 0.45 mm long, the cilia sometime present, rudimentary. Spores
25-30 µ,m. Operculum to 1.2 mm long, long-rostrate. Calyptra to 1.2 mm long.
Perigonia on branches and the secondary stems; inner perigonial leaves ea. 1.5
mm long; paraphyses a few.
Exsiccati: Musci Japonici 2: 76 (1948) , as B. determesii; 14: 659 (1959), as B. determesii; 22:
1057 (1968); 24: 1152 (1971); 28: 1353 (1977) .
Distribution: Japan (Honshu , Shikoku , Kyushu), China, Taiwan , Philippines , Indonesia , Thailand,
Himalaya, India, Sri Lanka, Australia.

This species hangs from tree branches or rock faces.
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Figure 299.
Barbella enervis (Thwait. & Mitt.) Fleisch. ex Broth. a. Plant, x1. b. Secondary stem leaf ,
x15. c. Median laminal cells of secondary stem leaf, x330. d. Branch leaf, x15. e. Inner
perichaetial leaf, x15. f Capsule, x10. g. Peristome teeth, x173. h. Calyptra, x15. i.
Perigonium , x10. j. Inner perigonial leaf, x15. [a,i,j, Noguchi 12963; b-d, Noguchi 9492; c-h,
Noguchi 12856]
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2. Barbella pendula (Sull.) Fleisch. (Fig. 300)

Musci FI. Buitenzorg 3: 812 (1908).
Meteorium pendulum Sul!. in Gray, Man. Bot. N. U. States ed. 2: 681 (1856).

Plants slender, deep-green, not glossy. Primary and secondary stems to 300
mm long, the apical portion pendent, the leaves of the secondary stems
complanately and widely spreading; branches to 200 mm long, attenuate into a
capillary apex, with leaves to 2.5 mm wide at base. Primary stem leaves appressed,
to 2.0 x 0.7 mm (upper leaves narrower), triangular-oblong, gradually tapering to an
elongate, filiform, frequently capillary apex, widest at base, the alar part narrowly
decurrent, concave; margins remotely and indistinctly serrulate throughout,
narrowly reflexed at base; costa single, reaching mid-leaf. Leaves in the basal part
of the secondary stems and branches complanately and widely spreading, similar
to those of the primary stems in both shape and size; leaves in the filiform branches
strongly appressed, narrower, with a capillary, often flexuose apex. Median lamina!
cells± obscure, sublinear to narrowly oblong-rhomboidal, 50-70 x 4.0-5.5 µm, the
walls ± flexuose, with thread -like flexuose, plasmolized cytoplasm, usually with 2-4
small papillae in a row over each lumen; upper cells shorter; lower cells longer, with
or without papillae, the walls incrassate; alar cells much broader, subquadrate or
rectangular, 15-20 µm long, pellucid, smooth, the walls with localized thickenings.
Setae to 2.5 mm long, smooth. Capsules oblong, with an indistinct apophysis,
variable in size, 0.8-2.0 x 0.6-0.8 mm. Operculum shortly rostrate, 0.4-0.5 mm
long. Exostome teeth sublinear, rather obtuse, irregular in outline, to 0.4 mm long,
with large papillae throughout; endostome segments linear, irregular in outline.
Spores ea. 20 µm. Perigonia on branches, ea. 1 mm long; paraphyses few.
Exsiccati: Musci Japonici 11: 502 (1956).
Distribution: Japan (Honshu , Shikoku , Kyushu), China, N. America , Mexico.

The plants hang from the branches of trees or shrubs.
3. Barbella flagellifera (Card.) Nog. (Fig. 301)

J. Jap. Bot. 14: 28, f. 3 (1938).
Meteorium f/agelliferum Card., Beih . Bot. Centralbl. 19(2): 120, f. 18 (1905). Card., Bull. Soc. Bot. Geneve se r. 2, 3: 276 (1911).

Barbella asperifolia

Plants slender, deep-green, not glossy. Primary stems longer than 300 mm, the
apical portion long-pendent; secondary stems complanately and widely leaved,
often with long, filiform apices; branches to 10 mm long, acute to shortly attenuate,
to 3 mm wide with leaves, frequently bearing long, microphyllous flagellae. Primary
stem leaves appressed or slightly spreading, to 2.5 x 0.55 mm (upper leaves
narrower), triangular- or ovate-oblong, broadest above the base, concave,
acuminate or gradually tapering to a piliferous apex, the acumen often contorted;
margins remotely and indistinctly serrulate throughout, narrowly recurved at base;
costa single, reaching mid-leaf. Leaves in the basal part of secondary stems and
branches complanately spreading, similar to those of the primary stems both in
shape and size, but the costa occasionally indistinct; leaves in the filiform part
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Figure 300.
Barbella pendula (Sull.) Fleisch. a. Plant, x1. b. Primary stem leaves, x20. c. Median
lamina! cells of primary stem leaf, x370. d. Cells at base of primary stem leaf, x300. c. Lower
branch leaves, x20. f Upper branch leaves, x20. g. Inner perichaetial leaf, x20. h. Sporophyte,
x9. i. Peristome teeth, x180. [Noguchi 9750)
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strongly appressed, narrower and with a long, capillary, flexuose apex. Median
laminal cells linear to linear-rhomboidal, 55-75 x 5.0-5.5 µm, usually unipapillose,
rarely smooth, with thread -like, flexuose, plasmolized cytoplasm; upper and lower
cells shorter; alar cells well-defined, quadrate or subrectangular, 15- 20 µm long,
pellucid, the walls incrassate, subporose. Setae 2.5-3.0 mm long, smooth.
Capsules usually oblong-cylindric, 1.7-2.2 x 0.6-0.9 mm, becoming blackish with
age. Exostome teeth whitish when dry, linear, ea. 0.7 mm long, minutely and
densely papillose throughout; endostome segments linear, perforate along the keel.
Spores 14-17 µm. Perigonia on branches, ea. 1 mm long.
Exsiccati: Musci Japonici 2: 75 {1948), as B. asperifolia; 17: 803 {1962), as B. asperifolia; 25: 1204
{1973), as B. asperifolia.
Distribution: Japan (Honshu, Shikoku, Kyushu, Ryukyu), China, Taiwan, Philippines, Borneo,
Java, Sumatra, Vietnam, Thailand, Burma, India, Sri Lanka.

6. Meteoriopsis Fleisch. ex Broth.
Primary stems creeping; secondary stems elongate, prostrate or pendent,
subpinnately or sparingly branched, densely leaved, in cross-section central strand
indistinct; branches short or long, often reflexed, densely leaved. Secondary stem
leaves squarrose or widely spreading, ovate to ovate-oblong, gradually tapering to
a long or short, semicanaliculate apex; margins serrate to serrulate; costa single.
Laminal cells linear-rhomboidal, thin-walled, usually with 1, rarely 2-3 papillae, with
plasmolized cytoplasm; lower cells larger, smooth; alar cells poorly delimited,
shorter, ovate, subquadrate or rectangular, smooth. Perichaetia on branches; inner
perichaetial leaves narrowly oblong, long-scabrous. Capsules erect, ovoid to
oblong cylindric, with an erect, subulate beak; stomata present. Exostome teeth
linear lanceolate, papillose above, densely striolate below; basal membrane of
endostome low, the segments linear, attenuate, keeled. Spores 20-30 µm,
minutely papillose. Calyptra mitriform, lobed at base, or cucullate.
KEY TO THE SPECIES

1. Leaves widely spreading and scarcely complicate-recurved, the apex long
piliferous ..... ... ....... ... ... ..................... ... .............................................. 2. M. undulata
1. Leaves usually strongly squarrose-recurved, the apex not piliferous ................ ... .
................................. ...... ... ... ........................ ......... . 1. M. reclinata var. subreclinata
1. Meteoriopsis reclinata var. subreclinata Fleisch. (Fig. 302, A)
Musci FI. Buitenzorg 3: 643 (1907).
M. reclinata auct. non (C. Muell.) Fleisch. ex Broth.: Nog., J. Hattori Bot. Lab. 3: 92 {1948). formosana Nog., J. Hattori Bot. Lab. 3: 92, f. 40 {1948).

M.

Plants yellowish-green to brownish-yellow, slightly glossy. Secondary stems
and branches densely leaved, obtuse at apex, to 3.5 mm wide with leaves;
branches to 4 mm wide with leaves. Secondary stem leaves rather sparse, ovate,
tapering to an elongate, flexuose, subulate or subpiliferous apex, to 3 x 1.2 mm,
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Figure 301.
Barbella flagellifera (Card.) Nog . a. Plant, x1 . b. Primary stem leaf, x20. c. Median laminal
cells of primary stem leaf, x270. d. Cells at base of primary stem leaf, x270. e. Branch leaves,
x20. f Ultimate branch leaves, x20. g. Inner perichaetial leaf, x20. h. Sporophyte , x9. i.
Peristome teeth , x150. [Noguchi 562]
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strongly squarrose-recurved, the acumen remotely denticulate or almost entire;
margins ± undulate, often incurved, serrate; costa slender, extending beyond midleaf. Branch leaves similar to the stem leaves, but larger and the margins with
sharper teeth. Median laminal cells linear-rhomboidal, 30-45 x 3.0--4.5 J..Lm long,
unipapillose, the papillae often indistinct; upper cells similar to the median cells but
larger, often smooth; basal cells linear-rhomboidal or sublinear, 40-50 x 8-9 J..Lm,
hyaline, the walls thicker, with localized thickenings; alar cells slightly different,
larger, rectangular or subquadrate. Inner perichaetial leaves narrowly oblong, with
a subulate apex, to 1. 7 mm long; paraphyses numerous, exserted well beyond the
leaves. Setae ea. 2.3 mm long, almost smooth. Capsules oblong cylindric, ea. 2.0
x 1.3 mm, brown. Operculum ea. 1.5 mm long. Exostome teeth ea. 0.7 mm long;
endostome segments sparsely papillose. Spores 20-30 J..Lm, minutely papillose.
Calyptra mitriform, with long hairs.
Exsiccati : Musci Japonici 3: 123 (1949), as M. reclinata; 5: 225 (1951 ), as M. reclinata.
Distribution: Japan (Kyushu, Ryukyu) , China, Taiwan , Philippines, Celebes, Java, Malaya,
Thailand, Himalaya, India , Sri Lanka.

In Japan this species is restricted in limestone areas in southern Kyushu and
Ryukyu.
Sporophytes are unknown in Japan; the descriptions and illustrations of
sporophytes were taken from specimens from Taiwan.
2. Meteoriopsis undulata Hor. & Nag. (Fig. 302, B)

In Nag., J. Sc. Hiroshima Univ. ser. b, div. 2, 3: 16, f. 4 (1936) .
Plants smaller than M. rec/inata var. subreclinata Fleisch., yellowish- to deep
green, slightly glossy. Secondary stems elongate, creeping, ± stoloniform, to 150
mm long, with leaves to 1.5 mm wide; branches spreading, short, 5-10 mm long,
attenuate or obtuse at apex, usually simple, often bearing lateral flagella .
Secondary stem leaves ovate-lanceolate, gradually tapering to a narrow point, to
1.8 x 0.6 mm, cordate at base, concave, ± undulate and plicate when dry; margins
crenulate or serrulate; costa extending to mid-leaf.
Branch leaves widely
spreading, scarcely complicate-recurved, ovate-lanceolate, gradually and shortly
attenuate, plicate when dry, to 1.6 x 0.7 mm; margins serrulate; costa longer than
that of the stem leaf. Laminal cells ± obscure, thin-walled, often with a linear
thickening on the inner side of cell walls; median cells elongate-rhomboidal, 25-35 x
3--4 J..Lm, unipapillose, ± thick-walled ; lower cells rectangular, smooth, 30--40 x
5.0-5.5 J..Lm.
Exs iccati: Musci Japonici 32: 1578 (1981).
Distribution: Japan (Honshu , Shikoku, Kyushu), Taiwan.

This species grows on tree trunks.
The taxonomic status of this species is not certain. Branch leaves are similar to
those of Meteoriopsis patula (Hedw.) Broth. from tropical America.
No
sporophytes are known.
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Figure 302.

A. Meteoriopsis reclinata var. subreclinata Fleisch. a. Plant, x10. b. Cross-section of
secondary stem, x35. c. Cross-section of secondary stem, x212. d. Secondary stem leaf , x20.
e. Branch leaves, x20. f Median lamina! cells of secondary stem leaf, x310. g. Sporophyte, x7.
h. Peristome teeth, x130. [a-f, Noguch i 36346; g,h, holotype of M. formosana Nog. from
Taiwan]
B. M. undulata Hor. & Nog. i. Secondary stem leaves, x34. j. Cells at apex of secondary
stem leaf, x250. k. Median lamina! cells of secondary stem leaf, x385. /. Cells at base of
secondary stem leaf, x250. m . Branch leaf, x34. n. Cells at apex of branch leaf, x250. o. Cells
at base of branch leaf, x250. p . Leaves of flagella, x34. [Noguchi 9400]
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7. Pseudobarbella Nag.
Plants medium-sized. Secondary stems elongate, creeping, the apical part
often pendent, distantly or densely branched, in cross-section central strand
indistinct; branches widely spreading, short, densely and complanately leaved,
obtuse at apex. Secondary stem leaves mostly complanately and widely spreading
in both dry and moist conditions, ovate to oblong, gradually tapering to a long
acumen, cordate at base; margins erect or undulate, often involute on one side at
base, serrulate to crenulate; costa single, slender, extending slightly beyond midleaf. Branch leaves similar to the secondary stem leaves, but usually with broader,
shorter apices. Laminal cells rhomboidal to linear, with a central papilla over lumen,
or with seriate papillae, the walls uniformly thin; alar cells rectangular but not welldefined. Dioicous. Perichaetia on branches or the secondary stems; paraphyses
numerous. Setae long, scabrous above. Capsules erect or suberect, oblongcylindric, smooth. Annulus present. Operculum conic, with a long, ± oblique beak.
Exostome teeth linear lanceolate, densely papillose in the upper half, striolate in the
lower half, basal membrane of endostome high, the segments almost as long as the
exostome teeth or shorter. Spores minutely papillose.
Calyptra cucullate.
Perigonia on branches; inner perigonial leaves ovate, cymbiform, ecostate;
paraphyses absent.
KEY TO THE SPECIES

1. Branch leaves divergent and slightly squarrose ................ ........ .... 2. P. laosiensis
1. Branch leaves complanately spreading .... .. ................ ........... ...... .... .................... . 2
2. Leaves suddenly tapering to a subpiliferous or subulate acumen from an
ovate-oblong base; margins serrulate or crenate above .. .. ... .... 1. P. attenuata
2. Leaves gradually tapering to a linear-lanceolate acumen from a cordate-ovate
base; margins strongly serrate throughout ...................................... 3. P. levieri
1. Pseudobarbella attenuata (Thwait. & Mitt.) Nag. (Fig. 303)
Bull. Nat. Sc. Mus. Tokyo 16: 312 (1973) .
Meteorium attenuatum Thwait. & Mitt., J . Linn. Soc. Bot. 13: 316 (1873). - M. assimile Card.,
Beih . Bot. Centralbl. 19(2) : 122, f. 20 (1905). -Aerobryopsis brevicuspis Broth . in Hand.-Mazz., Symb.
Sin . 4: 82 (1929). - Barbella kiusiuensis Broth ., Rev. Bryol. n. ser. 2: 8 (1929). -A. concavifolia Nog. ,
Trans. Nat. Hist. Soc. Formosa 26: 37, f. 2 (1936). - Pseudobarbella kiusiuensis (Broth.) Nog., J.
Hattori Bot. Lab. 2: 81 (1947) .

Plants medium-sized, yellowish-green , becoming brownish with age, glossy.
Secondary stems longer than 200 mm, densely branched, rather sparsely leaved;
branches complanately spreading, simple, 10-15 mm long, densely leaved,
attenuate. Secondary stem leaves complanately spreading, narrowly oblong or
ovate, with a subulate or subpiliferous acumen, slightly undulate at the median part;
margins serrulate or crenulate; costa extending to mid-leaf or ± longer. Branch
leaves similar to the secondary stem leaves, but with ± shorter acumen. Lamina!
cells hyaline, with one papilla over each lumen, with delicate walls; median cells
75-90 x 3-4 µm ; lower cells shorter and wider, smooth, the walls ± thicker ; alar
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Figure 303.
Pseudobarbella attenuata (Thwait. & Mitt.) Nog. a. Plant, x1. b. Cross-section of secondary
stem, x43. c. Cross-section of secondary stem , x255. d. Secondary stem leaves, x13. e.
Median laminal cells of secondary stem leaf, x370. f Branch leaves, x13. g. Inner perichaetial
leaf, x13. h. Innermost perichaetial leaf, x13. i. Capsule, x9. j. Peristome teeth, x105. k.
Perigonium , x9. /. Inner perigonial leaf, x13. [a-h,j-1, Noguchi 19; i, Noguchi 4485]
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cells scarcely differentiated. Inner perichaetial leaves long-subulate. Setae 15- 20
mm long. Capsules to 2.5 x 0.9 mm. Exostome teeth 0 .50-0.65 mm long;
endostome segments as long as the exostome teeth, keeled. Spores 20-30 µm .
Calyptra cucullate, ea. 4.5 mm long, not hairy.
Exsiccati : Musci Japonici 1: 16 (1947), as P. kiushiuensis; 23: 1137 (1968), as P. kiushiuensis; 25:
1242 (1973), as P. kiushiuensis.
Distribution : Japan (Honshu, Shikoku, Kyushu , Ryukyu) , China, Taiwan , Philippines, Borneo,
Sumatra, Malaya, Vietnam , Thailand, Sri Lanka.

This species hangs from tree trunks, branches or rock faces.
2. Pseudobarbella laosiensis (Broth. & Par.) Nag. (Fig. 304)

J. Hattori Bot. Lab. 41: 346, f. 52 (1976).
Aerobryopsis /aosiensis Broth . & Par., Rev. Bryol. 35: 51 (1908). - A. mollissima Broth., Ann.
Bryol. 1: 20 (1928) . -A. doii Sak ., Bot. Mag. Tokyo 47: 336 (1933). - Pseudobarbe/la mollissima
(Broth.) Nag ., J. Hattori Bot. Lab. 2: 82 (1947).

Plants soft, pale-green, becoming brownish with age, not glossy. Secondary
stems longer than 200 mm, densely leaved ; branches 5- 10 mm long, densely
leaved, to 2.5 mm wide with leaves, often forming ± terete ultimate parts at apex.
Secondary stem leaves ± squarrose, ovate, with a long-subulate or subpiliferous
apex, to 2.5 x 0.8 mm ; margins plane or slightly undulate; costa slender, ending at
mid-leaf. Lamina! cells sublinear to elongate-rhomboidal, with a central large papilla
over each lumen, the walls ± thickened, subporose; median cells 50-60 x 4.0-4.5
µm; alar cells scarcely differentiated but ± lax. Basal branch leaves ±
complanately spreading, ovate-oblong, narrowly attenuate; margins strongly
undulate above; costa reaching 2/3 the leaf length; upper branch leaves slightly
appressed when dry, smaller. Perichaetia on branches; inner perichaetial leaves
narrowly oblong, with a long point. Setae ea. 12 mm long. Capsules cylindric, with
an apophysis, ea. 2.0 x 0.8 mm. Operculum ea. 1.5 mm long. Exostome teeth ea.
0.65 mm long; endostome segments large, as long as the exostome teeth.
Exsiccati: Musci Japonici 1: 13 (1947), as P. mollissima; 5: 242 (1951) , as P. mollissima.
Distribution: Japan (Honshu, Shikoku , Kyushu, Ryukyu), Borneo, Laos.

This species hangs from tree trunks or branches.
3. Pseudobarbella levieri (Ren. & Card.) Nag. (Fig. 305, A)

J. Hattori Bot. Lab. 3: 86, f. 36 (1948).
Meteorium levieri Ren . & Card ., Bull. Soc. R. Bot. Bel g . 41 (1 ): 78 (1905) .

Plants medium-sized , yellowish-green, becoming yellowish-brown with age,
glossy. Secondary stems usually ea. 200 mm long, rarely to 400 mm long, ea. 3
mm wide with leaves; branches pinnate, simple, 100- 150 mm long, attenuate but
not flagelliform.
Secondary stem leaves complanately spreading, gradually
tapering to a linear lanceolate acumen from an ovate base, ea. 2.0 x 0.6 mm,
plicate; margins erect, serrate throughout; costa slender, extending to mid-leaf.
Branch leaves similar to the secondary stem leaves, but ± broader. Median lamina!
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Figure 304.
Pseudobarbella /aosiensis (Broth. & Par.) Nog. a. Secondary stem leaves, x26. b. Median
lamina! cells of secondary stem leaf, x125. c. Branch leaf, x26. d. Inner perichaetial leaf, x16.
e. Capsule , x12. f Peristome teeth, x150. [a-c, isotype of Aerobryopsis mollissima Broth .; d-J,
Noguchi 2114)
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Figure 305.

A. Pseudobarbella /evieri (Ren . & Card .} Nog. a. Plant, x1. b. Secondary stem leaf , x25.

c,d. Median laminal cells of secondary stem leaves, x360. c. Lower branch leaf, x25. f Upper
branch leaves , x25. g. Inner perichaetial leaf, x16. h. Capsule, x7. i. Peristome teeth , x150. j.

Inner perigonial leaf, x25. (lsosyntype of Meteorium /evieri Ren . & Card .]
B. Neckera pusil/a Mitt. var. pusil/a . k. Plant (ventral view) , x 1. /. Plant (ventral view) , x7. 111 .
Secondary stem leaves, x17. 11. Cells at ape x of secondary stem leaf , x212. o. Median laminal
cell s of secondary stem leaf, x215. p. Peri stome teeth , x150. q. Perigonium , x17. r. Inner
perigonial leaf , x25. (Noguchi 11030]
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Figure 306.

A. Aerobryum speciosum var. nipponicum Nog . a. Cross-section of second ary stem , x48. b.
Cross-section of secondary stem , x267. c. Secondary stem leaves, x10. d. Median lami na! cells
of secondary stem leaf, x333. (Holotype of A. speciosum var. nipponicum Nog.)
B. A. speciosum Dozy & Molk. var. speciosum. e. Inner perichaetial leaf, x23. f Capsule ,
x10. g. Capsule , x15. h. Peristome teeth, x173. [Copeland 986 from Philippines)
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cells linear, 35-45 x 3-4 µ,m, with a central papilla over each lumen, thin -walled ;
basal cells rectangular or sublinear, 30-35 x 4.0-4.5 µ,m, smooth, the walls thick
and porose; alar cells scarcely differentiated. Perichaetia on branches; inner
perichaetial leaves narrowly lanceolate, to 1. 7 x 0.35 mm. Setae slender, 5-15 mm
long. Capsules suberect or ± inclined, narrowly oblong, with an apophysis, 1.0-2.2
x 0.4-0.5 mm, brown. Exostome teeth ea. 0.45 mm long, incurved when dry;
endostome segments shorter than the exostome teeth, keeled . Spores 18--20 µ,m.
Inner perigonial leaves ea. 0.8 mm long.
Exsiccati: Musci Japonici 2: 80 (1948); 13: 641 (1958); 16: 794 (1960); 24: 1188 (1971); 25: 1243
(1973); 31 : 1539 (1980) .
Distribution: Japan (Honshu, Shikoku, Kyushu, Ryukyu), Taiwan, Himalaya.

This species grows on tree trunks, branches or rocks.
The sporophytes are very rare.

8. Aerobryum Dozy & Molk.
Aerobryum speciosum var. nipponicum Nag. (Fig. 306, A)
J. Hattori Bot. Lab. 3: 98, f. 42 (1948).
A speciosum auct. non (Dozy & Molk .) Dozy & Molk.: Reim. & Sak., Bot. Jahrb. 64: 544 (1931).

Plants large, pale-green. Stems to 200 mm long, flexuose, with a few branches,
complanately leaved, ea. 7 mm wide with leaves, in cross-section central strand
lacking; branches usually short, 20-30 mm long, simple. Secondary stem leaves
broadly ovate, shortly acuminate, usually to 4.5 x 3 mm, slightly concave; margins
plane, serrulate; costa slender, extending to mid-leaf. Median lamina! cells
sublinear, 70-85 x 6-7 µ,m, not papillose, thin-walled; alar cells not differentiated.
Inner perichaetial leaves oblong, gradually tapering to a linear-lanceolate acumen,
usually ecostate to 2 mm long; paraphyses few. Setae to 1O mm long, smooth.
Capsules inclined, oblong, with large apophyses, to 2 x 1 mm, smooth; stomata
present. Annulus present. Operculum conic, with an elongate, oblique beak, to 1.7
mm long. Exostome teeth linear, to 0.5 mm long, densely papillose above, densely
striolate below, the lamellae high; basal membrane of endostome to 0.2 mm high,
the segments large, as long as the exostome teeth, strongly perforate along the
keel , the cilia shorter than the segments. Spores 15-20 µ,m, with minute papillae.
Exsiccati: Musci Japonici 22: 1052 (1968), as A speciosum.
Distribution: Endemic to Japan (Honshu, Ryukyu).

NECKERACEAE
KEY TO THE GENERA

1. Leaves often with a small appendiculate lamina at the base ......... ............... ... .. ... ..
....... ......... .......... .. ......... ....................... .............. ... ................... .... 5. Homaliadelphus
1. Leaves without appendiculate lamina at the base ..... ..... .. .................... ... ......... .... 2
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2. Secondary stems dendroid. Leaves erect-spreading, symmetric .. ...... .. .. ........ .
..... .... ........... .. ... ...... ... ............ ... .. .... .. ....... .... .. ....... .. ..... ............ ...... .... 8. Pinnate/la
2. Secondary stems pinnately branched or simple, complanately leaved .
Leaves often asymmetric ................. ........... .. .. ...... ........... .. .......... .......... .... ... .... 3
3. Basal alar cells of leaves numerous, extending upwards to near mid-leaf .. .. .... .... .
.... ....... .. ............... .... .. .. .. .. .... ................. ...... .. .... .. .. ..... ...... ............. ............ 1. Bissetia
3. Basal alar cells few ...... .. .. .......................... ........ .......... .... .. .... .. ....... ...... .... .. .. .. ..... ... 4
4. Leaf apex rounded-obtuse, with a minute apiculus .. ...... .... 6. Himantocladium
4. Leaf apex acute or obtuse, without apiculus .. ................................ .... ...... .. ...... 5
5. Plants usually at the base of trees, rarely rupestral. Exostome teeth papillose
above, densely striate below; endostome segments linear-lanceolate ...... .. ........ ..
...... .... .. ......... .... .. .. ..... ... .... ..... .... ....... ...... ......... ... ...... .. ... ..... ........ ...... ........ 7. Homalia
5. Plants corticolous or rupestral. Exostome teeth minutely papillose throughout;
endostome segments linear, fragmentary or lacking .. ...................... ........ ........... 6
6. Secondary stems bi- to multi-pinnately branched. Leaves usually flat ............ ..
........... ... ....... ... ... .. .... .. ... ............ ... .... ... ... ..... .......... ........ ........ 4. Homaliodendron
6. Secondary stems freely but not pinnately branched. Leaves usually concave
or undulate .................................... ........ ......... ......... .. ........ ........... ..... ................. 7
7. Leaves usually acute. Endostome segments short, fragmentary or lacking .... ... ..
.. ................. ....... .. .. ............ ... ......... ....... .. ... ...... ... .. .......... ......... .... ........ .... 2. Neckera
7. Leaves usually rounded-obtuse. Endostome segments linear, as long as the
exostome teeth .............................................................................. 3. Neckeropsis

1. Bissetia Broth. in Fleisch.
Bissetia lingulata (Mitt.) Broth. (Fig. 307, A)
In Engler & Prantl, Nat. Pfl. 1 (3): 847, f. 626 (1906) .
Neckera lingulata Mitt., Trans. Linn . Soc. London Bot. ser. 2, 3: 173 (1891).

Plants yellowish-green, becoming brownish with age, dull. Primary stems
creeping, sparsely leaved; secondary stems to 100 mm long, often arcuate when
dry, densely and somewhat complanately leaved, obtuse at apex, sparingly or
subpinnately branched, in cross-section elliptic, central strand none, cortical layers
composed of 4-5 rows of small, strongly incrassate cells; branches complanately
spreading, to 15 mm long, often curved when dry, obtuse at apex. Secondary stem
leaves somewhat homomallous when dry, recurved towards the ventral side when
moist, lingulate or ovate-oblong, broadly rounded -obtuse, cordate at base, to 2.0 x
0.9 mm, often intermixed small leaves (ea. 1.5 x 0.4 mm), slightly concave; margins
incurved on one side below, irregularly crenate at apex, elsewhere entire; costa
faint, less than 1/3 the leaf length. Median lamina! cells elongate-rhomboidal or hexagonal, 28-32 x 9-11 µm, the walls very thick (collenchymatous), porose; upper
cells rounded-elliptic, 13-18 µm long; marginal cells (in several rows) hexagonal,
ovate or elliptic, 10-15 µm long; mid -basal cells rectangular, 35-40 x 10-12 µm , the
walls porose; cells at the basal angles transversely rectangular, ovate or elliptic (in
ea. 10 rows), 7-10 x 4-7 µm, the area of these cells extending upwards to near mid -
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leaf along the leaf margins. Branch leaves similar to the secondary stem leaves.
Dioicous? Perichaetia on secondary stems; inner perichaetial leaves abruptly
tapered to a narrow-lingulate point from an oblong, sheathing base, ea. 1.7 mm
long, obtuse or acute; paraphyses few. Setae 8-10 mm long, flexuose, reddishbrown, smooth. Capsules erect, obovoid, with an indistinct apophysis, 1.5-2.5 x
0.9-1 .1 mm, reddish-brown. Annulus none. Operculum obliquely rostrate from a
conic base, 0.8-1.0 mm long. Peristome double; exostome teeth sublinear,
0.45-0.50 mm long, ± cristate on margins; endostome segments filiform , as long as
the exostome teeth, often fragmentary. Spores 18-25 µm , densely papillose.
Calyptra cucullate, 2.0-2.5 mm long.
Exsiccati: Musci Japonici 2: 81 (1948); 17: 804 (1962).
Distribution: Japan (Honshu, Shikoku , Kyushu), Korea.

This species grows on tree trunks (occasionally on humus covered calcareous
rocks) in forests of montane regions.
B. lingulata has been considered to be dioicous. All herbarium material of this
species I examined comprised female plants. No male plants were found in spite of
through investigation.
In his "Musci" in Engler u. Prantl's Die Nat. Pflanzenfamilien (1925) Brotherus
classified B. lingulata in the subfam. Neckeroideae. The long-exserted capsules
and the peristome teeth are similar to those of the Neckeroideae.

2. Neckera Hedw.
Plants pale- or yellowish-green, glossy. Primary stems usually stoloniform,
sparsely leaved; secondary stems erect, rarely hanged, densely and complanately
leaved, usually pinnately branched, in cross-section elliptic, central strand none,
cortical layers composed of many rows of incrassate cells; branches densely and
complanately leaved, obtuse or attenuate at apex, simple or with pinnate
branchlets. Secondary stem leaves complanate, usually concave, often undulate
above; margins serrulate to crenulate, often incurved on one side below; costa
variable. Median laminal cells smooth, the walls usually thin, subporose; alar cells
scarcely differentiated. Branch leaves similar to the secondary stem leaves but
smaller. Perichaetia on secondary stems, rarely on branches; inner perichaetial
leaves oblong, sheathing, acuminate, the costa weak or absent.
Capsules
immersed or long-exserted, erect; stomata lacking. Annulus absent. Operculum
obliquely rostellate. Peristome double; exostome teeth linear-lanceolate, attenuate,
usually pellucid , minutely papillose or almost smooth; basal membrane of
endostome low, the segments usually filiform, or linear, not keeled, the cilia none.
Spores finely papillose. Calyptra small, cucullate, sometime with a few hairs.
Perigonia usually on secondary stems, rarely on branches; inner perigonial leaves
cymbiform, ecostate.
KEY TO THE SPECIES

1. Capsules immersed among the perichaetial leaves .......................... ... ..... ..... .. .... 2
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1. Capsules on a long seta, well -exserted from the perichaetial leaves .......... .... .... 8
2. Secondary stem and branch leaves slightly appressed and turgid ............ ..... 3
2. Secondary stem and branch leaves strongly appressed and scarcely turgid ...
..... .. ... ... .. .. .... .... .. .......... ... ... ..... .. .. ...... .......... ........... .. ... ... ... .......... ... ..... ....... .. ...... .. 4

3. Secondary stems not pinnately branched . Leaves oblong-ovate or ovate; upper
lamina! cells irregularly hexagonal or rhomboidal. Inner perichaetial leaves
obovate-oblong, not sheathing, abruptly attenuate. Capsules immersed .. ... .. .. .. .
..... ............. .. ......... .... ............. .... ............................... .... ......................... 8. N. humilis
3. Secondary stems pinnately branched. Leaves ovate-oblong; upper lamina! cells
elongate-hexagonal or -elliptic. Inner perichaetial leaves oblong, sheathing,
gradually linear-lanceolate. Capsules deeply immersed ............. ... 9. N. yezoana
4. Secondary stems with several branches but not pinnately arranged .. .. ......... . 5
4. Secondary stems pinnately branched ... .. ....... .... ........... .. .................. ... .. ... .. .... . 6
5. Leaves undulate, slightly glossy ... .......... ...... ... ...... .. ... .. .. .... ... ... ...... ... .. . 7. N. fauriei
5. Leaves not undulate, strongly glossy ........ ..... .......... ..... ... ... .. .. .. .... ...... 3. N. pusilla
6. Leaves undulate ................. .. ... .... .... ...... ... ... ... ... ......... ....... .. .... .. .. .. 4. N. pennata
6. Leaves not undulate ...... ....... ... ...... .. ... ..... ............. ................ .......... ......... .. ..... .... 7
7. Plants glossy. Costa of leaves fa int and very short, not calcicolous .... .... ...... ... ... .
... ............. ..................... .. ..... ......... .. .. ... ..... ... ..... ..... .. ....... .... .. ........ .. ..... 5. N. borealis
7. Plants slightly glossy. Costa of leaves extending to mid-leaf, calcicolous .... ...... ..
..... ..... ........ ... .... ... ........_.. .... .... .... .......... .... ... .. ..... .. ..... ..... .. .... ..... .. ..... .... 2. N. muratae
8. Plants small or slender. Secondary stems with a few branches; branches not
caudate at tip. Costa of leaves faint , short or forked .. .... .... ... ......... ...... ..... .. ... 9
8. Plants stout.
Secondary stems pinnately branched ; branches usually
caudate at tip. Costa of leaves long, extending beyond mid-leaf .. .. .... .. ...... 10
9. Leaves fragile, not undulate .... .... .............. ........ .... ...... .... ... ..... ...... 1. N. nakazimae
9. Leaves not fragile, usually undulate .... ........... ..... ...... ...... ......... ..... 6. N. flexiramea
10. Leaves oblong, acute or acuminate, asymmetric, deeply undulate above ..... .
............ .................... .......... ................................... ...................... ...... 11 . N. konoi
10. Leaves lingulate to narrowly oblong, obtuse or rounded , usually symmetric,
slightly undulate above .... ..... ...... ... .. .... .. .................. .. ... .. .. .. ... . 10. N. polyclada
1. Neckera nakazimae (lhs.) Nag. (Fig . 307, B)

J. Jap. Bot. 13: 86 (1937) .
Cyathophorella nakazimae lhs., Trans. Sapporo Nat. Hist. Soc. 13: 396 (1934}. nipponica Hor. & Nog. in Nog., J. Sc. Hiroshi ma Univ. ser. b, div. 2, 3: 19, f . 5 (1936).

Plants small and soft, pale-green, slightly glossy.

Neckera

Secondary stems mostly

20--30 mm long, ea. 2.3 mm wide with leaves, obtuse at apex, subpinnately

branched; branches complanate, to 6 mm long. Secondary stem leaves fragile,
complanate, ovate-oblong, asymmetric to weakly cultiform, 1.0-1.5 x 0.4-0.6 mm,
acute, plane or slightly undulate above, concave below; margins minutely serrulate
above, incurved on one side and crenulate below; costa single, furcate and short,
or absent. Branch leaves similar to the secondary stem leaves. Median lam ina!
cells elongate-rhomboidal or sublinear, 30- 40 x 5.5-7.0 µm , thin-walled; upper cells
2.5--3.0 x 7--8 µm; alar cells indistinctly differentiated, quadrate or subquadrate, 7-9
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µm long, thin-walled. Inner perichaetial leaves oblong, gradually subulate, ea. 2
mm long, the costa indistinct; paraphyses few, ea. 0.6 mm long. Setae 3-4 mm
long, slightly curved . Capsules oblong-ovoid or oblong, 1.0-1.5 x 0.6----0. 7 mm.
Operculum ea. 0.6 mm long. Exostome teeth linear-lanceolate, densely and
minutely papillose, 0.25--0.30 mm long; endostome fragmentary and adherent to the
exostome. Spores 15-25 µm. Calyptra cucullate, ea. 1.8 mm long, with sparse
hairs. Inner perigonial leaves ovate, acuminate; paraphyses numerous.
Distribution: Endemic to Japan (Honshu, Shikoku, Kyushu}.

This species grows on tree trunks.
2. Neckera muratae Nog. (Fig. 307, C)

J. Sc. Hiroshima Univ. ser. b, div. 2, 3: 17, f. 4 (1936) .
Plants deep-green, slightly glossy. Secondary stems erect to subarcuate,
densely pinnately-branched , to 70 mm long, ea. 2 mm wide with leaves; branches
complanate-spread ing, 5-1 O mm long, obtuse at apex, with many pinnate
branchlets. Secondary stem leaves complanate and depressed when dry, narrowly
oblong or oblong-lingulate, 1.5- 1.8 x 0.5 mm, acute, concave, not undulate above;
margins serrulate above, crenulate below; costa single, slender, extend ing to midleaf or beyond. Branch leaves similar to the secondary stem leaves. Median
lamina! cells linear, 30-45 x 4.5- 5.5 µm, thin-walled; upper cells 20- 30 x 7-9 µm;
basal cells elongate-rectangular, 25- 40 x 4.5-7.0 µm, the walls not porose; alar
cells rectangular to quad rate, 10-20 x 5-8 µm. Perichaetia on secondary stems;
inner perichaetial leaves oblong, gradually tapering to a short subulate point, ea.
3.8 mm long, the costa weak, extending to 2/3 the leaf length; paraphyses
numerous. Capsules deeply immersed, oblong, ea. 1.2 x 0.65 mm. Operculum
with a short beak, ea. 0.45 mm long. Exostome teeth lanceolate, ea. 0.2 mm long,
yellowish; endostome fragmentary. Calyptra cucullate, small , ea. 0.75 mm long,
with a few hairs. Inner perigonial leaves ea. 0.7 mm long, the costa short or none;
paraphyses few.
Exsiccati : Musci Japonici 9: 438 (1955); 15: 719 (1959) ; 27: 1331 (1976} ; 30: 1481 (1978} .
Distribution: Endemic to Japan (Honshu , Shikoku , Kyushu) .

This species often forms vast, pure tufts on dry limestone cliffs.
3. Neckera pusilla Mitt.

Trans. Linn. Soc. London Bot. ser. 2, 3: 177 (1891 ).
Plants stout, yellowish-green, strongly glossy. Secondary stems 30-40 mm,
rarely to 100 mm long, arcuate when dry, densely and complanately leaved , 2.5-3.0
mm wide with leaves, pinnately branched, the apex often recurved; branches
complanately spreading, mostly simple, 5-10 mm long, obtuse or rarely attenuate
at apex. Secondary stem leaves somewhat homomallous at apex, ovate-oblong,
acute or broadly acute, 1.5- 2.0 x 0.6----0.8 mm, ± concave below, the lateral leaves
concave; margins plane and minutely serrulate above, incurved on one side and

,,,_

,,,,~

~~D,

:tl
tl
l

u
Figure 307.

A. Bissetia lingulata (Mitt.) Broth. a. Plant, x1. b. Cross-section of secondary stem , x35. c.
Cross-section of secondary stem, x212. d. Secondary stem leaves, x11. e. Cells at apex of
secondary stem leaf, x180. f Median laminal cells of secondary stem leaf, x212. g. Cells at
base of secondary stem leaf, x180. h. Inner perichaetial leaf, x17. i. Sporophyte, x8. j.
Capsule , x8. k. Peristome teeth, x135. [Noguchi 12862]
B. Neckera nakazimae (lhs.) Nog. /. Plant, x1. 111. Secondary stem leaves, x20. 11. Median
laminal cells of secondary stem leaf, x250. o. Inner perichaetial leaf, x17. p. Sporophyte, x8. q.
Capsule , x11. r. Peristome teeth, x162. s. Calyptra, x11 . [Holotype of N. nipponica Hor. &
Nog.]
C. N. muratae Nog . 1. Secondary stem leaves, x20. 11. Median laminal cells of secondary
stem leaf, x250. ,·. Cells at base of secondary stem leaf, x225. w. Inner perichaetial leaf, x11. x.
Capsules, x11. y. Peristome teeth, x130. z. Inner perigonial leaf, x36. [1-1 ·, holotype of N.
muratae Nog.; w-z, Noguchi 4651]
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entire below; costa weak, short and forked, or single and extending to mid-leaf, or
indistinct. Branch leaves similar to the secondary stem leaves. Median laminal
cells sublinear, elongate-hexagonal, 30-40 x 4.0-5 .5 µm , the walls thin and
subporose; upper cells rounded-hexagonal or elliptic, 20-30 x 7.0-8.5 µm, the walls
somewhat thicker; alar cells yellowish, quad rate or rectangular, 12- 20 µm long, the
walls thick. Perichaetia on the secondary stems, rarely on branches; inner
perichaetial leaves to 3.5 mm long, oblong, gradually tapering to an elongate
subula, the costa faint or none; paraphyses numerous. Capsules immersed , ovoidoblong or oblong-cylindric, 1.5-2.0 x 0.8--0 .9 mm. Exostome teeth linear, to 0.3 mm
long, yellowish; basal membrane of endostome low, the segments linear, ea. 0.2
mm long, fragile. Spores 20-25 µm. Perigonia on the secondary stems; inner
perigonial leaves acuminate; paraphyses numerous.
3a. var. pusilla (Fig. 305, B)
Secondary stems to 40 mm long, obtuse at apex.
Exsiccati : Musci Japonici 4: 179 (1950) ; 12: 590 (1957) ; 20: 988 (1964); 23: 1131 (1968) .
Distribution: Japan (Honshu, Shikoku , Kyushu), Korea.

3b. var. pendula Nog.

J. Hattori Bot. Lab. 4: 7 (1950) .
Secondary stems ea. 100 mm long, hanged, flexuose, long attenuate at apex.
Distribution: Endemic to Japan (Honshu).

Whether this taxon is distinct as a variety or is merely an ecological form needs
further investigation, because the plants which I have examined are scanty.
4. Neck era pennata Hedw. (Fig. 308, A)
Spee. Muse.: 200 (1801).
Plants green, slightly glossy. Secondary stems spreading horizontally from
substratum, to 40 mm long, ea. 4 mm wide with leaves, sparingly or densely
pinnately branched; branches 1.0-1.5 mm long, usually simple, ea. 3 mm wide with
leaves, obtuse at apex. Secondary stem leaves narrowly oblong to lingulate,
usually ea. 3 x 1 mm, acute or acuminate, asymmetric, slightly cultiform, strongly
undulate above; margins serrulate; costa faint and short. Median lamina! cells
linear to elongate-rhomboidal, 40- 50 x 3.0-4.5 µm slightly flexuose, the walls thin ,
not porose; upper cells oblong-rhomboidal, 20-30 µm long, the walls slightly
thicker; basal cells elongate-rectangular, 45-60 x 7- 9 µm ; alar cells quadrate.
Branch leaves complanate and depressed. Autoicous. Perichaetia aggregated on
the upper part of the secondary stems; inner perichaetial leaves lanceolate, ea. 3.5
mm long, the costa weak, ending near the middle of leaf; paraphyses numerous.
Capsules immersed, oblong, 1.5-2.0 x 0.8 mm, reddish-brown . Operculum 0.5-0.7
mm long, with a short, oblique beak. Exostome teeth linear, 0.60-0.65 mm long,
yellowish, almost smooth, but indistinctly striolate below; endostome segments
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Figure 308.

A. Neckera pennata Hedw. a. Plant, x1. b. Secondary stem leaf, x 15. c. Branch leaf, x20.
d. Inner perichaetial leaves, x9. e. Sporophyte, x7. f Capsule, x9. g. Peristome teeth, x100. h.
Perigonium, x18. i. Inner perichaetial leaf, x28. [Noguchi 14611 from China]
B. N. borealis Nog. j. Secondary stem leaves, x22. k. Cells at apex of secondary stem leaf,
x225. I. Median lamina! cells of secondary stem leaf, x225. m. Branch leaf, x22. n. Sporophyte,
x8. a. Inner perichaetial leaf, x8. p. Capsule , x8. q. Peristome teeth, x150. r. Inner perigonial
leaf, x25. U-o, isotype of N. /aeviuscu/a Card.; p-r, Noguchi 1180]
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linear. Spores 15-25 µm. Calyptra ea. 1.3 mm long, smooth. Inner perigonial
leaves ovate, acute, ea. 0.7 mm long; paraphyses numerous.
Exsiccati: Musci Japonici 8: 379 (1954); 23: 1130 (1968).
Distribution : Japan (Hokkaido , Honshu). Widely distributed in the N. Hemisphere , Australia and
New Zealand .

This species grows on tree trunks and rocks.
A circumboreal species, it is most frequent in northern Japan and becomes
rare southwards.
5. Neckera borealis Nag. (Fig. 308, B)
J. Hattori Bot. Lab. 16: 124 (1956).
N. /aeviuscula Card ., Bull. Soc. Bot. Geneve ser. 2, 3: 277 (1911) , horn. illeg.

Plants medium-sized, strongly glossy. Secondary stems to 60 mm long,
densely pinnately branched, strongly complanately leaved, ea. 4 mm wide with
leaves; branches complanately spreading, to 10 mm long, usually simple.
Secondary stem leaves ovate-oblong, distinctly asymmetric, obtuse or ±
acuminate, 2.0-2.5 x 0.8-0.9 mm, scarcely undulate; margins serrulate above; costa
short, simple or forked . Median lamina! cells sublinear, 35-55 x 3.5-4.5 µm, thinwalled; upper cells shorter, rhomboidal. Branch leaves similar to the secondary
stem leaves but smaller and with larger marginal teeth. Inner perichaetial leaves
oblong, ± abruptly long-attenuate, ea. 4 mm long; paraphyses numerous. Setae
very short. Capsules immersed, oblong-ovoid , 1.5-1.8 x 0.9-1 .0 mm. Operculum
conic or shortly rostrate, ea. 0.7 mm long. Exostome teeth linear, ± irregular in
outline, ea. 0.5 mm long, pellucid, transversely or obliquely striate below, smooth
above; endostome membranaceous. Spores 13-20 µm , ± scabrous. Perigonia on
the secondary stems; inner perigonial leaves cymbiform.
Exsiccati: Musci Japonici 7: 332 (1953) , as N. /aeviuscu/a ; 24: 1178 (197 1).
Distribution: Japan (Hokkaido, Honshu), Soviet Far East .

This species is closely related to N. pennata Hedw., but differs in the more
glossy and not undulate leaves.
6. Neckera flexiramea Card. (Fig. 309, A)
Bull. Soc. Bot. Geneve ser. 2, 3: 277 (1911) .
N. flexiramea var. attenuata Nog ., J. Hattori Bot. Lab . 4: 13, f. 46 (1950) . planiuscu/a Nog. , J. Hattori Bot. Lab. 4: 12, f. 46 (1950).

N. fle xiramea var.

Plants pale-green, soft. Secondary stems elongate, flexuose, pendent, 2.0- 2.5
mm wide with leaves, sparingly branched ; branches simple, 5-10 mm long,
flexuose, more or less sparsely leaved , obtuse at apex. Secondary stem leaves
complanately spreading, oblong or ovate-oblong, usually widest at the median part,
acute to acuminate, 1.2-1 .5 x 0.7-0.8 mm, asymmetric, concave, slightly undulate
above; margins minutely serrulate; costa faint, short and forked , rarely single and
long, the upper leaves usually ovate-oblong, narrower at apex with a longer costa.
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Figure 309.

A. Neckera flexiramea Card. a. Plant, x1 . b. Stem with sporophyte, x8. c. Secondary stem
leaves, x17. d. Cells at apex of secondary stem leaf, x212. e. Median laminal cells of secondary
stem leaf, x310. f Branch leaf, x17. g. Inner perichaetial leaf, x17. h. Peristome teeth , x150. i.
Inner perigonial leaf, x25. [a,b,g-h, Noguchi 2334; c-f, isosyntype of N. f/exiramea Card .; i,
Noguchi 13414]
B. N. fauriei Card . j. Plant, x1. k. Secondary stem leaves, x11. l. Median laminal cells of
secondary stem leaf, x212. m. Inner perichaetial leaf, x11 . n. Capsule, x11. (lsotype of N.
fauriei Card. from Korea]
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Median lamina! cells linear, 30-40 x 3.5-4.0 µm, thin-walled; upper cells elongaterhomboidal, 20--30 x 5.5-6.5 µm, the walls thicker; alar cells almost quad rate, 10-15
µm long, the walls thick. Dioicous. Perichaetia on the secondary stems; inner
perichaetial leaves oblong, shortly acuminate, convolute, ea. 1.8 mm long,
ecostate; paraphyses numerous. Setae 3-4 mm long. Capsules well exserted from
perichaetial leaves, ovoid or ovoid-oblong, with an apophysis, 1.2-1.5 x 0.6-0.8
mm. Operculum 0.70-0 .75 mm long, with an oblique beak. Exostome teeth linear,
ea. 0.4 mm long, evenly, minutely and densely papillose; endostome absent.
Spores 25--35 µm. Calyptra ea. 1.5 mm long, with few, long hairs. Inner perigonial
leaves cymbiform, acuminate, ea. 0.9 mm long; paraphyses few.
Exsiccati: Musci Japonici 7: 331 (1953); 10: 480 (1956).
Distribution: Japan (Honshu, Shikoku, Kyushu), Korea, Taiwan.

This species grows on tree trunks.
7. Neck era fauriei Card. (Fig. 309, B)
Bull. Soc. Bot. Geneve ser. 2, 3: 277 (1911 ).
Plants green, slightly glossy. Secondary stems to 40 mm long, ea. 4 mm wide
with leaves, blunt at apex, pinnately branched; branches complanately spreading,
10-15 mm long, usually simple, blunt at apex. Secondary stem leaves broadly
ovate or oblong-ovate, distinctly asymmetric, 2.5-3.0 x 1.3-1 .5 mm, broadly acute,
concave below, deeply undulate above; margins minutely serrulate above, broadly
incurved on one side below; costa single, extending to mid-leaf or more, rarely
short and forked. Median laminal cells elongate-rhomboidal, 40-55 x 5.5-7.0 µm,
the walls slightly incrassate at the corners; upper cells rhomboidal, 15-20 x 7-8 µm;
alar cells quad rate, 10-15 µm long. Perichaetia on the secondary stems; inner
perichaetial leaves oblong-lanceolate, with a short acumen, ea. 3.5 mm long, the
costa indistinct or none; paraphyses few. Capsules immersed, ovoid-oblong, ea. 2
x 0.9 mm, brown. Exostome teeth linear, 0.5-0.6 mm long, yellowish, evenly and
minutely papillose; basal membrane of endostome low, the segments as long as
the exostome teeth, perforate along the keel. Spores 28-35 µm.
Exsiccati: Musci Japonici 29: 1431 (1977) .
Distribution: Japan (Honshu, Shikoku, Kyushu), Korea.

This species often grows on tree trunks and branches in valleys.
8. Neckera humilis Mitt. (Fig. 310, A)
Trans. Linn. Soc. London Bot. ser. 2, 3: 174 (1891 ).
N. humilis var. complanatula Card. , Bull. Soc. Bot. Geneve ser. 2, 3: 276 (1911). Okam. , J. Coll. Sc. Imp . Univ. Tokyo 38(4): 42, f . 19 (1916).

N. kamakurana

Plants pale-green, slightly glossy. Secondary stems to 50 mm long, 3-4 mm
wide with leaves, obtuse at apex, sparingly branched; branches 5-10 mm long,
simple, densely and scarcely complanately leaved, obtuse at apex. Lateral leaves
on secondary stems slightly imbricate when dry, oblong-ovate or ovate, slightly
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Figure 310.
A.Neckerahumilis Mitt. a. Plant, x1. b. Secondary stem leaves, x11. c. Cells at apex of
secondary stem leaf, x212. d. Median lamina! cells of secondary stem leaf, x212. e. Branch
leaves, x10. f Sporophyte , x7. g. Inner perichaetial leaf, x10. h. Capsu le, x11. i. Peristome
teeth, x150. j. Inner perigonial leaf, x25. [a-g,i,j , Faurie 2400; h, Ui 2308]
B. N.yezoana Besch . k. Plant, x1. /. Secondary stem leaves, x11. 111. Cells at apex of
secondary stem leaf, x212. 11 . Median lamina! cells of secondary stem leaf, x212. o.
Sporophyte , x11. p. Inner perichaetial leaves, x11 . q. Capsule, x11 . r. Peristome teeth, x150. s.
Perigonium, x25. 1. Inner perigonial leaf, x35. [k-p,s,t, isosyntype of N. yezoana Besch .; q,r,
Noguchi 11370]
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asymmetric, broadly acute, 2.8-3.0 x 0.9--1.1 mm, slightly undulate above, concave
below; dorsal leaves imbricate, somewhat obtuse the margins crenulate or entire,
the costa weak, single and extending beyond mid-leaf, or short and forked . Branch
leaves similar to the secondary stem leaves but scarcely undulate. Median laminal
cells elongate-hexagonal or -rectangular, 35-45 x 6-7 µ,m , the walls somewhat
incrassate, subporose; upper cells irregularly hexagonal or rhomboidal , 10-15 x
8-10 µ,m, the walls thick and subporose; mid-basal cells elongate-rectangular,
55-70 x 8.0-8.5 µ,m, the walls thick; alar cells indistinctly differentiated, yellowish,
quad rate or rectangular, 10-15 µ,m long, the walls thick. Autoicous. Perichaetia on
the secondary stems, rarely on branches; inner perichaetial leaves obovate-oblong,
abruptly attenuate, ea. 3.0 x 0.7 mm, the costa slender, extending to near mid-leaf;
paraphyses numerous. Capsules immersed (but the upper part and operculum are
visible) oblong-cylindric, 1.5- 2.0 x 0.8-0.9 mm, brown. Operculum obliquely
rostrate, 0.6-0.7 mm long. Exostome teeth linear, narrowly attenuate, 0.50---0.55
mm long, yellowish, minutely papillose above, smooth below; endostome segments
fragile. Spores 15-25 µ,m. Calyptra 0.9--1.0 mm long, with few hairs. Inner
perigonial leaves ea. 0.7 mm long; paraphyses numerous.
Exsiccati: Musci Japonici 2: 82 (1 948); 4: 178 (1950); 9: 437 (1955) .
Distribution: Japan (Hon shu , Shi koku, Kyu shu) , Korea.

This species is not rare in Japan. It usually grows on tree trunks.
9. Neckera yezoana Besch. (Fig. 310, B)
Ann. Sc. Nat. Bot. ser. 7, 17: 358 (1893) .
N. hayachinensis Card ., Bull. Soc. Bot. Geneve ser. 2, 3: 276 (1911). Finsk. Vet. Soc. Foerh. 62A(9): 24 (1921) .

N. uematsui Broth ., Oefv.

Plants robust, forming dense, pale-green tufts, slightly glossy, often brownish
below. Secondary stems to 50 mm long, ea. 4 mm wide with leaves, obtuse at
apex, densely pinnately branched; branches complanately spreading, ea. 5 mm
long (each of same length), scarcely complanately leaved , obtuse at apex.
Secondary stem leaves appressed when dry, erect-spreading when moist, ovateoblong, almost symmetric, acute or shortly apiculate, 3.0- 3.8 x 1.0-1 .5 mm,
concave, deeply undulate (the undulation few); margins crenulate above, incurved
on one side below; costa slender, single and extending to or beyond mid-leaf, or
short and forked . Branch leaves similar to the secondary stem leaves, but the costa
usually shorter. Median laminal cells linear-rhomboidal or sublinear, 40- 70 x 6.5-7.5
µ,m, the walls incrassate and subporose; upper cells elongate-hexagonal or elliptic,
25-30 x 8.5-10.0 µ,m, the walls thicker and subporose; mid-basal cells linear, 35-70
x 6.5-8.5 µ,m , the walls incrassate and porose; alar cells rectangular or quadrate,
20-30 µ,m long, the walls thick. Autoicous. Perichaetia on secondary stems, rarely
on branches; inner perichaetial leaves large, oblong, gradually linear-lanceolate, ea.
3.8 mm long, the costa weak, extending to mid-leaf or none; paraphyses few and
short. Capsules deeply immersed among the perichaetial leaves, oblong-ovoid ,
1.2-1 .5 x 0.8-0.9 mm, brown. Operculum obliquely rostrate, ea. 0.6 mm long.
Exostome teeth linear-lanceolate, 0.40---0.45 mm long, yellowish, indistinctly
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Figure 311.

A. Neckera polyc/ada C. Muell. a,b. Secondary stem leaves, x11. c, d. Branch leaves, x1 1.

e. Median laminal cells of secondary stem leaf, x250. [a,c,e, Musci Japonici 378;

b,d, Noguchi

41567]

B. N. konoi Broth. ex Card. f Plant, x1. g. Secondary stem leaves, x11. h. Cells at apex of
secondary stem leaf, x212. i. Median laminal cells of secondary stem leaf, x2 12. j. Branch leaf,
x 11 . k. Sporophyte , x8. /. Inner perichaetial leaf, x11. m. Capsule , x8. n. Peristome teeth ,
x 150. o. Perigonium, x17. p. Inner perigonial leaf, x25. [f,n, isosyntype of N. konoi Broth. ex
Card .; o,p, Noguchi 1281 7]
C. N. coreana Card . q. Secondary stem leaf, x 11 . r. Cells at apex of secondary stem leaf,
x225. s. Median laminal cells of secondary stem leaf, x225. 1. Branch leaf, x 11 . [lsotype of N.
coreana Card. from Korea]
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papillose; endostome segments fragile. Spores 22-40 µm. Calyptra ea. 0.7 mm
long, with a few hairs. Inner perigonial leaves broadly ovate, shortly acuminate;
paraphyses few.
Exsiccati : Musci Japonici 8: 380 (1954) ; 13: 633 (1958} ; 25: 1232 (1973}.
Distribution: Japan (Hokkaido, Honshu, Shikoku , Kyushu, Ryukyu) , Korea, Taiwan, Saghalien.

This species grows on tree trunks, and has a northern distribution in Japan.
10. Neckera polyclada C. Muell. (Fig. 311, A)
Nuov. Giorn. Bot. ltal. n. ser. 3: 114 (1896).
N. menziesii auct. non Hook. in Drumm.: Nog ., J. Hattori Bot. Lab. 10: 62, f. 3, 4 (1953).

Plants robust and rigid , pale-green. Secondary stems elongate, densely and
complanately leaved , ea. 5 mm wide with leaves, obtuse at apex, densely pinnatelyor sparingly-branched, with few filiform paraphyllia; branches complanately
spreading, often caduate at apex. Secondary stem leaves complanately spreading,
scarcely constricted when dry, lingulate to narrowly oblong, apiculate at apex,
cordate at base, slightly undulate above, concave below; margins incurved on one
side at base; costa single, thin, extending to 3/4-4/ 5 the leaf length. Branch leaves
similar to the secondary stem leaves, but much smaller and the undulation obscure.
Median laminal cells sublinear to linear-rhomboidal, the walls with localized
thickenings; apical cells elliptic or obliquely hexagonal, thick-walled .
Exsiccati: Musci Japon ici 8: 378 (1954) , as N. men zies ii.
Distribution : Japan (Honshu , Shikoku}, Ch ina.

This species grows on calcareous rocks.
The upper parts of branches are often defoliated because of the fragile nature
of the leaves. This species has a similar appearance to N. menziesii Hook. in
Drumm., but it is distinguished by the lack of paraphyllia which characterize the
latter.
The sporophytes of this species are unknown in Japan.
11. Neckera konoi Broth. ex Card. (Fig. 311 , B)
Bull. Soc. Bot. Geneve ser. 2, 3: 277 (1911 ).
Plants large, green to pale-green, somewhat glossy. Secondary stems to 100
mm long, rarely flexuose, ea. 4 mm wide with leaves, often long-attenuate at apex,
pinnately branched; branches simple or with a few branchlets, 10-15 mm long,
rarely longer, often flagelliform-attenuate . Secondary stem leaves erect-spreading,
rarely somewhat homomallous, oblong-lingulate, acute or acuminate, 2.8-3.2 x
0.9-1 .0 mm, asymmetric, somewhat scalpelliform, deeply undulate above, concave
below; margins serrulate above, incurved on one side and entire below; costa
single, slender, extending beyond mid -leaf, rarely forked and short. Branch leaves
similar to the secondary stem leaves, but smaller and scarcely undulate. Median
laminal cells linear, 40- 55 x 6-7 µm, the walls thick and subporose; upper cells
elongate-rhomboidal, 20- 30 x 7- 8 µm, the walls thicker and subporose; alar cells
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yellowish-brown, rectangular, 15-20 µm long, the walls thick and porose. Dioicous.
Perichaetia on the secondary stems; inner perichaetial leaves oblong, abruptly
subulate, to 3.8 mm long, ecostate, the margins entire but crenulate above;
paraphyses numerous. Setae 5-6 mm long, brown. Capsules ovoid-oblong,
1. 7-2.0 x 0.9 mm, brown. Operculum rostrate, 1.0-1.2 mm long. Exostome teeth
linear, ea. 0.38 mm long, yellowish, indistinctly papillose; endostome segments
slender, fragile. Spores 15-20 µ,m. Calyptra large, extending to the middle of urn,
2.5-3.0 mm long, with several long hairs. Inner perigonial leaves broadly ovate,
acuminate, ea. 0.85 mm long; paraphyses few.
Exsiccati: Musci Japonici 8: 377 (1954).
Distribution: Japan (Honshu, Shikoku , Kyushu}, Korea.

This species grows on tree trunks, rarely on rocks.
N. coreana Card. (Fig. 311, C) seems to be a varietal form of this species,

bearing strongly falcate leaves.

3. Neckeropsis Reichdt.
Primary stems stoloniform, leaves remote, scale-like. Secondary stems often
flexuose, strongly complanately leaved, in cross-section central strand none,
cortical layer composed of 3-4 rows of small, strongly incrassate cells; branches
short. Secondary stem leaves pseudotetrastichous, somewhat dimorphous, the
lateral leaves complanate, the dorsal leaves appressed when dry, apiculate, round
or truncate at apex, asymmetric, often transversely undulate; margins crenulate at
apex; costa usually single and extending beyond mid-leaf, or short and forked.
Branch leaves similar to the secondary stem leaves, but smaller. Median lamina!
cells usually pellucid, linear, oblong or rhomboidal, the walls incrassate; upper cells
shorter and wider; basal cells linear, the walls thick and porose; alar cells not
differentiated. Perichaetia on secondary stems or branches; inner perichaetial
leaves much larger than outer leaves; paraphyses present. Capsules immersed or
exserted; stomata absent. Annulus absent. Operculum conic, with a small oblique
beak. Exostome teeth papillose; basal membrane of endostome low, the segments
linear, stout, perforate, as long as the exostome teeth. Spores finely papillose.
Calyptra cucullate, with or without hairs. Perigonia on the secondary stems; inner
perigonial leaves broadly ovate, cymbiform, almost ecostate; paraphyses present.
KEY TO THE SPECIES

1. Leaves strongly complanate, glossy, apiculate, not undulate .......... 1. N. nitidula
1. Leaves somewhat complanate, not or slightly glossy, obtuse, deeply undulate ...
....... ....... .............. ...... ... ........... ... .... .......................... ........ ........... ..... ... ......... .. .......... 2

2. Leaves rounded or truncate at apex. Capsules immersed ........ 2. N. obtusata
2. Leaves truncate at apex. Capsules well-exserted from the perichaetia .......... ..
.. ... . ... .. .. .. .. ....... .. .. .. . .. .. .. .. .. .. .... .. .. .. .. .. .. .. ... .. .. .. .. .. ... . ..... .. .. .. .. .. .. .. .. .. .. 3. N. calcicola
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1. Neckeropsis nitidula (Mitt.) Fleisch. (Fig. 312)

Musci FI. Buitenzorg 3: 882 (1908).
Homalia nitidu/a Mitt., J . Linn . Soc. Bot. 8: 155 (1864).

Plants strongly flattened, yellowish and glossy. Secondary stems simple or
with several branches, usually to 50 mm long, rarely longer, with leaves 2-4 mm
wide; branches complanately spreading, ea. 1O mm long, obtuse at apex.
Secondary stem leaves widely spreading, slightly overlapping, usually ea. 2 x 1 mm,
oblong, scalpelliform or slightly obovate, distinctly asymmetric, widest at apical
part, apiculate; margins serrulate in the upper half; costa slender, single, extending
to mid-leaf, occasionally forked and short. Median laminal cells oblong or elongateelliptic, ea. 30 x 10 µm, the walls thin; upper cells rhomboidal, ea. 20 x 9 µm, the
walls thicker; marginal cells somewhat smaller. Dioicous. Perichaetia on the
secondary stems; inner perichaetial leaves, oblong, abruptly subulate, to 3 mm
long, serrulate above, the costa weak, extending to mid-leaf; paraphyses
numerous. Capsules immersed, oblong or ovoid-oblong, reddish-brown, ea. 1.3 x
0.8 mm. Operculum ea. 0.65 mm long. Exostome teeth linear, strongly attenuate,
ea. 0.38 mm long, yellowish, minutely and densely papillose; endostome segments
rigid, linear, perforate along the keel, papillose, as long as the exostome teeth.
Spores 12-15 µm. Calyptra cucullate, ea. 1 mm long, with a few hairs. Inner
perigonial leaves shortly apiculate, ea. 0.8 mm long; paraphyses few.
Exsiccati: Musci Japonici 2: 83 (1948); 30: 1483 (1978); 33: 1629 (1982).
Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu, Ryukyu, Bonin Isis .), China, Taiwan.

The plants grow usually on trees in lowland forests.
2. Neckeropsis obtusata (Mont.) Fleisch. ex Broth. (Fig. 313)
In Engler & Prantl, Nat. Pfl. ed . 2, 11: 187 (1925) .
Neckera obtusata Mont., Ann. Sc. Nat. Bot. ser. 2, 19: 240 (1843). Hedwigia 38: 227 (1899).

Neckera tosaensis Broth.,

Plants green, not glossy. Secondary stems to 200 mm long, complanately
leaved, ea. 6 mm wide with leaves, usually obtuse at apex. Secondary stem leaves
lingulate, rounded at apex, 2.8-3.5 x 1.0- 1.2 mm, deeply undulate; margins
minutely serrulate above, entire below; costa single, extending to 1/3 the leaf
length. Median lamina! cells elongate-hexagonal , 25-30 x 5.5-7.0 µm, the walls
incrassate; apical cells rhomboidal, 10-15 µm long; marginal cells smaller; midbasal cells elongate-rectangular, 40-55 x 6.5-7.5 µm, the walls incrassate and
porose. Dioicous. Perichaetia usually on the secondary stems, occasionally on
branches; inner perichaetial leaves large, gradually attenuate, to 2.5 mm long, the
costa weak, short; paraphyses numerous, extending up the base of urn. Capsules
almost immersed, ovoid -oblong, 1.2-1.5 x 0.7-0.8 mm brown. Exostome teeth
linear, ea. 0.3 mm long, often perforate along the median line, yellowish, indistinctly
papillose; endostome segments rigid, filiform, perforate, as long as the exostome
teeth. Spores 15-25 µm. Calyptra cucullate, ea. 1 mm long, densely hairy.

NECKERACEAE

709

Figure 312.
Neckeropsis nitidula (Mitt.) Fleisch. a. Plant, x1. b. Secondary stem with sporophyte, x7. c.
Secondary stem leaves, x14. d. Cells at apex of secondary stem leaf, x225. e. Median laminal
cells of secondary stem leaf, x225. f Inner perichaetial leaf, x1 0. g. Capsule, x1 0. h. Peristome
teeth, x150. i. Perigonium, x17. j. Inner perigonial leaf, x25. [a,b,f-h, Noguchi 5513; c-e,
Noguchi 360; i,j, Noguchi 362]

710

NECKER/\CE/\E

Perigonia on the secondary stems; inner perigonial leaves shortly acuminate, ea.
0.8 mm long; paraphyses numerous.
Exsiccati: Musci Japonici 1: 29 (1947) , as Neckera tosaensis; 3: 127 (1949), as N. tosaensis ; 15:
720 (1959), as N. tosaensis; 21: 1035 (1960); 22: 1085 (1968); 25: 1233 (1973) ; 33: 1630 (1982).
Distribution: Japan (Honshu, Shikoku, Kyushu , Ryukyu , Bonin Isis.), China, Taiwan.

This species grows on tree trunks or rocks.
3. Neckeropsis calcicola Nog. (Fig. 314)

J. Hattori Bot. Lab. 16: 124, f. 1 (1956).
N. lepineana auct. non (Mont.) Fleisch .: Neg., J. Hattori Bot. Lab. 4: 17 (1950).

Plants large, yellowish- or pale-green, slightly glossy. Secondary stems often
longer than 300 mm, distinctly flexuose, sparsely and complanately leaved, with
leaves ea. 6 mm wide, obtuse at apex, sparingly and subpinnately branched;
branches widely spreading, short or long, simple or with a few branchlets.
Secondary stem leaves lingulate, truncate, 3.0-3.5 x 1.4-1.6 mm, deeply undulate
above, the lateral leaves widely spreading from a clasping base; irregularly crenate
at apex; costa weak, extending to 1/3 the leaf length, often forked. Median laminal
cells oblong or sublinear, 35-45 x 5.0-6.5 µm, the walls subporose; upper cells
shorter, rectangular or rhomboidal, 12-20 x 6-8 µm, thick-walled; median basal
cells elongate, the walls incrassate, subporose.
Dioicous.
Perichaetia on
branches; inner perichaetial leaves oblong, shortly subulate, ea. 1.5 mm long,
reflexed, ecostate; paraphyses numerous, exserted from the perichaetial leaves.
Setae 1.8-2.0 mm long, yellowish-brown. Capsules exserted from perichaetia,
ovoid-oblong or oblong, 1.8-2.0 x 0.7-0.9 mm, yellowish-brown. Operculum ea. 0.6
mm long. Exostome teeth linear-lanceolate, attenuate, ea. 0.4 mm long, pellucid,
evenly and densely papillose; endostome segments linear, slightly keeled,
perforate, as long as the exostome teeth, finely papillose. Spores 13-20 µm.
Calyptra cucullate, ea. 1.5 mm long, with several long hairs.
Exsiccati: Musci Japonici 1: 18 (1947), as N. lepineana; 17: 833 (1962); 20: 989 (1964); 22: 1084
(1968); 27: 1332 (1976); 29: 1432 (1977); 30: 1482 (1978).
Distribution: Endemic to Japan (Honshu , Shikoku , Kyushu , Ryukyu).

This species is confined to limestone. Plants in sunny habitats are often tinged
with deep- or blackish-purple.

4. Homaliodendron Fleisch.
Plants small to large, strongly flattened, flabellate. Primary stems stoloniform,
elongate; secondary stems erect, in cross-section without central strand; branches
and branchlets complanately spreading in one plane, strongly complanately leaved.
Secondary stem leaves widely spreading and strongly complanate, often
asymmetric; margins usually coarsely incised above, rarely crenate; costa single,
extending to mid-leaf or beyond. Median laminal cells oblong-hexagonal , usually
thin-walled; upper cells elliptic to rhomboidal, usually not porose; mid-basal cells
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Figure 313.
Neckeropsis obtusata (Mont.) Fleisch. ex Broth . a. Plant, x1 . b. Plant, x13. c. Secondary
stem leaves, x8. d. Cells at apex of secondary stem leaf, x212. e. Median lamina\ cells of
secondary stem leaf, x212. f Sporophyte, x10. g. Inner perichaetial leaf , x12. h. Peristome
teeth, x150. i. Perigonium , x17. j. Inner perigonial leaf, x25. [a,b,f-j, Noguchi 8066; c--e, Faurie
1117]
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elongate, the walls thick; alar cells not differentiated. Perichaetia on branches or
secondary stems; inner perichaetial leaves abruptly narrowed; paraphyses
numerous. Setae elongate. Capsules ovoid to oblong-cylindric or subglobose;
stomata present. Annul us none. Peristome double; exostome teeth linear, without
basal membrane, finely and densely papillose; basal membrane of endostome low,
the segments linear, as long as the exostome teeth, finely papillose. Operculum
shortly rostrate. Calyptra cucullate.
K EY TO THE SPECIES

1. Secondary stem leaves oblong to ovate, acute, coarsely dentate above .... ..... .. ...
.... .. ......... .... ..... ..................... ..... ... ... ........... ......... ..... .... ............ . 3. H. scalpellifolium
1. Secondary stem leaves lingulate to spathulate, rounded or truncate, crenate at
apex .... .......... ..... ... ... ........ .... .... .. ..... ..... .... ...... .... ..... ..... .... ...... ... .......... ...... ...... ... .... 2
2. Plants small. Secondary stems attenuate at apex, sparsely branched .
Secondary stem leaves lingulate to ovate-lingulate, rounded at apex .. .... ....... .
.... ................. ........... ............... .... ................ .. ............... ... ......... .. .. ... 1. H. exiguum
2. Plants large. Secondary stems obtuse at apex, usually bipinnately, rarely
tripinnately branched. Secondary stem leaves lingulate to obovate-lingulate,
truncate at apex ...... ............ ... .... ... .. .... ....... .... .. .... ...... ..... .... 2. H. microdendron
1. Homaliodendron exiguum (Bosch & Lac.) Fleisch. (Fig. 315, A)

Musci FI. Buitenzorg 3: 897, f. 156 (1908) .
Homalia exigua Bosch & Lac., Bryol. Jav. 2: 55, t. 175 (1862).

Plants small, yell owish- or pale-green, somewhat glossy. Secondary stems
usually 20-30 mm, rarely to 40 mm long, ea. 2 mm wide with leaves, scarcely
frondose, often caudate above, with several branches in well developed plants;
branches simple, the lower branches short. Secondary stem leaves lingulate to
ovate-lingulate, to 1.5 x 0.7 mm, asymmetrical , more or less cultiform, rounded at
apex, the upper leaves smaller; margins narrowly inflexed on one side below,
irregularly crenate above; costa slender, extending to 2/ 3 the leaf length, rarely
longer. Branch leaves obovate, narrowest at insertion, widest near apex, rounded
at apex, ea. 0.7 x 0.4 mm. Median lamina! cells hexagonal or rhomboidal, ea. 16 x 7
µm, the walls uniformly thin; marg inal cells somewhat smaller; upper cells elliptic or
transversely rectangular, ea. 1O x 7 µm, thick-walled. Perichaetia on the secondary
stems; inner perichaetial leaves narrowly lingulate from an oblong base, ea. 0.9 mm
long, rounded at apex; paraphyses numerous. Male plants unknown.
Exsiccati : Musci Japonici 1: 31 (1947) ; 18: 876 (1962) ; 28: 1371 (1977).
Di stribution : Japan (Honshu , Shikoku , Kyushu, Ryukyu) . Widely distributed in tropical and
subtropical Asia and Africa (incl. Madagascar), but seems to be rare .

This species grows on tree trunks or rocks.
2. Homaliodendron microdendron (Mont.) Fleisch. (Fig. 315, B)
Hedwigia"45: 78 (1906).
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Neckeropsis calcico/a Nog . a. Plant, x1. b. Secondary stem with sporophyte, x8. c. Crosssection of secondary stem , x212. d. Secondary stem leaves, x11. e. Cells at apex of secondary
stem leaf, x245. f Median laminal cells of secondary stem leaf, x245. g. Sporophyte, x10. h.
Peristome teeth , x130. [Holotype of N. ca/cicola Nog .)
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Hookeria microdendron Mont. , Ann. Sc. Nat. Bot. ser. 2, 19: 240 (1843) . (Mont.) Jaeg., Ber. S. Gall. Naturw. Ges. 1875-76: 296 (1877).

Homalia microdendron

Plants medium-sized, yellowish-green, strongly glossy. Secondary stems
usually bipinnately branched, to 70 mm long; branches 2- 3 mm wide with leaves, to
25 mm long, the lower branches with several pinnate branchlets. Secondary stem
leaves strongly complanate, lingulate to obovate-lingulate, distinctly asymmetrical ,
almost truncate at apex, widest in the upper part, to 3.0 x 1.5 mm, arcuate; margins
narrowly inflexed on one side below, irregularly crenate at apex; costa extending to
3/4 the leaf length. Branch leaves spathulate-lingulate, asymmetrical, truncate,
rarely rounded-obtuse, widest at apex, narrowest at insertion, usually 1.0-1.3 x 0.5
mm. Median lamina! cells elongate-hexagonal or -rhomboidal, 28-35 x 7-8 µm, the
walls thin; marginal cells smaller; apical cells elliptic or transversely rectangular,
mostly 7-1 0 J..L m long, the walls somewhat thicker; mid-basal cells elongaterectangular, 40-55 x 6-7 µm, the walls thicker, subporose. Dioicous. Perichaetia
lateral on the secondary stems; inner perichaetial leaves ovate, abruptly narrowed
to a lingulate lamina, obtuse. Setae ea. 2 mm long. Capsules oblong-cylindric, with
an indistinct apophysis, ea. 2.0 x 0.8 mm, yellowish, often tinged with black when
old. Peristome white; exostome teeth attenuate, ea. 0.35 mm long, separated,
inserted below the mouth of capsule; endostome segments normal. Perigonia on
branches or on the secondary stems; inner perigonial leaves ovate, obtuse, ea. 0 .5
mm long; paraphyses absent.
Distribution: Japan (Ryukyu) , Taiwan, China, Borneo, Thailand , Himalaya, India.

The sporophytes are very rare and are unknown in Japanese plants. The
above descriptions and illustrations of the sporophytes were based on a specimen
from Mt. Pacho, Payap Chiegrai, Thailand.
3. Homaliodendron scalpellifolium (Mitt.) Fleisch. (Fig. 316}
Hedwigia 45: 75 (1906}.
Neckera scalpellifolia Mitt., J. Linn . Soc. Bot . suppl. 1: 119 (1859).

Plants large, yellowish-green, glossy. Secondary stems erect, to 100 mm long,
the stipes 10-30 mm long, tripinnately branched above, forming a frond; branches
15-30 mm long, complanately leaved, ea. 4 mm wide with leaves. Secondary stem
leaves ovate, broadly acute, to 4.0 x 1.7 mm, asymmetrical, slightly cultiform;
margins incurved on one side at base, coarsely incised above; costa extending to
2/3 the leaf length, often forked above. Branch leaves oblong, asymmetrical, to 2.2
x 1.0 mm, plane, coarsely dentate above; leaves of branchlets much smaller.
Median laminal cells sublinear or elongate-hexagonal, 40-55 x 5.5-7.0 µm, the walls
thin, but with localized thickenings; marginal cells shorter; upper cells roundedhexagonal or rhomboidal , 15- 20 x 10-14 µm, the walls ± thick, subporose; midbasal cells long-hexagonal or linear, 45- 55 x 8-9 µm, the walls thick and porose.
Dioicous. Perichaetia on branches; inner perichaetial leaves oblong, long subulate,
to 2 mm long, remotely dentate, ecostate. Setae almost as long as the capsule
(including operculum), slightly scabrous. Capsules erect, ovoid-oblong, 1.7-2.0 x
1.0- 1.2 mm, reddish-brown . Annulus present. Operculum conic, with an oblique
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Figure 315.

A. Homaliodendron exiguum (Bosch & Lac.) Fleisch. a. Plant, x1. b. Secondary stem
leaves, x30. c. Cells at apex of secondary stem leaf, x270. d. Median laminal cells of
secondary stem leaf, x270. e. Branch leaves, x30. f Inner perichaetial leaf, x40. [Musci
Japonici 31]
B. H. microdendron (Mont.) Fleisch. g. Stipe leaf, x9. h. Secondary stem leaves, x9. i. Cells
at apex of secondary stem leaf, x270. j. Median laminal cells of secondary stem leaf, x270. k.
Branch leaf, x9. /. Sporophyte, x9. m. Inner perichaetial leaf, x25. n. Peristome teeth, x162. o.
Perigonium, x25. p. Inner perigonial leaf, x40. [g-k, Noguchi 1868; 1-p, Kitagawa 3776 from
Thailand]
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beak, 0.5--0.8 mm long. Exostome teeth linear, ea. 0.6 mm long, yellowish;
endostome segments normal. Spores 13-21 µ,m, scabrous. Calyptra cucullate,
sparingly hairy. Inner perigonial leaves cymbiform, ea. 1 mm long, almost ecostate;
paraphyses present.
Exsiccati: Musci Japonici 1: 5 (1948); 15: 702 (1959); 16: 776 (1960); 19: 921 (1964); 23: 1126
(1968); 30: 1472 (1978); 31: 1525 (1980); 33: 1622 (1982),
Distribution : Japan (Honshu, Shikoku , Kyushu, Ryukyu), Korea, Taiwan, Philippines, Vietnam,
Malaya, Sri Lanka.

This species is rather common on tree trunks and vertical rock faces in moist
valleys in southern Japan, but the sporophytes are rare.

5. Homaliadelphus Dix. & P. Vard.
Homaliadelphus targionianus (Mitt.) Dix. & P. Vard.

Rev. Bryol. n. ser. 4: 142 (1932).
Neckera targioniana Mitt. , J. Linn. Soc. Bot. suppl. 1: 117 (1859).

Plants yellowish-green, somewhat glossy. Secondary stems prostrate, to 100
mm long, flexuose when dry, complanately and densely leaved, ea. 3 mm wide with
leaves, obtuse at apex, somewhat pinnately branched; branches somewhat
flexuose or curved when dry, as wide as the secondary stem, mostly simple.
Leaves incurved towards the ventral side when dry, broadly ovate to rotund , 1.5-2.0
x 0.4-1.3 mm, asymmetric, rounded at apex, not apiculate, narrow at base,
ecostate; margins entire, a small lobe incurved at basal corner. Median laminal
cells elliptic, 28-35 x 7--8 µm, thick-walled; upper cells rounded or roundedquadrate, shorter, thick-walled , 7-10 µm long ; marginal cells short, 7-1 0 µm long;
lower median cells lax, elongate-hexagonal or sublinear, 55-70 x 10-12 µm, the
walls thick and porose. Dioicous.
Perichaetia on secondary stem; inner
perichaetial leaves oblong abruptly linear or narrowly lingulate, obtuse and dentate
at apex, the outer leaves often lingulate; paraphyses numerous, ea. 0.5 mm long.
Setae 4-6 mm long, ea. 0.15 mm thick, brown, smooth. Capsules erect, narrowly
oblong or ovoid-cylindric, with a distinct apophysis. Operculum conic, with an
oblique beak, 0.5--0.7 mm long. Exostome teeth linear-lanceolate, ea. 0.15 mm
long, smooth, yellowish, pellucid; endostome fragile, fragmentary. Spores 15-20
µ,m , with fine papillae. Calyptra cucullate, with few long hairs, 1.7-2 .0 mm long.
a. var. targionianus (Fig . 317, A)
Exsiccati: Musci Japonici 3: 126 (1949) ; 6: 272 (1953) ; 15: 701 (1959) ; 26: 1273 (1976).
Distribution : Japan (Honshu, Shikoku, Kyu shu), Korea, China, southern India.

This taxon grows on limestone.
b. var. laevidentatus (Okam.) Nag.
J. Hattori Bot. Lab. 4: 28, f. 52-59 (1950).
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Homalia /aevidentata Okam., J. Coll. Sc. Imp. Univ. Tokyo 36(7): 20, t. 10, f. A-H (1915). Homaliadelphus /aevidentatus (Okam.) lwats., Bryologist 61: 70, f. 11-19, 43-46 (1958).

Leaves obovate, 0.8-1.2 x 0.55-0. 75 mm. Setae 1.5-3.0 mm long. Capsules
1.0-1. 7 x 0.35-0.60 mm. Phyllodioicous
Exsiccati: Musci Japonici 16: 775 (1960) .
Distribution: Japan (Honshu, Shikoku , Kyushu), Soviet Far East.

This taxon grows on tree trunks.
c. var. rotundatus Nog. (Fig. 317, B)

J. Hattori Bot. Lab. 4: 27, f. 52 (1950}.
H. sharpiivar. rotundatus (Nog.) lwats., Bryologist 61: 75, f. 28-35 (1958).

Leaves rounded, 0.8-1.0 x 0.7-0.8 mm.
Exsiccati: Musci Japonici 8: 370 (1954).
Distribution: Japan (Honshu, Shikoku , Kyushu) , Taiwan.

The taxon grows on limestone.

6. Himantocladium (Mitt.) Fleisch.
Himantocladium plumula (Nees) Fleisch. (Fig. 318, A)
Musci FI. Buitenzorg 3: 889, f. 156 (1907).
Pilotrichum plumura Nees in Brid., Bryol. Univ. 2: 759 (1827).

Plants pale-green, scarcely glossy. Primary stems stoloniform, minutely and
remotely leaved; secondary stems erect, to 60 mm long, dendroid; without central
strand, the stipes 10-15 mm long, elsewhere densely and pinnately branched;
branches erect-spreading, 5-15 mm long, simple or with several branchlets,
complanately leaved, 2.0-2.5 mm wide with leaves, obtuse at apex. Secondary
stem leaves widely spreading from a wide-clasping base, oblong-ovate, the apex
apiculate, 1.8-2.2 mm long, 0.5-0.6 mm wide at apex, the basal part much wider
than middle, concave, somewhat rugulose; margins broadly inflexed on one side in
the lower half, crenulate in apical part; costa stout, extending below the leaf apex.
Branch leaves similar to the secondary stem leaves but smaller. Median lamina!
cells quad rate, rounded-hexagonal or irregular, 10-15 x 5.5-7.0 µm, the walls thick;
apical cells rounded-elliptic or rhomboidal, 8-12 µm long ; mid-basal cells narrowly
rectangular, 25-30 x 4-5 µm, thick-walled; alar cells scarcely differentiated.
Perichaetia on the secondary stems and branches; inner perichaetial leaves from
an ovate-oblong base tapering to a reflexed subula, ea. 1 mm long, serrulate at tip,
the costa indistinct, short; paraphyses numerous, slightly exserted from perichaetial
leaves. Setae 1.0-1.5 mm long. Capsules erect, narrowly oblong, with a large
apophysis, ea. 1.3 x 0.6 mm, brown, becoming black with age; stomata none.
Annulus absent. Operculum obliquely rostrate from a conic base, ea. 0.5 mm long.
Exostome teeth sublinear, ea. 0.35 mm long, evenly and densely papillose; basal
membrane of endostome low, the segments linear, as long as the exostome teeth,
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Figure 317.

A. Homaliadelphus targionianus (Mitt.) Dix. & P. Vard . var. targionianus. a. Plant, x 1. b.
Secondary stem leaves, x12. c. Cells at apex of secondary stem leaf, x255. d. Median laminal
cells of secondary stem leaf, x255. e. Sporophyte , x9. f Inner perichaetial leaves, x20. g.
Peristome teeth (right, inner view), x255. h. Dwarf male plant, x40. (Noguchi 13572]
B. H. targionianus var. rotundatus Nog.
targionianus var. rotundatus Nog.]

i. Secondary stem leaves, x20.

(Holotype of H.
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perforate along the keel, densely papillose. Calyptra cucullate, ea. 0.9 mm long,
with a few hairs. Inner perigonial leaves cymbiform, acuminate, ea. 0.6 mm long,
ecostate; paraphyses few.
Distribution: Japan (Ryukyu), Taiwan, Ph ilippines, Indonesia, New Caledonia.

In Japan this tropical species is confined to Okinawa lsl., Ryukyu.

7. Homalia (Brid.) B. S. G.
Plants yellowish- or brownish-green, glossy. Secondary stems prostrate, very
complanately leaved, irregularly or subpinnately branched . Leaves lingulate to
oblong, asymmetric, more or less cultiform, ± apiculate at apex, narrower at base;
margins plane, serrulate in the upper half, incurved on one side below; costa
slender, single, extending to mid-leaf or longer. Median laminal cells oblonghexagonal to linear-hexagonal, thin-walled, not porose, towards the leaf apex
shorter, towards the leaf base longer, not differentiated at the basal corner.
Autoicous or dioicous. Inner perichaetial leaves ovate, rather abruptly acuminate;
paraphyses numerous, exceeding the perichaetial leaves. Capsules erect on an
elongate setae, oblong-cylindric; stomata few. Annulus present. Operculum conic,
with a short oblique beak. Peristome double; exostome teeth densely striolate in
the lower half, densely papillose and pellucid above; basal membrane of
endostome high, the segments as long as the exostome teeth, the cilia lacking.
Calyptra cucullate. Perigonia on secondary stems.
KEY TO THE SPECIES

1. Plants yellowish-green. Secondary stems obtuse at apex. Leaves not altered
when dry; costa ending near mid-leaf. Median laminal cells oblong-hexagonal ..
.. .. ......... ........... .. ......... .. .. .. .............. .. ....... . ... ................ .. ........ .. 1. H. trichomanoides
1. Plants yellowish-brown. Secondary stems attenuate at apex. Leaves incurved
towards the ventral side when dry; costa extending to 2/3 the leaf length.
Median laminal cells linear-hexagonal ...... ... .................. ... ............... 2. H. japonica
1. Homalia trichomanoides (Hedw.) B. S. G. (Fig. 318, B)

Bryol. Eur. 5: 55, t. 446 (1850).
Leskea trichomanoides Hedw., Spee. Muse.: 231 (1801).

Plants yellowish-green. Secondary stems simple or irregularly branched,
obtuse at apex. Secondary stem leaves scarcely altered when dry, widely
spreading and strongly complanate, oblong, slightly arcuate, aplculate or obtuse, to
2 mm long; margins serrulate in the upper 1/ 3; costa extending to mid-leaf or
longer. Branch leaves similar to the secondary stem leaves both in shape and size.
Median laminal cells oblong-hexagonal to narrowly oblong, 30-40 x 8-12 µm;
apical cells elliptic, towards the leaf base gradually becoming sublinear. Autoicous.
Inner perichaetial leaves oblong, abruptly narrowed, convolute. Setae to 1o mm
long, smooth.
Capsules erect, narrowly oblong-cylindric, to 2 mm long.

Figure 318.

A. Himantoc/adium plumu/a (Nees) Fleisch. a. Plant, x8. b. Secondary stem leaves , x10. c.
Cells at apex of secondary stem leaf, x250. d. Median laminal cells of secondary stem leaf,
x250. e. Sporophyte, x8. f Peristome teeth, x162. (Noguchi 13502)
B. Homalia trichomanoides (Hedw.) B. S. G. g. Secondary stem leaves, x7. h. Cells at apex
of secondary stem leaf , x 162. i. Median laminal cells of secondary stem leaf, x2 12. j . Inner
perichaetial leaf, x25. k. Capsule, x9. /. Peristome teeth, x162. (Faurie 15079)

C. H. japonica Besch. 111 . Plant, x1. 11. Sporophyte, x8. a. Secondary stem leaves, x17. p.
Median laminal cells of secondary stem leaf, x212. q. Inner perichaetial leaf, x1 5. r. Peristome
teeth, x138. s. Perigonium , x25. 1. Inner perigonial leaf, x35. [Nakanishi s.n.)
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Operculum long-rostrate. Exostome teeth yellowish, cross-striate and bordered
below.
Exsiccati: Musci Japonici 9: 426 (1955) .
Distribution: Japan (Hokkaido, Honshu) , Korea, eastern China, Soviet Far East, India, Caucasus ,
Europe, N. America.

This species grows at the base of tree trunks.
2. Homalia japonica Besch. (Fig. 318, C)
J. de Bot. 13: 39 (1899).

Similar to H. trichomanoides (Hedw.) B. S. G. Plants yellowish-brown.
Secondary stems attenuate at apex. Secondary stem leaves oblong, arcuate,
apiculate or obtuse, incurved towards the ventral side, the upper leaves gradually
smaller; costa extending to 2/3 the leaf length. Median lamina! cells linearhexagonal with rounded ends, 35-50 x 7-9 µm . Dioicous. Perichaetia on
secondary stems; inner perichaetial leaves ovate, shortly acuminate, somewhat
reflexed, ea. 1 mm long, the margins entire, with small teeth at tip, the costa weak
and short; paraphyses ea. 0.5 mm long. Setae straight, ea. 8 mm long, ea. 0 .15
mm thick, reddish-brown , smooth. Capsules oblong-cylindric, brown, ea. 1.5 x 0.6
mm. Operculum ea. 0.7 mm long. Exostome teeth ea. 0.35 mm long, yellowish ;
basal membrane of endostome extending to 1/3 the length of exostome teeth,
smooth. Spores almost smooth, 10-15 µm . Inner perigonial leaves ea. 0.4 mm
long; paraphyses ea. 0.25 mm long.
Exsiccati: Musci Japonici 14: 700 (1959); 31: 1524 (1980).
Distribution : Endemic to Japan (Hokkaido , Honshu , Shikoku , Kyushu , Ryukyu).

This species grows on the base of trees or on rocks.

8. Pinnate/la Fleisch.
Plants medium to large. Primary stems stoloniform, creeping, the leaves small;
secondary stems erect or ascending, pinnately branched, often with a stipe, without
central strand; branches complanate, simple or with branchlets. Secondary stem
leaves erect-spreading or complanate when dry; margins dentate above; costa
stout, single, extending to near the leaf apex, smooth at back. Median lamina! cells
hexagonal, rectangular, sublinear or ovate, the walls somewhat thick; alar cells not
differentiated. Dioicous. Capsules on an elongate, smooth seta, erect; stomata
present. Annulus none. Peristome double; exostome teeth linear-lanceolate,
acuminate, evenly and minutely papillose; basal membrane of endostome rather
high, the segments linear, as long as the exostome teeth, perforate along the keel.
Spores scabrous.
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Figure 319.

A. Pinnate/la makinoi (Broth.) Broth. a. Plant, x1. b. Cross-section of secondary stem, x212.
c. Stipe leaf, x17. d. Secondary stem leaves, x15. e. Cells at apex of secondary stem leaf, x225.

f Median laminal cells of secondary stem leaf, x225. g. Branch leaves, x15. [Noguchi 2616]
B. P. anacamptolepis (C. Muell.) Broth. h. Cross-section of secondary stem, x225. i.
Primary stem leaf, x35. j. Stipe leaf, x22. k. Secondary stem leaf, x22. /. Median laminal cells
of secondary stem leaf, x225. m. Branch leaves, x22. [Holotype of Porotrichum graci/escens
Nog.]
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KEY TO THE SPECI ES

1. Secondary stem leaves gradually tapering to an acute point from an ovate base,
almost symmetrical; costa extending to near the leaf apex. Median laminal cells
hexagonal or ovate ........................................................... .................. 1. P. makinoi
1. Secondary stem leaves broadly ovate, ± acuminate, symmetrical; costa
extending to mid-leaf. Median laminal cells sublinear to elongate rectangular ....
.. .. ...... .... ..... .... ......... ... ... ...... .. .. ..... .... ....................................... 2. P. anacamptolepis
1. Pinnate/la makinoi (Broth.) Broth. (Fig. 319, A)

In Engler & Prantl, Nat. Pfl. 1 (3) : 858 (1906) .
Porotrichum makinoi Broth., Hedwigia 38: 227 (1899).

Plants large, green, scarcely glossy. Secondary stems erect or ascending,
often recurved at apex when dry, to 100 mm long, densely leaved, the stipes 10-20
mm long, in cross-section elliptic, cortical layer of 5-6 layers of incrassate cells;
branches pinnate, complanate erect-spreading, not complanately leaved, obtuse at
apex, the lower branches 10-15 mm long, with few branchlets, the upper branches
ea. 10 mm long, simple. Primary stem leaves with a recurved acumen, ea. 0.5 x 0.4
mm. Secondary stem leaves ovate, cordate at base, gradually attenuate to an
acute point, ea. 2 x 1 mm, concave; costa extending to near the leaf apex. Median
laminal cells hexagonal or ovate, 12-15 x 6-8 µ.m, thick-walled; upper cells
rhomboidal or oblique-rectangular, thick-walled; rnarginal cells smaller, quadrate;
inner basal cells elongate-rectangular, 30-35 x 6-7 µ.m, the walls thick, porose.
Branch leaves similar to the secondary stem leaves but smaller.
Exsiccati: Musci Japonici 3: 128 (1949); 13: 635 (1958); 24: 1185 (1971).
Distribution: Japan (Honshu, Shikoku , Kyushu), China, Taiwan.

In Japan this species is restricted to limestone, but in southern Asia it grows
also on tree trunks.
The sporophytes are unknown.
2. Pinnate/la anacamptolepis (C. Muell.) Broth. (Fig. 319, B)

In Engler & Prantl, Nat. Pfl. 1 (3): 857 (1906) .
Neckera anacamptolepis C. Muell., Syn . 2: 633 (1851). Nat. Hist. Formosa 25: 66, f. 1 (1935).

Porotrichum gracilescens Nog., Trans.

Plants small, pale-green, slightly glossy. Secondary stems usually to 25 mm,
rarely 30 mm long, densely and complanately leaved above, with few linear
paraphyllia; the stipes short (ea. 5 mm long), the leaves of stipes squarrose;
branches pinnate, attenuate at apex, the lower branches ea. 8 mm long, with
pinnate branchlets, the upper branches shorter, simple, often with long flagellae.
Secondary stem leaves broadly ovate, shortly acuminate, distinctly asymmetric,
concave and slightly plicate; margins crenulate above; costa slender, extending to
mid-leaf. Median lamina! cells sublinear or elongate-rectangular, 20-45 x 4-6 µ.m,
thick-walled, porose; upper cells rounded-rectangular, 10-20 x 7 µ.m; basal cells
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rectangular, 30-40 x 7--8 µm . Branch leaves dense, scarcely complanate, similar to
the secondary stem leaves in shape.
Exsiccati: Musci Japonici 12: 595 (1957), as Porotrichum gracilescens.
Distribution: Japan (Kyushu, Ryukyu), Taiwan, Philippines, Java, Sumatra, Sri Lanka.

This species is rare in south-eastern Asia. It has been collected only few times
in southern Japan, where it found on tree trunks. The sporophytes are unknown in
Japan.

LEMBOPHYLLACEAE
KEY TO THE GENERA

1. Costa of leaves short and double, or indistinct ........ .................... .. 3. Neobarbella
1. Costa of leaves single, long, extending to mid-leaf .. .. ................ ................ .... .. .... 2
2. Basal membrane of endostome ± high, the segments long. Calyptra long,
covering the entire capsule .. ...... .. .. .. .... .. .. ...... .. .. .. .... .. .. ...... .. .. .. . 1. Dolichomitra
2. Basal membrane of endostome lacking, the segments fragmentary. Calyptra
covering the upper half of capsule .. ........ .... .. .... .......... .. ... 2. Dolichomitriopsis

1. Dolichomitra (Lindb.) Broth.
Do/ichomitra cymbifolia (Lindb.) Broth.
In Engler & Prantl, Nat. Pfl. 1 (3): 868, f. 636 (1907) .
lsothecium cymbifolium Lindb ., Acta Soc . Sc. Fenn . 10: 231 (1872) .

Plants robust, light- to yellowish-green, glossy. Primary stem stoloniform,
remotely leaved , the leaves small , broadly ovate, ecostate; secondary stems
remote, erect, rather densely leaved, dendroid from a stipitate base, curved above,
obtuse at tip, with a small central strand, the cells of cortical layer strongly
thickened, the stipes 10-30 mm long, sparsely leaved, the branches usually simple,
ea. 10 mm long, rather densely leaved, curved above, obtuse at apex. Secondary
stem leaves imbricate, broadly oblong or round , to 2 x 1.2 mm, cymbiform, usually
with a small apiculus; margins irregularly dentate; costa single, extending to
1 /2-2/3 the leaf length, occasionally forked above. Branch leaves similar to the
secondary stem leaves. Median laminal cells linear or sublinear, 35-45 x 4-5 µm,
thin-walled; upper cells rhomboidal, 20-25 x 4.0-5.5 µm, the walls somewhat
thicker; median basal cells linear, 40-60 x 5-7 µm , the walls thick and porose; alar
cells not differentiated. Dioicous. Perichaetia on the secondary stems or branches;
inner perichaetial leaves oblong-acuminate, recurved above, to 2.5 mm long,
concave, the costa slender; paraphyses numerous, ea. 0.6 mm long. Setae 20- 25
mm long, flexuose when dry, straight when moist, smooth, yellowish-brown.
Capsules erect, oblong-cylindric, symmetric, 2.0-2.5 x 0.8-1.0 mm, brown, with few
stomata on an indistinct apophysis. Annulus present. Operculum long-rostrate
from a long conic base. Peristome double; exostome teeth linear-lanceolate, to 0.5
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mm long, densely papillose in the upper 2/3, smooth below, yellowish; basal
membrane of endostome ea. 0.2 mm high, densely papillose, the segments linear,
shorter than the exostome teeth, slightly keeled, densely papillose, the cilia lacking.
Spores smooth, 10-15 µm . Calyptra cucullate but long and slender, the base
extending down to the base of capsule, not hairy, 4.5-6.0 mm long. Perigonia on
secondary stems.
KEY TO THE VARIETIES OF D.

cymbifolia

1. Stipes of the secondary stems distinct. Leaves broadly acute and coarsely
dentate at apex ..... .. ......... ................ ...... .... ........... ..... .... .. .. ......... . a. var. cymbifolia
1. Stipes of the secondary stems obscure. Leaves obtuse, almost entire or with
small teeth .......... ............................................. ..... .............. .. b. var. subintegerrima
a. var. cymbifolia (Fig. 320)
Plants dendroid, stipitate. Branches curved when dry, obtuse at apex. Leaves
broadly acute, coarsely dentate above.
Exsiccati : Musci Japonici 4: 180 (1950); 25: 1218 (1973); 27: 1313 (1976}.
Distribution: Japan (Honshu , Shikoku, Kyushu), Korea, China, Taiwan .

This species grows on humus covered rocks in forests.
b. var. subintegerrima Okam.

J . Coll. Sc. Imp. Univ. Tokyo 38(4): 47 (1916).
More robust than var. cymbifolia. The stipes indistinct; branches slightly
curved, often attenuate. Leaves rounded-obtuse, with small teeth or almost entire.
Exsiccati : Musci Japonici 7: 311 (1953}; 11: 513 (1956) ; 24: 1161 (1971}.
Distribution : Endemic to Japan (Honshu, Shikoku , Kyushu}.

The habitat of this variety is similar to that of var. cymbifolia. The plants are
scarcely dendroid, but the branches are more elongate. The sporophytes are
unknown.

2. Dolichomitriopsis Okam.
Primary stems often stoloniform . Secondary stems erect or ascending, densely
leaved, with few branches, with a small central strand . Secondary stem leaves
imbricate both dry and moist, narrowly acute to obtuse, deeply concave; margins
entire or serrulate above; costa single, extending beyond mid-leaf. Branch leaves
similar to the secondary stem leaves. Median laminal cells rhomboidal, ovate to
sublinear, thin -walled, towards the leaf margins smaller; alar cells scarcely
differentiated. Perichaetia on stems or branches; paraphyses numerous. Capsules
erect on an elongate, smooth seta, oblong, with few stomata. Annulus of small
cells. Operculum long-rostrate. Peristome double, exostome teeth narrowly linear,
evenly and densely papillose; basal membrane of endostome low, the segments
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Figure 320.

Dolichomitra cymbifolia (Lindb .) Broth . var. cymbifolia. a. Plant, x1. b.
secondary stem , x150. c. Primary stem leaf, x25. d. Lower stipe leaf, x 11. e.
x11 . f Secondary stem leaves , x11. g. Cells at apex of secondary stem leaf,
laminal cells of secondary stem leaf, x250. i. Inner perichaetial leaf, x 11. j.
Peristome teeth , x 150. I. Calyptra, x8. m. Perigonium, x20. [Noguchi 7361)

Cross-section of
Upper stipe leaf,
x250. h. Median
Capsules, x8. k.
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linear, as long as the exostome teeth.
perigonial leaves cymbiform.

Calyptra cucullate, not hairy.

Inner

KEY TO THE SPECIES

1. Plants light-green. Leaves acute to acuminate ......... .... .. ........ . 1. D. diversiformis
1. Plants deep-green. Leaves obtuse ....... ... .... ... .............. ................ ... ......... ... ..... .... 2
2. Plants not glossy. Leaves ovate to ovate-oblong, rounded at apex; margins
erect or plane ... ....... .... .... .. .. .. ... ............... ...... ............ ........ ..... ... 3. D. obtusifolia
2. Plants glossy. Leaves oblong-ovate, obtuse at apex; margins widely incurved
.. ........ .... ... ... ......... ... ... ............... ....... ... ............ ... ... .... .. ... .......... ..... 2. D. crenulata
1. Dolichomitriopsis diversiformis (Mitt.) Nog. (Fig. 321)
J. Jap. Bot. 22: 83 (1948) .
Hypnum diversiforme Mitt. , Trans. Linn. Soc. London Bot. ser. 2, 3: 185 {1891). - Jsothecium
diversiforme var. Jongisetum Nog., J. Sc. Hiroshima Univ. ser. b, div. 2, 3: 22 {1936) . Oolichomitriopsis diversiformis var. longiseta (Nog .) Nog ., J. Hattori Bot. Lab . 3: 44 {1948) .

Plants pale-green, glossy, forming dense tufts. Secondary stems dendroid, to
30 mm long, with a short stipe. Secondary stem leaves imbricate when dry, the
stipe leaves ovate, acute, the upper stem leaves oblong, to 2 x 0.9 mm, acute,
cymbiform; margins erect, indistinctly crenulate or serrulate above; costa
extending, to 1/2-2/3 the leaf length, 0.06-0.08 mm wide at base. Branch leaves
erect-spreading when dry, oblong, acuminate, smaller than upper leaves of
secondary stems, to 1.5 x 0.7 mm, cochleariform, serrate on the upper margins.
Median lamina! cells sublinear, slightly flexuose, 30-40 x 4-5 µm, the walls rather
thin; upper cells oblong to rhomboidal, 14-20 x 4-6 µm , the walls ± thicker; midbasal cells linear, 20-30 x 4-5 µm, the walls thick; alar cells quad rate to rectangular,
10-15 x 7-10 µm, the walls thick. Inner perichaetial leaves oblong, gradually
narrowed above, ea. 2.5 mm long ; paraphyses ea. 0.6 mm long. Setae straight,
usually 7-10 mm long, ea. 0.12 mm thick, reddish-brown. Capsules oblongcylindric, 1.5-2.0 x 0.6-0.7 mm, reddish -brown. Operculum ea. 1 mm long.
Exostome teeth ea. 0.3 mm long. Spores 14-18 µm . Calyptra ea. 2.8 mm long.
Exsiccati: Musci Japon ici 5: 213 {1951); 6: 266 {1952), as 0 . diversiformis var. /ongiseta ; 13: 616
{1958) ; 16: 769 {1960) ; 25: 1219 (1973).
Distribution: Japan (Hokkaido, Honshu , Shikoku , Kyushu), Korea.

This species is not rare in montane regions, and grows on the basal parts of
tree trunks in forests, forming large tufts.
This species is often confused with lsothecium subdiversiforme Broth. The
erect capsules with neckeroid peristome teeth are the distinctive characters for this
species. When the plants are sterile, this species is distinguished from /.
subdiversiforme by the imbricate leaves.
2. Dolichomitriopsis crenulata Okam . (Fig. 322, A)
Bot. Mag. Tokyo 25: 66, f. 3 (1911) .
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Figure 321.
Dolichomitriopsis diversiformis (Mitt.) Nag. a. Plant, x1. b. Secondary stem leaves, x23. c.
Cells at apex of secondary stem leaf, x300. d. Median laminal cells of secondary stem leaf,
x285. e. Cells at base of secondary stem leaf, x300. f Branch leaves, x23. g. Inner perichaetial
leaf, x23. h. Capsule, x10. i. Peristome teeth (right, inner view), x173. [Noguchi 3212)
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Plants deep-green, somewhat glossy. Primary stem ea. 100 mm long, sparsely
leaved, the leaves appressed; secondary stems ea. 50 mm long, often flagelliformattenuate, sparingly branched; branches to 10 mm long or longer, simple or with
few branchlets. Secondary stem leaves imbricate when dry, oblong-ovate, obtuse,
to 2.5 x 0.6 mm, cymbiform; margins widely incurved, often convolute, crenate or
almost entire above; costa slender, extending to 3/4 the leaf length. Branch leaves
similar to the secondary stem leaves. Median laminal cells sublinear, somewhat
sinuose, 25-35 x 5-6 µ.m, thin-walled ; upper cells rhomboidal ; mid-basal cells
wider; alar cells shorter and wider, the walls somewhat thicker. Perichaetia on the
secondary stems; inner perichaetial leaves to 2 mm long; paraphyses 0.4-0.6 mm
long. Setae 8-12 mm long, ea. 0.17 mm thick, flexuose when dry, reddish-brown.
Capsules oblong-cylindric, brown, 1.0-1 .8 x 0.5-0.9 mm. Operculum obliquely
rostrate, 0.5-0. 7 mm long. Exostome teeth ea. 0.3 mm long; basal membrane of
endostome ea. 0.1 mm high. Spores 10- 13 µ.m. Calyptra ea. 2 mm long. Inner
perigonial leaves broadly ovate, rounded-obtuse, cymbiform, ecostate; paraphyses
ea. 0.3 mm long.
Exsiccati : Musci Japon ici 19: 915 (1964) ; 22: 1066 (1968) ; 23: 1118 (1968) .
Distribution: Endemic to Japan (Hokkaido, Honshu) .

3. Dolichomitriopsis obtusifolia (Dix.) Nag. (Fig. 322, 8)
J. Hattori Bot. Lab. 4: 42 (1950).
lsotheciadelphyus obtusifolius Dix., J. Bot. 74: 4 (1936). attenuata Nog ., J. Hattori Bot. Lab . 4: 43 (1949) .

Dolichomitriopsis obtusifolia f.

Plants green, not glossy. Secondary stems to 30 mm long, somewhat arcuate,
shortly attenuate at apex, terete when dry, with few branches; branches attenuate,
ea. 10 mm long, simple, terete when dry. Secondary stem leaves appressed when
dry, erect-spreading when moist, ovate to ovate-oblong, rounded at apex, 1.0- 1.5 x
0.5-0.8 mm, cymbiform; margins erect above, plane below, entire or indistinctly
crenulate at apex; costa wide, to 0.08 mm wide, extending to 2/3 the leaf length.
Branch leaves similar to the secondary stem leaves but smaller and acute. Median
laminal cells ovate or rhomboidal, 12-20 x 7.0--8.5 µ.m, the walls rather thin ;
marginal cells 7-10 µ.m long, rectangular or quadrate; upper cells ovate or
rhomboidal or elliptic, 7-13 x 6-1 o µm , the walls ± thicker; basal cells rectangular,
16-27 x 6.5- 7.5 µ.m, thin-walled; alar cells shorter and wider. Inner perichaetial
leaves oblong with a reflexed point, ea. 1.2 mm long, the costa indistinct;
paraphyses ea. 0.45 mm long. Setae 7- 10 mm long. Capsules oblong-cylindric,
1.5-2.0 x 0.5-0.7 mm, brown. Exostome teeth ea. 0.3 mm long, somewhat pellucid;
endostome segments fragile, often adhering to exostome. Spores 15-20 µ.m .
Calyptra ea. 2 mm long.
Distribution: Endemic to Japan (Hokkaido, Honshu).

This species grows on tree trunks.
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Figure 322.

A. Dolichomitriopsis crenulata Okam. a. Plant, x1. b. Cross-section of secondary stem,
x255. c. Primary stem leaf, x20. d. Secondary stem leaves, x18. e. Cells at apex of secondary
stem leaf, x340. f Median lamina! cells of secondary stem leaf, x340. g. Capsule, x9. h. Inner
perigonial leaf, x43. [lsotype of D. crenu/ata Okam.)
B. D. obtusifolia (Dix.) Nag . i. Stipe leaf, x13. j. Secondary stem leaves, x20. k. Branch
leaf, x20. [lsotype of lsotheciadelphus obtusifolius Dix.)
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3. Neobarbella Nag.
Plants pale- or yellowish-green, glossy. Secondary stems elongate, pendulous,
without central strand; branches short, terete, obtuse or attenuate at apex.
Secondary stem leaves usually ovate to oblong, with a subulate or subpiliferous
acumen, cochleariform-concave; margins erect or involute; costa short and forked,
or indistinct. Median lamina! cells linear-rhomboidal, smooth, thin-walled; alar cells
scarcely differentiated. Branch leaves similar to the secondary stem leaves but with
shorter acumen. Phyllodioicous. Perichaetia on the secondary stems or branches;
inner perichaetial leaves lanceolate, gradually attenuate to a long subulate acumen.
Setae elongate, smooth, yellowish. Capsules erect, ovoid or subspherical, without
apophysis, brown; stomata absent. Annulus of small cells. Operculum with an
elongate, oblique beak. Peristome double; exostome teeth linear, attenuate,
densely papillose throughout; basal membrane of endostome ± high, the segments
linear, shorter than the exostome teeth, papillose. Calyptra cucullate.
KEY TO THE SPECIES

1. Plants large. Secondary stem leaves ovate, abruptly contracted to a subulate
acumen ; branch leaves crenulate above ............... ...... ................... ... 1. N. pi/ifera
1. Plants small. Secondary stem leaves oblong, attenuate or acuminate; branch
leaves dentate above ... .... ... ..... ................. .. .. ............... ..... .... ........ .. ... . 2. N. comes
1. Neobarbella pilifera (Broth. & Yas.) Nog. (Fig. 323, A)
J. Hattori Bot. Lab. 3: 73, f. 28 (1948).
Barbella pilifera Broth. & Yas. , Rev. Bryol. 53: 2 (1926).

Plants large, pale-green, glossy. Secondary stems elongate, rather sparsely
leaved; branches short, usually obtuse at apex, terete. Secondary stem leaves
ovate, abruptly contracted to a subulate acumen, 2.0-2.8 mm long, concave;
margins ± incurved or erect, almost entire; costa short and double, or none.
Median lamina! cells linear-rhomboidal or sublinear, 70-85 x 4.0-4.5 µ,m; lower cells
shorter and wider; alar cells ± smaller. Branch leaves tumid, oblong, acute to
shortly acuminate, cochleariform-concave; margins crenulate above; costa short
and double, or none. Inner perichaetial leaves long-sheathing, subulate, 2.0-2.7
mm long, ecostate. Setae slender, 3-4 mm long. Capsules erect or suberect,
ovoid or subglobose, yellowish-brown, variable in size, 0.8-1.5 x 0.5-1.0 mm.
Operculum ea. 0.8 mm long. Exostome teeth linear, ea. 0.5 mm long; endostome
segments not keeled . Spores 15- 23 µ,m, minutely papillose. Calyptra ea. 2 mm
long. Dwarf male plants on leaves of female plants, ea. 0.35 mm long.
Exsiccati : Musci Japonici 5: 233 (1951) ; 6: 283 (1953) ; 19: 933 (1964) ; 32: 1580 (1981) .
Distribution: Japan (Honshu , Shikoku, Kyushu) , Taiwan .

This species hangs from the branches of trees or shrubs.
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Figure 323.

A. Neobarbella pilifera (Broth. & Yas.) Nog. a. Plant, x7. b. Secondary stem leaf, x 17. c.
Median lam inal cells of secondary stem leaf, x250. d. Branch leaf, x17. e. Inner perichaetial
leaf, x 17. f Capsule, x11 . g. Peristome teeth, x130. (Noguchi 2086)
B. N. comes (Griff.) Nog . h. Branch with sporophyte, x10. i. Secondary stem leaves, x20. j.
Median laminal cells of secondary stem leaf, x250. k. Branch leaves, x20. /. Dwarf male plant
on branch leaf, x20. [Herb . Mitten 171 from Himalaya)
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2. Neobarbella comes (Griff.) Nog. (Fig. 323, B)
J. Hattori Bot. Lab. 3: 73 (1948).
Neckera comes Griff., Calcutta J . Nat. Hist. 3: 71 (1843) .

Plants pale-green, glossy. Secondary stems to 100 mm long, often flagelliform
at apex, sparsely leaved, sparingly branched ; branches 10-15 mm long, obtuse or
attenuate. Secondary stem leaves oblong, attenuate or acuminate, to 2.0 x 0.6 mm,
the upper leaves with longer acumen; margins dentate above; costa none. Median
lamina! cells linear-rhomboidal or sublinear, 65-75 x 4-5 µm; upper cells similar to
the median but with thicker walls; lower cells near the insertion much more lax,
20-30 x 6--8 µm, the walls thick and with localized thickenings. Branch leaves
similar to the secondary stem leaves but with shorter acumen. Inner perichaetial
leaves long-subulate from a sheathing base, to 2.5 mm long. Setae 3-4 mm long.
Capsules suberect or erect, oblong, 1.0-1 .2 x 0.6--0. 7 mm, yellowish-brown.
Exostome teeth ea. 0.3 mm long, indistinctly papillose below. Spores 12-20 µm ,
minutely papillose.
Distribution: Japan (Honshu), Taiwan , Philippines, Java, Sumatra, Sri Lanka, India, Himalaya.

The plants hangs from shrubs.
The descriptions and the illustrations of the sporophyte were taken from
specimens from Java.

THAMNOBRYACEAE
Thamnobryum Nieuwl.
Plants large, dendroid. Primary stems stoloniform, creeping; secondary stems
erect, usually long-stipitate, the upper part pinnately or bipinnately branched, in
cross-section central strand scarcely differentiated; branches complanately
spreading. Primary stem leaves small, remote. Stipe leaves imbricate. Secondary
stem leaves ovate to ovate-oblong, usually concave; margins coarsely toothed
above; costa stout, prominent at back, extending below the leaf apex. Median
lamina! cells hexagonal to rhomboidal, the walls thin or thick, not porose; mid-basal
cells narrowly rectangular, thin-walled, not porose; alar cells not differentiated.
Branch leaves similar to the secondary stem leaves, but smaller. Dioicous.
Perichaetia on the secondary stems; inner perichaetial leaves gradually attenuate
from an ovate or oblong sheathing base, ecostate; paraphyses numerous.
Capsules on an elongate, smooth seta, inclined, oblong to ovoid-oblong, with an
apophysis. Annulus of large cells. Operculum conic, with an elongate, oblique
beak. Peristome double; exostome teeth linear, transversely striolate below,
papillose above; basal membrane of endostome high, the segments linearlanceolate, as long as the exostome teeth, keeled , perforate along the keel , the cilia
filiform . Spores scabrous. Calyptra cucullate, not hairy. Perigonia on secondary
stems; inner perigonial leaves broadly ovate, acuminate, ecostate; paraphyses
present.
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KEY TO THE SPECIES

1. Secondary stem and branch leaves complanate and asymmetric ...................... ...
................. ...... ... .. ................... ... ................. ... .......... .. ... ................ .. ... 5. T. planifrons
1. Secondary stem and branch leaves usually not complanate and usually
symmetric ............ .................... ........................ ...... ............. ... .... ...... ..... ... ... .... ........ 2
2. Costa of leaves almost smooth at back above. Stipes distinct .... ... .............. .... .
.... .................. .. ............... ..... .. .... ................................. .......... ........ 4. T. plicatulum
2. Costa of leaves with several teeth at back above. Stipes rather indistinct ..... 3
3. Plants stout, light- or yellowish-green, glossy. Secondary stem leaves coarsely
toothed above ...... ......... ......... .. .......................... ........................ .... ...... 3. T. sandei
3. Plants small and flaccid, deep-green, not glossy. Secondary stem leaves with
small teeth above ............ ............................. ... ...................... ............. .. ....... .... .... ... 4
4. Branch leaves ovate. Lamina! cells scarcely inflated, pellucid .... ....... ......... ..... ..
. ... .......... .. ........ ... .. ........ .. ..................... .... .... ...... .......... ... .... ....... 1. T. alopecurum
4. Branch leaves ovate or ovate-lanceolate. Lamina! cells inflated, somewhat
obscure .............................................. .. ... .. .. .. .. .. .. .. .... .......................... ............... 5
5. Leaves obtuse ..................................... ........... ... .. ... .... ........ ............. 2. T. coreanum
5. Leaves acute ....... .. .. ...... ........... ..... ....... ............... ............... ........ .. ..... 6. T. incurvum
1. Thamnobryum alopecurum (Hedw.) Nieuwl. (Fig. 324, A)
Am. Midland Natural. 5: 50 (1917).
Hypnum alopercurum Hedw., Spee. Muse.: 267 (1801) . G., Bryol. Eur. 5: 214, t. 518 (1852).

Thamnium alopecurum (Hedw.) B. S.

Plants dark-green, scarcely glossy. Secondary stems to 60 mm long, the stipes
10-30 mm long, densely and pinnately branched ; branches densely but scarcely
complanately leaved, obtuse at apex, the lower branches to 15 mm long, with few
branchlets, the upper branches ± shorter, usually simple. Stipe leaves remote,
triangular, acute, ea. 0.65 x 0.7 mm. Secondary stem leaves slightly appressed
when dry, oblong, acute or obtuse, almost symmetric, to 2.5 x 1.5 mm, concave;
margins serrate at apex; costa prominent at back, extending to just below the leaf
apex, with several teeth at back above.
Median lamina! cells rectangular,
subquadrate or hexagonal, 10-15 x 7-8 µm , slightly inflated, pellucid, the walls thin;
upper cells rhomboidal or hexagonal, 10-15 x 9-11 µm , the walls slightly thicker;
median basal cells narrowly rectangular, 35-45 x 7.0-8.5 µm, the walls thin. Branch
leaves similar to the secondary stem leaves, but smaller and with larger teeth on the
costa. Inner perichaetial leaves gradually tapering to a subula from an ovateoblong base, to 2.5 mm long. Setae 10-15 mm long, brown. Capsules ovoidoblong or ovoid, with a distinct apophysis, 2.0- 2.5 x 1.0-1.2 mm, brown.
Operculum 1.0-1.5 mm long. Exostome teeth ea. 0.6 mm long. Spores 9-12 µm .
Calyptra ea. 2.5 mm long. Inner perigonial leaves ea. 0.7 mm long.
Exsiccati: Musci Japonici 7: 348 (1953), as Thamnium alopecurum; 11: 544 (1956) , as T.
alopecurum; 17: 850 (1962), as T. alopecurum; 31: 1545 (1980).
Distribution : Japan (Hokkaido , Honshu, Sh ikoku, Kyushu), Korea, China, northern and central
Asia, Caucasus, Saghalien , Europe, northern Africa.
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This species grows on rocks in moist, shaded sites by streams in valleys.
2. Thamnobryum coreanum (Card.) Nag. & lwats. (Fig. 324, B)
Misc. Bryol. Lichenol. 6: 33 (1972) .
Thamnium coreanum Card., Bull. Soc. Bot. Geneve ser. 2, 3: 277 (1911) .

Plants rather small, dark-green, not glossy. Secondary stems to 40 mm long,
rather complanately leaved, pinnately branched, the stipes distinct, 5-10 mm long,
sparsely leaved ; branches spreading, mostly simple, 10-15 mm long, curved when
dry, with dense and scarcely complanate leaves. Stipe leaves broadly ovate, with
an indistinct costa. Secondary stem leaves broadly ovate, widest below the middle,
ea. 1.5 x 0.75 mm, obtuse to subacute, concave; margins irregularly serrulate
above, the teeth composed of a single cell; costa stout, ending below the leaf apex,
with several teeth at back above. Median laminal cells ± obscure, hexagonal or
irregularly rhomboidal, 10- 15 x 7-9 µ.m, strongly inflated or mammillate on both
surfaces, the walls thick, especially at the cell corner; upper cells 12-18 x 7- 10 µm;
basal cells rectangular, 12-20 x 4.5-6.0 µm. Branch leaves narrowly ovate, obtuse
to rounded-obtuse, strongly concave; margins toothed in the upper half; costa with
larger teeth than those of the secondary stem leaves. Inner perichaetial leaves
ovate, abruptly contracted to a lanceolate point, to 1 .3 mm long. Setae 23-26 mm
long, slightly flexuose, reddish-brown , slightly scabrous above. Capsules narrowly
oblong, ea. 3 x 1.2 mm, blackish-brown. Exostome teeth linear-lanceolate,
attenuate, to 0.75 mm long; basal membrane of endostome ea. 0 .3 mm high, the
cilia 2, shorter than the segments.
Distribution: Japan (Hokkaido, Honshu) , Korea, Saghalien.

3. Thamnobryum sandei (Besch.) lwats.
Misc. Bryol. Lichenol. 6: 33 (1972).
Thamnium sandei Besch ., Ann . Sc. Nat. Bot. ser. 7, 17: 381 (1893). -Thamnium grandirete Broth.
& Vas., Oefv. Finsk . Vet. Soc. Foerh. 62A(9): 25 (1921). - Thamnium dolichomitrioides Nog ., J. Hattori
Bot. Lab. 4: 36, f . 53 (1950).

Plants robust, light-green, somewhat glossy. Secondary stems erect, 30-40
mm long, obtuse at apex, densely or sparingly branched, the stipe short and not
distinct; branches erect-spreading, obtuse at apex, the lower branches 10-20 mm
long, with a few short branchlets, the upper branches shorter, without branchlets.
Secondary stem leaves imbricate, scarcely complanate, ovate, broadly acute to
subobtuse, to 3 .5 x 2 mm, strongly concave, the lower leaves smaller, ea. 1.0 x 0.8
mm, broadly ovate to almost rounded; margins erect, coarsely and unequally
toothed , the teeth composed of several cells; costa ea. 0.12 mm wide at base, with
few, small teeth at back above. Median laminal cells hexagonal , rectangular or
irregular, 18-27 x 7-9 µm , thick-walled; mid-basal cells linear, 30-55 x 7-9 µm.
Branch leaves oblong, subobtuse, the teeth on costa larger than those of the
secondary stem leaves. Dioicous, rarely autoicous. Inner perichaetial leaves
broadly ovate, shortly acuminate, ea. 1.5 mm long, ecostate, the margins entire;
paraphyses numerous. Setae stout, 10-13 mm long , brown. Capsules suberect or
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Figure 324.

A. Thamnobryum alopecurum (Hedw.) Nieuwl. a. Plant, x1. b. Primary stem leaves, x25. c.
Stipe leaf, x17. d. Secondary stem leaf (dorsal view), x10. e. Secondary stem leaf (ventral
view) , x1 0. f Cells at apex of secondary stem leaf, x212. g. Median lamina! cells of secondary
stem leaf, x212. h. Branch leaf, x10. i. Sporophyte, x7. [Noguchi 3189)
B. T. coreanum (Card .) Nag. & lwats. j. Stipe leaf, x25. k. Secondary stem leaves (dorsal
view), x18. I. Cells at apex of secondary stem leaf, x162. m. Median lamina! cells of secondary
stem leaf, x200. n. Branch leaf (dorsal view), x18. o. Inner perichaetial leaf, x18. [lsotype of
Thamnium coreanum Card. from Korea)
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inclined , oblong-cylindric, without apophysis, 1.8-2.2 x 0.9 mm. Operculum
obliquely rostrate from a conic base, ea. 1.5 mm long. Exostome teeth linearlanceolate, attenuate, ea. 0.7 mm long; basal membrane of endostome extending to
1/4 the length of the exostome teeth, the segments large, strongly perforate, the
cilia 2-3, shorter than the segments. Spores 12-17 µ,m. Calyptra yellowish, ea. 2.8
mm long. Inner perigonial leaves broadly ovate.
KEY TO THE VARIETIES OF

T. sandei

1. Plants scarcely glossy. Stipes distinct; branches curved when dry. Leaves
dense .......... ............. ........ ...... .... ........ .. .. .... ... .. ..... ... .. ... .. ....... 3c. var. angustifolium
1. Plants glossy. Stipes indistinct; branches straight. Leaves rather sparse ... .... .. 2
2. Stipes short and indistinct; branching ± pinnate ... .. .. ........ ........ 3a. var. sandei
2. Stipes often indistinct; branches long and few ... .. ... ... ...... 3b. var. cymbifolium
3a. var. sandei (Fig. 325, A)
Secondary stems shortly and indistinctly stipitate, ± pinnately branched.
Exsiccati: Musci Japonici 8: 396 (1954), as Thamnium sandei; 16: 799 (1960), as T. sandei; 24:
1199 (1971) , as T. sandei; 31: 1546 (1980).
Distribution : Japan (Hokkaido , Honshu , Shikoku, Kyu shu), Korea , China, Taiwan, Soviet Far East.

3b. var. cymbifolium (Card .) Nag. & lwats. (Fig. 325, B)
Misc. Bryol. Lichenol. 6: 33 (1972).
Thamnium sandei var. cymbifolium; Card., Bull. Soc. Bot. Geneve ser. 2, 3: 278 (1911).

Plants yellowish-green, glossy. Secondary stems prostrate, without stipes, with
few branches, the branches long, occasionally attenuate at apex. Secondary stem
leaves oblong, rounded-obtuse and with small teeth at apex.
Exsiccati: Musci Japonici 6: 293 (1952) , as Thamnium sandei var. cymbifolium.
Distribution: Japan (Honshu, Shikoku, Kyushu ). Korea , China.

This variety prefers more sunny habitats than the var. sandei. It may be
recognized from var. sandei, in the field, by its scarcely dendroid and more glossy
appearance.
3c. var. angustifolium (Nog.) Nog. & lwats.
Misc. Bryol. Lichenol. 6: 33 (1972).
Thamnium sandei var. angustifolium Nog., J. Hattori Bot. Lab. 4: 34 (1950). - Thamnium sandei
var. imbricatum Nog. , J. Hattori Bot. Lab. 4: 34 (1950). - Thamnium sandei var. /ongisetum Nog ., J.
Hattori Bot. Lab. 4: 34 (1950).

Plants deep-green, scarcely glossy. Secondary stems dendroid , distinctly
stipitate; branches curved when dry. Leaves oblong; margins strongly incurved ,
with small teeth at apex.
Distribution: Endemic to Japan (Honshu, Shikoku, Kyushu).
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1

Figure 325.

A. Thamnobryum sandei (Besch .) lwats. var. sandei.
a. Plant, x1.
b. Lower leaf of
secondary stem, x7. c. Upper leaf of secondary stem leaf (ventral view), x7. d. Upper leaf of
secondary stem leaf (dorsal view), x7. e. Cells at apex of secondary stem leaf, x2 12. f Median
lamina! cells of secondary stem leaf, x212. g. Branch leaf (ventral view), x1 0. h. Branch leaf
(dorsal view) , x1 0. i. Sporophy1e, x7. j. Peristome teeth, x105. k. Calyptra, x7. /. Perigonium ,
x11. m. Inner perigonial leaf, x17. [lsosyntype of Thamnium sandei Besch.]
B. T. sandei var. cymbifolium (Card.) Nog. & lwats.
of Thamnium sandei var. cymbifolium Card.]

11.

Secondary stem leaf, x7. [lsosyntype
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This variety grows in moist, shady habitats.
4. Thamnobryum plicatulum (Lac.) lwats.
Misc. Bryol. Lichenol. 6: 33 (1972).
Thamnium .i.Thamnium :plicatulum; Lac. in Miquel, Ann. Mus. Bot. Lugd. Bat. 2: 299 (1866).

Plants ± flabellate, light-green, slightly glossy. Secondary stems erect, to 80
mm long, pinnately branched, forming a complanate frond above a stipitate base,
the stipes distinct, 20-30 mm long, with small (ea. 1.0 x 0.5 mm) ovate leaves;
branches complanately spreading, ± curved when dry, ea. 3 mm wide with leaves,
obtuse or attenuate at apex; lower branches ea. 1o mm long, with few, short
branchlets. Secondary stem leaves plicate when dry, ± complanately spreading
when moist, ovate, somewhat asymmetric, ea. 2-3 x 1.0-1.5 mm, concave; margins
erect, remotely toothed, the teeth ± irregular in size, composed of 1-3 cells; costa
slender, ea. 0.1 mm wide at base, smooth, rarely with teeth. Median laminal cells
elongate-hexagonal or irregular-rectangular, 15-20 x 6-7 µm, rather thin-walled ,
scarcely inflated; upper cells rounded-quadrate or elliptical, 12-18 µm long, thickwalled; mid-basal cells narrowly rectangular or sublinear, 35-45 x 5-7 µm, thickwalled. Branch leaves erect-spreading, not complanate, oblong, broadly acute, the
teeth of costa slightly larger than in the secondary stem leaves. Dioicous. Inner
perichaetial leaves abruptly subulate from an oblong sheathing base, to 2 mm long,
the costa weak but extending to the acumen, the margins serrulate above. Setae
12-15 mm long, brown. Capsules oblong, without apophysis, to 2.0 x 0.9 mm,
brown. Exostome teeth ea. 0.55 mm long. Spores 10-15 µm. Inner perigonial
leaves cymbiform, acuminate, ea. 0.8 mm long; paraphyses numerous.
KEY TO THE VARIETIES OF

T. plicatulum

1. Plants flabellate .......................................................................... 4a. var. plicatulum
1. Plants not flabellate ................................................................... 4b. var. japonicum
4a. var. plicatulum (Fig. 326, A)
Plants flabellate. Secondary stems ± pinnately branched ; branches obtuse.
Leaves broadly acute, concave.
Exsiccati: Musci Japonici 1: 23 (1947), as Thamnium plicatulum ; 24: 1198 (1971), as T. plicatulum.
Distribution : Japan (Honshu , Shikoku , Kyushu, Ryukyu), Korea, Taiwan, Soviet Far East.

4b. var. japonicum (Sak.) Nog.
J. Hattori Bot. Lab. 4: 38 (1950).
Thamnium /atifolium var. japonicum Sak., Bot. Mag . Tokyo 46: 376 (1932).

Plants not flabellate, somewhat dendroid.
Secondary stems sparingly
branched; branches attenuate. Leaves sparse, acute, scarcely concave.
Distribution: Endemic to Japan (Kyushu, Ryukyu).
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Figure 326.

A. Thamnobryum plicatulum (Lac.) lwats. var. plicatulum. a. Plant, x1 . b. Primary stem leaf,
x25. c. Stipe leaf, x25. d. Secondary stem leaves, x 15. e. Cells at apex of secondary stem leaf ,
x212. f Med ian lamina! cells of secondary stem leaf, x212. g. Branch leaf , x15. h. Inner
perichaetial leaf, x 10. i. Capsule, x7. [Noguch i 20045]
B. T. planifrons (Broth. & Yas.) Nog. & lwats. j . Secondary stem leaf, x15. k. Cells at ape x
of secondary stem leaf, x 190. I. Median lamina! cells of secondary stem leaf, x212. m. Branch
leaf, x15. [lsotype of Thamnium planifrons Broth . & Yas.]
C. T. incurvum (Nog .) Nog . & lwats. n. Secondary stem leaves, x10. o. Median lamina! cells
of secondary stem leaf, x212. p. Branch leaves, x10. [Holotype of Thamnium incurvum Nog.]
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5. Thamnobryum planifrons (Broth. & Yas.) Nog. & lwats. (Fig. 326, B)
Misc. Bryol. Lichenol. 6: 33 (1972).
Thamnium planifrons Broth. & Yas. , Oefv. Finsk. Vet. Soc. Foerh. 62A(9): 25 (1921).

Plants deep-green, not glossy. Secondary stems ea. 40 mm long, the stipes
short and indistinct, densely and very complanately leaved, with leaves to 3.5 mm
wide, often attenuate at apex; branches few, widely spreading, 5-20 mm long,
complanately leaved.
Secondary stem leaves ovate-oblong or ovate, ±
asymmetric, acute, ea. 2.0 x 0.7 mm, slightly concave; margins erect or plane, often
incurved on one side in the lower half, remotely toothed at apex, the teeth small,
composing of 1 or 2 cells; costa with several (7-8) small teeth at back above.
Median laminal cells rectangular, hexagonal or rhomboidal, 10-15 x 8-10 µm, the
walls slightly thick; mid-basal cells linear, 20-30 x 5-7 µm, the walls thick. Branch
leaves similar to the secondary stem leaves but with larger marginal teeth.
Sporophytes unknown.
Distribution: Endemic to Japan (Hokkaido , Honshu, Shikoku).

Unlike most species of the genus Thamnobryum the secondary stems and
branches of this species are strongly complanate. The leaves are asymmetric and
scarcely concave.
This species seems to be very rare.
6. Thamnobryum incurvum (Nog.) Nog. & lwats. (Fig. 326, C)
Misc. Bryol. Lichenol. 6: 33 (1972).
Thamnium incurvum Nog., J. Jap. Bot. 13: 786, f. 2 (1937).

Primary stems stoloniform, remotely leaved, the leaves appressed to the stem,
small , triangular; secondary stems to 50 mm long, shortly stipitate, curved at apex
when dry, pinnate, sparsely leaved; branches 10-15 mm long, sparsely leaved,
obtuse or attenuate at apex, usually simple. Secondary stem leaves incurved when
dry, erect-spreading when moist, ovate-lanceolate, acute, to 2.6 x 1.2 mm, ±
asymmetric, slightly concave; margins plane, dentate above, the teeth unicellular;
costa extending to near the leaf apex, smooth at back. Median laminal cells
rhomboid-hexagonal or rectangular, 8- 15 x 5-10 µm, inflated, ± obscure, thinwalled; upper cells ± larger; cells near the leaf insertion elongate-rectangular or
sublinear. Branch leaves sparse, incurved when dry, smaller than the secondary
stem leaves, oblong-lanceolate or narrowly oblong, acute, asymmetric; margins
strongly dentate; costa with few, small teeth at back.
Distribution: Japan (Ryukyu), Taiwan .

This species is characterized by the following features : (1) The leaves are
sparse, incurved when dry, acute, asymmetric, and are scarcely concave, (2) the
marginal teeth are small, (3) the lamina! cells are inflated and somewhat obscure.
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HYPNODENDRACEAE 551
Hypnodendron 551
formosicum 551
vitiense 551 (535)
Hypnodon
nipponicus 577

I-Iypnodontopsis 577
apiculata 577 (579)
Hypnum
alopcrcurum 735
arundinifolium 57./
dil'ersiforme 728
hastalllm 572
spin iforme 5./6
Jsothcciadelphyus
ob111sifoli11s 730

Isothccium
cymhifolium 725
dilwsiformc 728
var. longisctum 728
Kib1111c11111sc11s
nipponicus 577
Lasia
japonica 630

LEM130PHYLLACEAE 725
Key to the Genera 725
Leskea
floribunda 670
trichomanoides 720

Leucodon 633
Key to the Species 634
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Leucodon (Continued)
atrovirens 642 (641)
coreensis 638 (637)
dozyoides 639
exaltatus 639 (641)
giganteus 642 (640)
lasioides 632
luteus 638 (637)
nipponicus 635 (636)
var. longisetus 635
noguchii 642
pendulus 635 (636)
perdependens 635
sapporensis 639 (640)
scabrisetus 642
sciuroides 638 (637)
LEUCODONTACEAE 633
Key to the Genera 633
Macrocoma
hymenosromum 618
Macromitrium 602
Key to the Species 604
angustifolium 616 (615)
bathyodontllm 606
bradchycladulum 612
coma111/um 608
comatum 610 (613)
consanguineum 618
ferriei 608 (609)
gymnostomum 614 (615)
holom itrioides 616 (617)
hymenostomum 618 (619)
incurvum 606
inflexifoli11111 608
insularum 606
japonicum 606
var. japonicum 606 (603, 607)
var. makinoi 606 (607)
nakanishikii 606
nipponirnm 610
okamurae 618
prolongatum 612 (613)
var. bm•ipes 612
reinwardtii 614 (617)
tosae 608 (611)
Macrosporiel/a
gigamea 642
scabriseta 642
METEORIACEAE 661
Key to the Genera 661
Meteoriella 656
cuspidara 654
soluta 656 (657)
f. flagella ta 656
Meteoriopsis 682
Key to the Species 682
formosana 682
reclinata 682
var. subreclinata 682 (685)
undulata 684 (685)
Meteorium 661
Key to the Species 662

111

Meteorium (Co111inued)
assimile 686
atro1•ariegatum 666
attenuatum 686
aureum 672
f.japonirnm 672
buchananii 662
subsp. helminthocladulum 662
Key to the Varieties 664
var. cuspidatum 664 (663)
var. helminthocladulum 664 (663)
rnspidat11m 664
enerve 678
Jlagelliferum 680
helmimhoc/adum 664
hookeri 654
horridum 650
kiusiuense 668
levieri 688
miquelianum 666
subsp. atrovariegatum 666 (663)
papillarioides 667 (663)
parisii 674
pendulum 680
retrorsum 668
so/ll/um 656
subdivergens 673
subpolytrichum 664 (665)
MNIACEJ\E 493
Key to the Genera 493
Mnium 498
Key to the Species 498
0Cll/U/11 512
affine 516
arisancnse 50./
bm ·incn,c 512
cinclidioidcs 52./
cuspidarum 510
var. trichomanes 512
dilatatum 536
Jlagellare 496
fontanum 570
gigameum 512
heterophyllum 502 (505)
hornum 504 (505)
hymcnophylloides 508
immargina/11111 494
japonirnm 512
kanedae 502
lacvinerve 504 (507)
lycopodioides 506 (509)
magnifolium 532
marginatum 508
marimol'iczii 520
medium 516
microphyl/11111 ./9./
var. tencl/11111 494
minutulum 528
nipponense 512
noguchii 512
nudum 534
palusrre 5./2
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parvulum 528
pseudo-punctawm 534
punctatum 532
var. elatum 532
rostratum 520
rubicaule 500
sapporense 502
var. globosum 502
var. tomentosum 502
spathulatulum 520
speciosum 526
spinosum 500 (503)
spinulosum 502 (503)
stellare 500 (501)
striatulum 530
succulentum 522
tanegashimense 520
tetragonum 560
tewkae 516
th omson ii 506 (509)
trichomanes 512
wrgidum 540
undulatum 51-1
ussuriense 494
vesicatum 520
var. cataractarum 520
var. jluitans 520
Myu riopsis
sinica 652
var. jlagellifera 652
Myurium
sinicum 651
var. jlagclliferum 651
Neckera 694
Key to the Species 694
anacamptolepis 724
borealis 700 (699)
comes 734
coreana 707 (705)
fauriei 702 (701)
Oexiramea 700 (701)
var. attenuata 700
var. planiuscula 700
hayachinensis 704
humilis 702 (703)
var. complanatula 702
kamakurana 702
konoi 706 (705)
laeviuscula 700
lingulata 693
menziesii 706
muratae 696 (697)
nakazimae 695 (697)
nipponica 695
obwsata 708
penna ta 698 (699)
polyclada 706 (705)
pusilla 696
var. pendula 698
var. pusill a 698 (690)
scalpellifolia 714
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Necke ra (Continued)
targioniana 716
tosaensis 708
uematsui 704
urvilleana 654
yezoa na 704 (703)
NECKERACEAE 692
Key to the Genera 692
Neckeropsis 707
Key to the Species 707
calcicola 710 (713)
lepineana 710
nitidula 708 (709)
obtusata 708 (711)
Neobarbella 732
Key to the Species 732
comes 734 (733)
pilifera 732 (733)
Oedicladium
si11icum 651
Orthomniopsis 536
curiosissi11111111 536
dilatata 536 (537)
di/arawm 536
japonica 536
ORTII OTRICII/\CEAE 576
Key to the Genera 576
Orthotrichum 582
Key to the Species 582
amabile 586
anomalum 583 (585)
c/athrat11111 586
consobrinum 584 (585)
crispum 594
decurrens 588
drummondii 596
erectidens 586
exiguu m 588 (591)
fortun at ii 586 (587)
ibukiense 584 (587)
maroun ii 588
subsp. japon icum 588 (589)
ob tu sifolium 590 (591)
sord idum 586 (589)
swchua11ic11111 588
Papillaria
he/111i111hoclada 66-1
va r. progrcdicns 664
helminthocladula 662
subpolytricha 66-I
Philonotis 562
Key to the Species 562
carinara 568
evanidinervis 572 (573)
falcata 568
Key to the Varieties 568
var. carin ata 568 (569)
var. falcata 568 (569)
fontana 570
Key to th e Va rieties 570
va r. fontana 570 (571)
va r. seriata 570 (571)
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Philonotis fontana (Co111in11 ed)
var. tenuicaulis 572 (571)
hastata 572 (573)
hattorii 560
iwasakii 563
lancifolia 564 (565)
mollis 564 (567)
revoluta 566 (565)
savatieri 563
secunda 574
seriata 570
setschuanica 566
socia 563
thwaitesii 563 (561)
turneriana 566 (567)
vitrea 572
yezoana 572
var. tenuicaulis 572
Pilotrichopsis 626
dentata 626 (627)
var. hamulata 626
Pilotrich11111
pl11m11ra 718
Pinnatella 722
Key to the Species 724
anacamptolepis 724 (723)
makinoi 724 (723)
Plagiomnium 508
Key to the Species 510
acuwm 512
affine 514 (517)
cinclidioides 524
confertidens 514 (517)
cuspidatum 510
var. cuspidatum 512 (513)
var. trichomanes 512 (513)
japonicum 512 (515)
maximoviczii 520 (519)
medium 516 (518)
rostratum 520
subsp. vesicatum 520 (521)
succulent um 522 (523)
tezukae 516
1·esica111111 520
Plagiopus 554
oederi 554 (555)
Porotrichum
gracilescens 724
makinoi 724
PRIONODONTACEAE 646
Pseudobarbella 686
Key to the Species 686
atte nu ata 686 (687)
kiusiuensis 686
laosiensis 688 (689)
lcvieri 688 (690)
mol/issima 688
tukusiensis 668
Pseudobryum 524
Key to the Species 524
cinclidioides 524 (525)
speciosum 526 (525)
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Pseudospiridentopsis 650
horrida 650 (649)
f. la,ifolia 650
Pterigynandrum
trichomitrion 632
PTEROBRYACEAE 651
Key to the Genera 651
Pterobryum 658
arbuscula 658 (657)
RACOPILACEAE 543
Racopilum 543
Key to the Species 543
aristatum 545 (544)
ferriei 543 (544)
Rhachithecium 577
nipponicum 577 (579)
R1 IIZOGONIACEAE 545
Rhizogonium 545
Key to the Species 546
badakense 548
boninense 551
dozyanum 546 (547)
spiniforme 546
Key to the Varieties 548
var. badakense 548 (549, 550)
var. boninense 551
var. ryukyuense 551 (549, 550)
var. spin iforme 548 (549, 550)
ve1111s111111 551
Rhizomnium 526
Key to the Species 528
hattorii 532 (531)
nudum 534 (533)
parvulum 528 (527)
perssonii 532
pseudopunctatum 534 (535)
punctatum 532
var. elatum 532 (533)
strialu lum 530 (527)
tuomikoskii 530 (529)
Schlotheimia 620
japonica 620
Key to the Varieties 622
var. japonica 622 (621)
var. sulcata 622 (621)
latifolia 622
f. su/cata 622
Taiwanobryum 646
speciosum 646 (645)
Thamni11111
alopecurum 735
corean11111 736
dolichomitrioides 736
grandirete 736
inc11rv11111 742
latifolium 7-10
var. japonicum 740
planifrons 742
sandei 736
var. ang11stifoli11111 738
var. cymbifolium 738
var. imbricatum 738
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Thamnium sandei (Continued)
var. longisetum 738
THAMNODRY ACEAE 734
Thamnobryum 734
Key to the Species 735
alopecurum 735 (737)
coreanum 736 (737)
incurvum 742 (741)
planifrons 742 (741)
plicatulum 740
Key to the Varieties 740
var. japonicum 740
var. plicatulum 740 (741)
sandei 736
Key to the Varieties 738
var. angustifolium 738
var. cymbifolium 738 (739)
var. sandei 738 (739)
Timmia 552
megapolitana 552 (553)
TIMMIACEAE 552
Trachycystis 493
Key to the Species 493
nagellaris 496 (499)
microphylla 494 (495)
ussuriensis 494 (497)
TRACHYPODACEAE 646
Key to the Genera 646
Trachypus 648
Key to the Species 648
bicolor 648
var. bicolor 650 (647)
var. Jloribundarioides 650
var. hispidus 650
var. scindifolius 650 (647)
humilis 648 (647)
f. gracilis 648
f. secundus 648
var. brevifolius 648
scindifolius 650
Ulota 592
Key to the Species 592
crispa 594 (593)
var. longifolia 594
crispula 594
drummondii 596 (599)
eurystoma 600 (603)
japonica 594 (595)
longifolia 594
pcrbreviscta 596 (597)
rcptans 598 (601)
yakushimensis 598 (601)
Zygodon 580
mougcotii 580
viridissimus 580 (581)
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