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Abstract

The subfamily Ptychanthoideae of the family Lejeuncaceae (Hepaticae)
in West Java is still poorly known. A study of Ptychanthoideae in this
area reveals the occurrence of 26 species. in 8 genera: Acrolejeunea
(Spruce) Schiffn. (3 species). Archilejeunea (Spruce) Schiffn. (1 species).
Lopholejeunea (Spruce) Schiffn. (10 species), Mastigolejennea (Spruce)
Schiffn. (3 species). Ptychanthius Nees (1 species). Schiffueriolejeunea Verd.
(2 species), Spruceanthus Verd. (2 species) and Thysananthus Lindenb.
(4 species). Mastigolejeunea indica and Thysananthus minor are newly
reported for Java. The altitudinal and geographical ranges of the species
of Ptychanthoideae from West Java are presented as well as a key to the
species and an assessment of their phytogeography. It appears that the
species are rather widespread: none of the species are endemic to Java or
western Malesia. The widespread distribution of the species is probably due
to their dispersal by spores. which may be easily carried by the wind over
long distances, and by the rather old geological age of the group.

Introduction

Lejeuneaceae is a large, mostly tropical family of leafy liverworts.
containing about 1000 species in 75 genera. According to Gradstein et al.
(2001). Lejeuneaceae is subdivided into two subfamilies, Lejeuncoideae and
Ptychanthoideae: the latter group is treated in this paper.
Ptychantheaeisthe only tribe of Ptychanthoideae.while Lejeuneoideae
consists of three tribes, Brachiolejeuneeae. Lejeuneeae and Cololejeuneeae.



54 Gard. Bull. Singapore 62 (1) 2010

The subfamily Ptychanthoideae is characterized by the capsule valves
spreading widely after dehiscence, elaters usually 72 per capsule,underleaves
undivided, ventral merophytes 4 or more cells wide, and ocelli absent. In
Lejeuneoideae the capsule valves are not spreading after dehiscence, elaters
are 34 or less per capsule, underleaves bifid or undivided, ventral merophytes
usually 1-4 cells wide, and ocelli sometimes present.

Ptychanthoideae include fewer genera and species than Lejeuneoideae
and are generally better known (Gradstein, 1991). They contain about 175
species in 19 genera worldwide; 14 genera occur in tropical America. Most
species are xerotolerant epiphytes of forest canopies or rather open, wooded
vegetation, and usually occur at rather low elevation (Thiers and Gradstein,
1989; Gradstein er al.,2001).

Based on several references (Verdoorn, 1933, 1934; Mizutani, 1961;
Gradstein. 1975, 1991, 1994; Gradstein ez al. 2002; Zhu and Gradstein, 2005;
Gradstein et al., 2005; Hasan and Ariyanti, 2004; Ariyanti and Gradstein,
2007). there are about 30 species of Ptychanthoideae in Java, in 10
~genera: Acrolejennea (Spruce) Schiffn, Archilejennea (Spruce) Schiffn.,
Candalejennea  (Steph.) Schiffn., Dendrolejeunea (Spruce) Lacout.,
Lopholejennea (Spruce) Schiffn., Mastigolejeunea (Spruce) Schiffn.,
Ptychanthus Nees, Schiffueriolejennea Verd., Spruceanthus Verd., and
Thysananthus Lindenb. In addition, there is an old, unconfirmed report of
the Pacific genus, Phaeolejennea Mizut., from Java (Zhu and Gradstein, 2005,
p. 88, originally described as Lopholejennea latistipula (Schiffn.) Schiffn. var.
minor Schiffn.).

Information about the distribution of the species of Ptychanthoideae
wilhinlgava is very scarce. The publications on this subject are mostly from
the 19 or early 20 century and outdated (e.g.. Reinwardt, Blume and
Nees von Esenbeck. 1824; Nees von Esenbeck, 1830; Sande Lacoste, 1856;
Schiffner, 1898: Stephani, 1912; Verdoorn, 1933, 1934).

The aim of this study was to improve our understanding of the diversity
of Ptychanthoideae in West Java (including West Java Province and Banten
Province).

Material and Methods

The study was based on herbarium specimens of Prvchanthoideae collected
from West Java and Banten province. A total number of 362 specimens
deposited in the Herbarium Bogoriense (BO) and Herbarium Biotrop
(BIOT), and some in the Herbarium of the University of Gottingeu,
Germany (GOET) and Herbarium Bangi, Malaysia (UKMB) kept in BIOT
as duplicates, were examined. Additional specimens were collected by the
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first author at several locations in West Java. i.e. Telaga Warna. Ciater. Bogor
Botanical Garden.Bodogol Education Center and Conservation — Mt. Gede
Pangrango National Park and Mt. Halimun Salak National Park.

Morphological characters were studied witha 10 x 4,10 x 10,10 x 20 and
10 x 40 magnification. Specimens with similar characteristic were grouped
and identified using recent literature on the species of Ptvchanthoideae.
such as Thiers and Gradstein (1989). Gradstein er al. (2001). Gradstein et
al. (2002) and Zhu and Gradstein (2003). Descriptions and illustrations of
each species were prepared and an identification keyv to the species was
developed.

Taxonomic treatment

Key to the species of West Javan Ptvchanthoideae

1. Branching always Frullania tyvpe....................18. Ptychanthus striatus
1. Branching Lejeunea or Frullania type..........oceceeeeeeeeeeceeveieeecieiee e e 2
2. Branching Frullania and Lejeunea tvpe (Schiffueriolejeunea)................3
2. Branching Lejennea-type only.........ooiiiiii 4

. Lobule forming a distinct sac at the base and flattened above with 2 large
teeth. Teeth erect. not pointing outwards towards leaf apex. Leaves
squarrose when moist.. 20. Schiffneriolejeunea tumida var. haskarliana

3. Lobule not forming a distinct sac at the base. free margin of the lobule

plane and clearly visible. with 2 teeth. Teeth almost equal in size and

pointing outwards towards leaf apex. Leaves not squarrose when moist

.................................................... 19. Schiffuneriolejeunea pulopenangensis

|98}

4. Lobes with a distinct vitta ..........covviuiiinennn 25. Thysananthus retusus
4. Lobes Without VItta .........ooiiiiiiiiiiii 5
5. Cells of the lobe with cordate trigones...............vvviceciinieneenl0
5. Cells of the lobe not with cordate trigones............c..coooeviiiiiiin... 14

6. Leaves and underleaves entire. Dorsal epidermis cells larger than inner
SEEIM CRILS . n et et e ]
6. Leaves and underleaves usually toothed. Dorsal epidermis cells not larger
than inner stem cells (7T/1ysananthus)......occoocovoeeveecnvnconenecc i 12
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9.
9.

10.
10.

11.
1.

12.
12.

13.

13.

14.
14.
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Perianth 3 keels, with 1-2 innovations (Mastigolejeuneay........................... 8
Perianth 8-10 keels, innovation lacking (Acrolejeunea)..................... 10

Leaf lobule with several large, triangular teeth........ccccoonninnnn
............................................................................ 16. Mastigolejeunea indica

Lobule tooth 3-5 cells long, sharp, curved....... 17. Mastigolejeunea virens
Lobule tooth 1 cell long, blunt, not curved.......cccooeeiviiniiciiieiiie,
...................................................................... 15. Mastigolejeunea auriculata

Lobule semicircular in outline, with 4-10 teeth. all or at least some teeth
2-3 cells 1oNg..ceiiiiiiiiiiiiiie 2. Acrolejeunea fertilis
Lobule not semicircular, with 2-3 teeth ..ovcvvveveveveniiieeec el 11

Lobule narrow rectangular, with 2 teeth ......... 1. Acrolejeunea arcuata
Lobule ovate-rectangular, with 3 teeth ......3. Acrolejeunea pycnoclada

Plant very small, less than 1 mm wide .............. 24. Thysananthus minor
Plant more than I mm wide .......o.oooiiiiiiiiii e, 13

Upper part of leaf asymmetrical, turned to the ventral side (“ventrad™),
leaf apex recurved......ccooooiviiniinniiie 23. Thysananthus convolutus
Upper part of leaf symmetrical, not turned to the ventral side, leaf apex
plane or recurved ......coccoviiiieiiiniee 26. Thysananthus spathulistipus

Stems robust, ventral merophyte 8-12 cells wide (Spruceanthus)........15
Stems thinner, ventral merophyte 4-6 cells Wide.......cevevveveneriereevennens 16

15. Leaf apex sharply acute........cccccevvnnnnne 22. Spruceanthus semirepandus

16.

16.

17.
17.

. Leaf apex rounded to obtuse.................. 21. Spruceanthus polymorphus

Stem epidermis cells not larger than the inner cells. Plants light green.
Perianth keels smooth or weakly toothed. Innovations present..............
........................................................................ 4. Archilejeunea planiuscula
Stem epidermis cells larger than the inner cells. Plants blackish-green,
rarely brown. Perianth keels distinctly toothed (Lopholejeunea).
INNOVAtoNS TACKINE....ccuiiiiii e 17

Leaf lobule connected to the leaf lobe by only one single cell............18
Leaf lobule connected to the leaf lobe across several cells................21
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18.

18.

19.

19.

20.

21.
21.
22.

22.

24.
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Leaf lobe acute .................................5. Lopholejeunea applanata
Leaf lobe rounded or obtuse ... 19

Lobule deeply constricted in the middle. free margin strongly involute
.......................................................................... 7.Lopholejeunea herzogiana
Lobule not deeply constricted in the middle. free margin not involute.....20

Underleaves distant to contiguous. orbicular. Female bracteole entire
......................................................................................... 8. Lopholejeunea nigricans

. Underleaves imbricate. wider than long. Female bracteole toothed........

.......................................................................... 6. Lopholejeunea eulopha

Underleaves very large. 6-8 x as wide as the stem ......cccceeeeeennnnnn. 2
Underleaves smaller. 4-6 x as wide as the stem ............ocevvvieieeeenn 2

(USROS

Plants pale brown in the dried condition. Leaf lobules small. 1/5-1/4 of
leaf length. Female bracteole toothed. DioicOuUsS .....ccoiviviivininciicinicee
.......................................................................... 13. Lopholejeunea wiltensii
Plants blackish or dark brown to blackish in the dried condition. Leaf
lobules larger. 1/3-2/5 of leaf length. Female bracteole usually entire.

AULOICOUS. e eeeviiiieiciet ettt 14. Lopholejeunea zollingeri
. Plants minute. less than 1 mm wide............. 10. Lopholejeunea horticola
. Plants medium sized. more than I mm wide............oooooiiiiiiinnne. 24

. Margins of underleaves and leaves recurved. Underleaf large. more

than Y2 x lobe length......... 11. Lopholejeunea recurvata
Margins of underleaves and leaves plane. Underleaf less than %2 x
lobe length. .. 25

. Female bracteole entire. Female bract lobule very small or lacking

.......................................................................... 12. Lopholejeunea subfusca

5. Female bracteole crenate. Female bract lobule large.......ooecevcvininnnnne

.......................................................................... 9. Lopholejeunea cevlanica

Species descriptions

1. Acrolejeunea arcuata (Nees) Grolle & Gradst.. J. Hattori Bot. Lab. 38: 332
(1974).

Jungermannia arcuata Nees. Enum. PL. Crypt.Javae 1:38 (1830). Prvchocoleus
arcuatus (Nees) Trevis.. Mem. Reale Ist. Lomb. Sci. Mat. Nat.. Ser. 3. 4: 405
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(1877). -Type: Indonesia. Java: Lebak Mits., Reirwardt s.n. (holotype, STR;
isotypes. G.NY., W) — cf. Gradstein er al. (2002).

~
() A

100 ym

Figure 1. Acrolejeunca arcuata (Nees) Grolle & Gradst. Shoot (a): leat-lobe (b): lobule (c); cells of
midleat (d); underleaf (e). Drawn from Kornochalert 1408, BIOT.

Plants up to 2 cm long, about 0.9 mm wide, dark brown to reddish brown in
dried condition. Branching Lejeunea-type.Stem diameter 95-108 pm. Leaves
closely imbricate, obliquely spreading. Lobe ovate-orbicular to obovate, 520-
650 pm long, 410-520 ym wide, margin entire, apex subobtuse to sometimes
rounded:; cells of lobe thin-walled, hyaline, somewhat elongate, trigones +
cordate, intermediate thickening scarce; marginal cells 5-11 x 6-11 pm, mid-
leaf cells 19-29 x 11-26 pm. basal cells 24-30 x 10-13 pm; oil bodies not seen.
Lobule narrow rectangular, 300-400 pm long, 145-160 pm wide, apex truncate
with 2 teeth. each tooth consisting of 2-3 cells, 2-3 cells long. Underleaves
closely imbricate, subtriangular to suborbicular, 260-315 um long, 295-435
um wide, margins entire, apex truncate, base slightly auriculate, insertion
line shallowly curved. Generative structures not seen.

Distribution: Java, Sumatra, Borneo, Philippines, Papua, Peninsular Malaysia.

Specimen examined: INDONESIA. West Java, Mt. Patuha, on bark of tree
along the road to crater, 2000 m, Koruochalert 1408 (BIOT!).

Notes: Diagnostic characters of Acrolejeurniea arcuata are: 1) lobules 2(-3)
times longer than wide, with 2 teeth. 2) lobe ovate-orbicular with entire
margins, 3) cordate trigones. This species was found at ca 2000 m and occurs
only at higher elevations in the mountains (Gradstein, 1975). It is readily
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distinguished from other species of Acrolejeunea by the very long and
narrow lobule with 2 teeth and the often reddish-brown color.

2. Acrolejeunea fertilis (Reinw. et al.) Schiffn.. in Engler and Prantl. Nat.
Pflanzenfam. 1,3: 128 (1893): Jungermannia fertilis Reinw. et al.. Nova Acta
Phys.-Med. Acad. Caes. Leop.-Carol. Nat. Cur. 12: 211 (1824): Pryvchocoleus
fertilis (Reinw. et al.) Trevis.. Mem. Reale Ist. Lomb.Sci. Mat. Nat.. Ser. 3. 4:
405 (1877). -Type: Indonesia. Java. Lebak Mts.. Reinward: s (holotype.
STR:isotypes. G.NY. W) —cf. Gradstein er al. (2002).

Figure 2. Acrolejeunea fertilis (Reinw. et al.) Schiffn. Shoot (a): leaf-lobe (b): underleaf (¢): cells of
midleaf (d): cells of basal part of the leaf (e): Drawn from van Borssum Waalkes 549. BO.

Plants up to 1 cm long, about (.8 mm wide. dark green to dark brown in
dried condition. Branching Lejeunea-type. Stem diameter 100-124 um.
Leaves closely imbricate. obliquely spreading. squarrose. Lobe ovate-
orbicular to subrectangular. 600-825 um long. 500-660 um wide. margin
entire, apex truncate to sometimes rounded: cells of lobe thin-walled. light-
vellow, somewhat elongate, trigones cordate, intermediate thickening scarce;
marginal cells 7-8 x 7-10 pum. mid-leaf cells 18-23 x 12-20 um. basal cells 17-30
x 13-17 um: oil bodies not seen. Lobule semicircular. 200-290 um long. 220-
250 um wide. apex obliquely truncate with 4-9 teeth. each tooth consisting of
2-3 cells. 1-2 cells long. Underleaves closely imbricate. broadly orbicular. 300-
350 um long. 310-570 ym wide, margins entire. apex truncate. base cuneate.
insertion line shallowly curved. Generative structures not seen.

Specimens examined: INDONESIA. Banten. Pulau Panaitan. van Borssum
Waalkes 549 (BO!). West Java. Depok, Kampus Universitas Indonesia. 60-
80 m. Afiatri Putika 80 (BO!).
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Distribution:Java.Sumatra, Borneo. Philippines.Moluccas,Papua. Peninsular
Malaysia. Indochina. India. Sri Lanka.

Notes: Diagnostic characters of Acrolejennea fertilis are: 1) lobule
semicircular with 4-9 teeth, 2) lobe ovate-orbicular with entire margins, 3)
trigones cordate. The species occurs in the lowlands, at ca 60-80 m. and is
distinguished from other Javanese members of the genus Acrolejennea by
the squarrose leaves and the semicircular lobule with 4-9 teeth.

3. Acrolejeunea pycnoclada (Taylor) Schiffn., in Engler and Prantl, Nat.
Pflanzenfam. 1, 3: 128 (1893); Prvchanthus pycnocladus Taylor, London J.
Bot. 5: 385 (1846). Ptychocoleus pycnocladus (Taylor) Steph., Sp. Hepat. 5:
52 (1912). -Type: Peninsular Malaysia, without loc.. Cantor s.n. (holotype.
FH:isotypes. G.MANCH, NY. S. U, W) — cf. Gradstein et al. (2002).

Figure 3. Acrolejeunea pycnoclada: (Taylor) Schiffn. Shoot (a): leaf lobe (b): leaf lobule (¢):
underleaf (d): leaf cells (e): female bract (f); female bracteole (g): perianth (h). Drawn from Haerida
1484. BO.

Autoicous. Plants up to 2 cm long, 0.5-0.7 mm wide. 1-1.5 mm wide in
wet condition: dull green when fresh, greenish-brown in dried condition.
Branching Lejennea-type. Stem diameter 100-145 um; cross-section of the
stem with epidermis cells larger than medulla cells Leaves imbricate, widely
spreading, convolute when dry. Lobe ovate. 680- 1050 um long. 370-850 um
wide, margin entire. apex rounded; cells of lobe thin-walled, hyaline, in mid-
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leaf elongate. trigones cordate. intermediate thickening frequent: marginal
cells 7-16 x 6-13 um. mid-leaf cells 17-31 x 11-25 um, basal cells 24-52 x
11- 31 um: oil bodies (7-)8-20 per cell. homogeneous, hyaline, globose to
ellipsoidal. Lobule ovate to rectangular, large, 365-680 um long, 170-310 um
wide. inflated. apex obliquely truncate with 2 conspicuous teeth. first tooth
consisting of 3-4 cells, second tooth consisting of 2-3 cells, an additional
small tooth present at the distal end of the free margin beyond the first
tooth. Underleaves distant to contiguous, obovate-orbicular to wider than
long. 270-480 um long. 350-700 um wide, margin entire. apex rounded to
almost truncate, base cuneate, insertion line shallowly curved. Androecia
intercalary on branches. bracts in 3-11 pairs, very similar to leaves but
lobules slightly larger, 400-420 pm long, 180-250 pm wide, bract lobule 1/2-
2/3 of the bract lobe. epistatic. bracteoles similar to underleaves in size and
shape. Gynoecia on short or long branches. innovations lacking, bracts and
bracteoles in 2 pairs. bract oblong to broadly oblong 720-1070 pm long.
270-500 pm wide, conspicuously incurved in the upper part. margin entire,
apex obtuse to orbicular, sinus up to 1/3 of lobe length: bracteole oblong to
broadly oblong 890-1010 um long, 520-660 um wide, margin entire to slightly
undulate, apex truncate. Perianth immersed, obovate, 975 um long. 430 um
wide, inflated, with + 10 inflated keels, margins entire. Sporophytes and
asexual reproduction not seen.

Distribution: Java, Sumatra, Borneo, Moluccas. Philippines, Papua New
Guinea, Pacific, Peninsular Malaysia. Thailand. India. Sri Lanka. tropical
Africa.

Specimens examined. INDONESIA. West Java, G. Gede, above Sukabumi,
1500-1900 m, Verdoorn 46b (BO!): Ciater, Subang. Sari Ater. ca 1500 m,
Haerida 1480, 1481, 1484, 1486, 1487 (BO!).

Notes: Diagnostic characters of Acrolejeunea pycnoclada are: 1) lobule with
2 conspicuous teeth and an additional. third small tooth present at the distal
end of the free margin, beyond the first tooth. 2) trigones cordate. 3) female
bracts conspicuously incurved in the upper part. covering the immersed
perianth. 4) perianth with 10 keels. This species was found at ca 1500-1900
m but it has also been recorded at lower elevations, from sealevel upwards.
[t differs from other members or(fl the genus Acrolejeunea by the lobule
with 2 conspicuous teeth and a 3 small tooth at the very end of the free
margin, near the junction with the ventral margin of the leaf lobe. and by the
conspicuously incurved female bracts.

4. Archilejeunea planiuscula (Mitt.) Steph.. Sp. Hepat. 4: 731 (1911):
Lejeunea planiuscula Mitt., J. Proc. Lin.. Soc. 5: 111 (1861). —Type: Burma.
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Rangoon, McClelland s.n. (holotype. NY) — cf. Thiers and Gradstein (1989).
- Archilejeunea caramuensis Steph., Hedwigia 34: 59 (1895). —Type:
Philippines.Caramuan, 1884-85, Micholitz 70 (G) — cf. Verdoorn (1934).

- Archilejeunea falcata Steph., Hedwigia 34: 60 (1895). —Type: Papua New
Guinea. Madang Prov.: Stephansort, 1888, Kdrnbach s.n. (G) — cf. Verdoorn
(1934).

- MastigolejeuneaparadoxaVerd.,Nova Guinea 18:5(1935).-Type:Indonesia.
West Irian, Jayawijaya Prov., Prauwenbivak, Lam 1182a (holotype, FH) — cf.
Gradstein et al. (2002).

Figure 4. Archilejeunea planiuscula (Mitt.) Steph. Shoot (a); leaf lobule (b); underleaf (c); cells of
leat margin (d); cells of midleaf (e). Drawn tfrom Haerida 1489. BO.

Plants up to 3 cm long, 0.8-2 mm wide; light green when fresh, darker green
in dried condition. Branching Lejennea-type. Stem diameter 90-135 um:
epidermis cells not large than inner cells; ventral merophyte 4-6 cells wide.
Leaves contiguous, widely spreading. Lobe orbicular to oblong, 500-900
um long, 370-700 pm wide, margin entire, apex rounded; cells of lobe thin-
walled, hyaline, isodiametrical hexagonal, trigones triangular, never cordate,
intermediate thickening scarce; marginal cells 3.5-7.5 x 5-10 pm, mid-leaf
cells 17-24 x 14-18 pum, basal cells 22-37 x 13-17 um; oil bodies not seen.
Lobule ovate, 240-340 pm long, 130-200 pm wide, apex obliquely truncate
with 1-2 teeth, first tooth with 2 cells long, second tooth small, 1 cell long,
sometimes lacking. Underleaves distant to contiguous, obdeltoid, 280-420
um long, 260-460 um wide, margin entire, apex truncate. insertion line almost
straight. Generative structures not seen [innovations present; perianth with
5 smooth or weakly toothed keels].
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Specimens examined. INDONESIA. West Java. Bogor Bot. Garden.
Verdoorn 12a, 12b, 12¢, 12e, 131, 134, 232. Meijer B33a, B61a. B49, B76.
B3664, B27a. B56, B84a (BO!): Cibodas Bot. Garden. 1450 m. Schiffner
233. Haerida 813 (BO!): Ujung Kulon Nat. Park. Dewi Dw922 (BO!).

Distribution: Java. Peninsular Malaysia. Papua New Guinea. Philippines.
Solomon Is.. Pacific. Australia. Indochina. India. Sri Lanka.

Notes:Diagnostic characters of Archilejennea planiuscula are: 1) underleaves
obdeltoid. 2) trigones triangular. never cordate. 3) plant light green in color
when fresh. This species was found at ca 200-1450 m. It is readilv distinguished
from other members of the subfamily by the rather light green color and
flat appearance of the plants. lobules with 1-2 teeth. isodiametrical leaf cells
with small. simple trigones. obdeltoid underleaves and thin stems (ventral
merophyte 4-6 cells wide) with epidermis cells not larger than inner cells.

5. Lopholejeunea applanata (Reinw. er al.) Schiffn.. in Engler and Prantl.
Nat. Pflanzenfam. 1. 3: 129 (1893): Jungermannia applanata Reinw. et al..
Nova Acta Phys.-Med. Acad. Caes. Leop.-Carol. Nat. Cur. 12: 210 (1824):
Phragmicoma applanaia (Reinw. er al.) Nees. Naturgesch. Eur. Leberm.
3: 248 (1838): Lejennea applanata (Reinw. er al.) Nees. in Gottsche er al..
Svn. Hepat.: 314 (1845): Svinbiezidiun applanarum (Reinw. et al.) Trevis..
Mem. Reale Ist. Lombardo Sci.. Cl. Sci. Mat.. Ser. 3. 4: 403 (1877). -Type:
Indonesia. Java, collector unknown (holotvpe. STR: isotvpes. G. S. W) — cf.
Zhu and Gradstein (2005).

- Lopholejeunea fleischeri Steph.. Sp. Hepat. 5: 79. 1912. —Tvpe: Indonesia.
Java. Tjibodas. Apr 1900. M. Fleischer s.n. (holotvpe. G) — cf. Zhu and
Gradstein (2005).

Plants up to 5 cm long. 1-1.5 mm wide: dark brown in the dried condition.
Branching Lejeunea-tvpe. Stem diameter 120-200 um Leaves imbricate.
widely spreading. Lobe ovate. 800-1200 pm long. 500-800 um wide. margin
entire sometimes crenulate towards the apex. apex acute to acuminate: cells
of lobe thick-walled. vellow. rectangular to isodiametric, trigones triangular.
intermediate thickening frequent: marginal cells 15-21 x 12-15 pm. mid-leaf
cells 26-30 x 20-24 um. basal cells 30-40 x 20-31 pm: oil bodies not seen.
Lobule ovate. 230-320 um long. 170-220 pm wide. inflated. apex truncate
with 1 small tooth. connected to the leaf lobe across only one single cell.
Underleaves large. imbricate, broadly orbicular. 300-400 um long. 400-
900 pm wide, margin entire. apex truncate. insertion line deeply curved.
Androecia intercalary on branches. bracts in 3-12 pairs. ovate with obtuse
apex. 200-300 pm long. 150-220 um wide. bract lobule about %2 of the lobe
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length; bracteoles similar to underleaves in size and shape. Gynoecia not
seen.

20 dm

Figure 5. Lopholejeunea applanata (Reinw. et al.) Schiffn. Shoot (a): underleaf (b): leaf lobule
(c): leaf lobe (d): cells of midleaf (e). Drawn from Meijer 3696, BO.

Distribution: Java, Sumatra, Borneo, Philippines, Peninsular Malaysia, Papua
New Guinea, Pacific, Indochina, Sri Lanka, India.

Specimens examined: INDONESIA. West Java. Cibodas Bot. Garden,
Meijer B3696 (BO!): above Cibodas, Cibeureum, Hasskarl s.n. (BO!): G.
Pangrango, “bij Tjisaroea™ ca 1200 m, Verdoorn 44b (BO!): G. Patuha, Lake
Situ Patengan, ca 1500 m, Kornochalert 1413 (BIOT!).

Notes: Diagnostic characters of Lopholejeunea applanata are: 1) leaf lobes
acute to acuminate at apex, 2) lobule apex connected to the lobe across only
one single cell. This species grows at ca 1200-1500 m. It differs from other
Javanese members of the genus Lopholejeunea by the acute to acuminate
leaf apex and large, imbricate underleaves.

6. Lopholejeunea eulopha (Taylor) Schiffn., in Engler and Prantl, Nat.
Pflanzenfam. 1,3:129 (1893): Lejennea enlopha Taylor, London J. Bot. 5: 391
(1846): Phragmicoma eulopha (Taylor) Mitt., in Seeman, F1. Vit. 413 (1873):
Svmbiezidium enlophum (Taylor) Trevis., Mem. Reale Ist. Lombardo Sci.,
Cl. Sci. Mat. Ser. 3, 4: 403 (1877). ~Type: Pacific islands: locality unknown,
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Nightingale s.n. (holotvpe. FH: isotvpes. FH. NY) — c¢f. Zhu and Gradstein
(2005).

- Lopholejeunea nymannii Steph.. Sp. Hepat. 5: 84. 1912, ~Tvpe: Indonesia.
Java.G.Salak. E. Nvinan s.n. (holotype.G:isotvpe.W) —cf. Zhu and Gradstein
2005.

Figure 6. Lopholejeunea eulopha (Taylor) Schiffn. Shoot (a): leaf lobule (b): leaf lobe (¢): cells of
midleaf (d). Drawn from Haerida 710. BO.

Dioicous. sometimes autoicous. Plants up to 3 c¢m long. 1-1.5 mm wide.
brownish green to dark brown in dried condition. Branching Lejeunea-tvpe.
Stemdiameter 130-190 um.Leaves imbricate.widelv spreading. Lobe oblong-
ovate, 430-1090 ym long. 340-900 pm wide. margin entire. apex obtuse: cells
of lobe thin-walled, pale brown, hexagonal to nearly isodiametric, trigones
triangular. intermediate thickening frequent: marginal cells 7-15 x 10-17 um,
mid-leaf cells 14-31 x 10-21 um. basal cells 22-40 x 18-24 um: oil bodies
(11-)18-20 per cell. homogeneous. hyaline. ellipsoidal. Lobule ovate.120-270
um long. 110-200 pm wide. inflated. apex with 1 triangular tooth consisting
of 3-5 cells. connected to the leaf lobe by only one single cell. Underleaves
imbricate.large, reniform. 300-300 um long.410-1070 um wide. margin entire.
apex rounded. insertion line deeply curved. Generative structures not seen.

Speciimens examined: INDONESIA. West Java. Bogor Bot. Garden. Meijer
94b, Schiffner 243, van Steenis s.n. (BO!): Bogor. without locality. Verdoorn
s.n. (BO!): Cibodas Bot. Garden. 1400 m. Arivanri 471 (BIOT!): G. Halimun
Nat. Park. Haerida 710 (BO!): G. Guntur. ~bij Kawah Kamoedjan™ 1500-
1700 m.alt.. Verdoorn 50h, 50d (BO!): G. Megamendung. Verdoorn 68 (BO!):
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Kota Batu. Schiffirer s.n. (BO!): Kampung Jember. Geger Bentang ca 1350
m. Neervoort 3087 (BO!): Ujung Kulon Nat. Park. Dewi Dw922d (BO!'): G.
Patuha. Lake Situ Patengan ca 1500 m. Kornochalert 1418. Dian Apriana &
Afiarri Purrika 25 (BIOT!).

Distribution: Java. Sumatra. Borneo. Bali. Sulawesi. Moluccas. Philippines.
West Irian. Papua New Guinea. Solomon Is.. Pacific. Australia. Indochina.
India. Sri Lanka. China. Japan. tropical Africa. tropical America.

Notes: Diagnostic characters of Lopholejeunea eulopha are: 1) lobule ovate.
with 1 triangular tooth consisting of 3-3 cells.2) lobule apex connected to the
leaf lobe across only one cell. 3) large. reniform underleaves. This common
species grows at ca 200-1700 m. It resembles L. applanata by the very large.
imbricate underleaves but differs by the rounded leaf apex.

7. Lopholejeunea herzogiana Verd.. Rec. Trav. Bot. Neerl. 30: 217 (1933). -
Tyvpe:Indonesia. Java. Cibodas."ad arborum truncos.” 1420 m. 1894, Schiffner
s.n. (FH. lectotype designated by Zhu and Gradstein. 2003).
- Lopholejeunea pullei Verd.. Nova Guinea 18: 4 (1935). —-Tvpe: Indonesia.
Irian Jayva. Hellwig Mts.. "an Gymnospermen™. 2600 m. 10 Jan 1913. Pulle
s.n. (holotyvpe. FH:isotvpe. U) — cf. Zhu and Gradstein 2005.

Figure 7. Lopholejeunea herzogiana Verd. Shoot (a): leaf lobule (b): female bract (¢): female
bracteole (d): cells of midleaf (e). Drawn from Verdoorn 64a. BO.
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Plants robust. up to 4 cm long. 1-2.5 mm wide: blackish brown in the dried
condition. Branching Lejennea-tvpe. Stem diameter 130-220 um Leaves
imbricate. widely spreading. Lobe obovate-triangular to broadly orbicular.
650-1030 um long. 660-1420 um wide. margin entire. apex obtuse to rounded.
sometimes recurved:cells of lobe thick-walled. brownish-orange.rectangular
tohexagonal.trigones triangular.intermediate thickening frequent: marginal
cells 12-18 x 12-17 um. mid-leaf cells 21-26 x 20-30 um. basal cells 24-30 x
20-30 um: o1l bodies not seen. Lobule ovate. large. 300-340 um long. 220-310
um wide. inflated. free margin strongly involuted and with a conspicuous
constriction in the middle. connected to the leaf lobe across only one single
cell. Underleaves closely imbricate. reniform to transversely rectangular.
400-520 um long. 600-1310 um wide. margin entire. apex truncate. insertion
line deeply curved. Androecia not seen. Gynoecia on short or long branches.
innovations lacking. bracts and bracteoles in 1-2 pairs. bract ovate to nearly
rectangular. 2-3 mm long. 1.3-2 mm wide. margin toothed. apex truncate.
sinus up to 1/2 of lobe length. bract lobule ovate. margin ciliate-dentate.
apex truncate to nearly acute: bracteole oblong 1.3-2.2 mm long. 0.5-1.4
mm wide. margin toothed. apex rounded. Perianth immersed. obovate. 530
um long. 330 um wide. inflated. with 3-7 keels. margins widely winged and
toothed. Sporophyvtes and asexual reproduction not seen.

Specimens examined: INDONESIA. West Java. Telaga Warna. Puncak Pass.
ca 1500 m. Verdoorn 64a (BO!): Cibodas Bot. Garden. Meijer B3800b (BO!):
G. Pangerango. ~bij Tjisaroea™. ca 1200 m. Verdoorn 44c (BO!).

Distriburion: Java. Peninsular Malaysia. West Irian. Papua New Guinea.
New Caledonia.

Notes: Diagnostic characters of Lopholejeunea herzogiana are: 1) strongly
winged and toothed obovate perianth. 2) lobule conspicuously constricted
in the middle and with strongly involuted free margin. 3) lobule apex
connected to the leaf lobe across only one single cell. 4) large. + reniform
underleaf with deeply curved insertion line. This rare species was found at
ca 1200-1500 m. and usually grows in the mountains at higher elevation. It
is readily separated from other species of the genus by the peculiar lobule
with deep constriction in the middle.

8. Lopholejeunea nigricans (Lindenb.) Schiffn.. Consp. Hepat. Arch. Ind.
293 (1898): Lejeunea nigricans Lindenb.. in Gottsche er al.. Syn. Hepat.
316 (1845): Svinbiezidium nigricans (Lindenberg) Trevis.. Mem. Reale Ist.
Lombardo Sci.. Cl. Sci. Mat.. Ser. 3. 4: 403 (1877). -Type: Indonesia. Java.
without locality. collector unknown (holotype. W: isotypes. G. S) — cf. Zhu
and Gradstein (2003).


















































































































