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Abstract – An account of the Lejeunea species of Thailand with their distributional ranges
in Thailand and worldwide is presented. Seven species are newly recorded to Thailand:
Lejeunea cocoes Mitt., L. lumbricoides (Nees) Nees, L. micholitzii Mizut., L. parva (S.Hatt.)
Mizut., L. patersonii (Steph.) Steph., L. tamaspocsii G.E.Lee and L. umbilicata (Nees) Nees.
Illustrations of the newly recorded species and a map of the provinces of Thailand with
numbers of Lejeunea species recorded are also provided. 

Lejeunea / Thailand / Lejeuneaceae / new records

INTRODUCTION

The genus Lejeunea Lib. with about three hundred currently accepted
species is one of the largest genera in the family Lejeuneaceae (Marchantiophyta)
(Lee, 2013). The genus exhibits a pantropical distribution and grows on bark,
rocks, soil and on living leaves. The main characteristics of this genus are the
hyaline papilla at the proximal side of the apical tooth of the lobule; ocelli absent;
small, granular or homogeneous oil bodies; underleaves usually bifid (rarely
entire), underleaf lobes upright; lobules occasionally reduced and with one tooth
(rarely 2); epidermal cells of stem thin-walled and larger than the medullary cells;
branches of the Lejeunea-type and gynoecia with lejeuneoid innovations. The
circumscription of the genus has been considerably expanded in recent years due
to the inclusion in Lejeunea of several groups which were previously treated as
separate genera [see Lee (2013) for genera added to the synonymy of Lejeunea].
On the other hand, Microlejeunea, often treated within Lejeunea, is separated,
not only by morphological characters (presence of basal ocelli at least in part of
the leaves), but also by molecular evidence (Dong et al., 2013). For this reason,
Lejeunea ulicina (Taylor) Gottsche, L. punctiformis Taylor and L. moniliata
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Mizut. fell out from our treatment, as they are transferred to the genus
Microlejeunea, as Microlejeunea ulicina (Taylor) A. Evans,  M. punctiformis (Taylor)
Steph., and M. moniliata (Mizut.) R.L.Zhu et Y.M.Wei (Wei & Zhu, 2013). 

Eight species of Lejeunea have been previously reported for Thailand
(Lai et al., 2008; Akiyama et al., 2011; He et al., 2012). In the present study,
we report seven further species of Lejeunea, i.e. Lejeunea cocoes, L. lumbricoides,
L. micholitzii, L. parva, L. patersonii, L. tamaspocsii and L. umbilicata, which
were recently collected in Thailand. 

RESULTS AND DISCUSSION

Based on the literature and the present study (Table 1), the number of
Lejeunea in Thailand is lower than that of the Peninsular Malaysia, India, Taiwan
and Java. This suggests that the genus Lejeunea is understudied in Thailand. The
numbers of species recorded for each province of Thailand are given in Figure 1.
The numbers clearly indicate that collecting of the genus Lejeunea in Thailand has
been very uneven. The majority of the species (12) were found in Nakhon
Si Thammarat province, southern Thailand (Fig. 1), in other provinces only
1-3 species were recorded. We expect that further exploration of other provinces
of Thailand will add many new species records. The 15 known Lejeunea species
of Thailand are listed below in alphabetical order together with their
distributional ranges. New records for Thailand are marked with an asterisk. For
full descriptions, synonymy and type citations of the newly recorded species, and
of the majority of the known ones, we may refer to Lee (2013). 

Lejeunea alata Gottsche, in Gottsche et al., Syn. Hepat.: 406 (1845)
Distribution in Thailand: Chiang Mai (He et al., 2012).
Range: Africa, tropical Asia, Pacific region (Zhu & So, 1999).

Table 1. Lejeunea species recorded from Asia

Country Number of species recorded Reference

China 42 So & Zhu (1998), Zhu & So (1999)
India 31 Dandotiya et al. (2011)
East Malaysia (Sabah, Sarawak) 28 Lee (2013)
Java (Indonesia) 27 Söderström et al. (2010)
Taiwan 25 Wang et al. (2011)
Fiji 24 Söderström et al. (2011)
Japan 23 Yamada & Iwatsuki (2006)
Peninsular Malaysia 19 Lee (2013)
New Caledonia 18 Thouvenot et al. (2011)
Thailand 15 Lai et al. (2008), present study
Korea 11 Park & Choi (2008)
Hong Kong 10 So & Zhu (1996), Zhang & Corlett (2003)
Bhutan 9 Long & Grolle (1990)
Tonga 6 Söderström et al. (2012)
Singapore 3 Piippo et al. (2002)
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Lejeunea anisophylla Mont., Ann. Sci. Nat., Bot., Sér. 2. 19: 263 (1843)
Specimens examined: Ton Nga Chang waterfall area 25 km WSW of Hat Yai town, 85 m alt.,
06°56.85’N, 100°14.06’E, 26 Oct 2012, T. Pócs & G.E. Lee 1207/L (EGR, UKMB); Pliu
(Plew) Waterfall area 9 km E of Thung Song town, 185-212 m alt., 08°09.78’N, 99°45.59’E,
28 Oct 2012, T. Pócs & G.E. Lee 1211/M (EGR, PSU), ibid., G.E. Lee 2498, 2499 (UKMB,
PSU); Soi Wangsilarak waterfall, 125 m alt., 29 Oct 2012, G.E. Lee 2557, 2558 (UKMB,
PSU); Klong Jang waterfalls on the W slope of Khao Men Mt., 150 m alt., 08°16.24’N,
99°38.67’E, 2 Nov 2012, T. Pócs & A. Somadee 1218/D (EGR, UKMB); on the ridge N of
Khao Men resort, 5 km ESE of Chang Klang, 120-140 m alt., 08°19.93’N, 99°38.52’E, 4 Nov
2012, T. Pócs 1222/A, 1222/B, 1222/C (EGR, UKMB). 
Habitat: On tree trunks, branches, tree bases, roots and rock.
Distribution in Thailand: Nakhon Si Thammarat (present study), (Miller et al.,
1983 as L. borneensis), (Zhu & Lai, 2003), Nakhon Ratchasima (Khorat) (Lai et al.,
2008), Chiang Mai: Doi Inthanon (Akiyama et al., 2011).
Range: Widespread Paleotropical species distributed all over Subsaharan Africa
and from Southeast Asia to the Pacific Islands (Pócs, 2010)

* Lejeunea cocoes Mitt., J. Proc. Linn. Soc., Bot. 5: 114 (1861) Figs 2-11
The characteristic features of L. cocoes include the relatively small size

of plant (less than 0.6 mm wide with leaves), the leaf cells with small or poorly
developed trigones and without intermediate thickenings, the distantly arranged
and small underleaves which is about as wide as the stem, and the leaf margin
sometimes produce ribbon-like regenerants. The plant of L. cocoes is sometimes
with strongly caducous leaves, however, this character is not seen in Thailand
specimens. Lejeunea cocoes is very similar to L. anisophylla but the former is a
dioicous plant. Furthermore, the former species are easily separated by the weakly
5-keeled perianth, the usually rounded laminal cells, and the presence of ribbon-
like regenerants at the leaf margins (Lee, 2013). 
Specimens examined: Khao Lung National Park, along the trekking trail to Krung Ching
Waterfalls, 215 m alt., 30 Oct 2012, G.E. Lee 2496 (UKMB, PSU), ibid., 08°43.41’N,
99°40.09’E, T. Pócs, K. U-Taynapuh & G.E. Lee 1217/F (EGR, UKMB). 
Habitat: On tree trunks and decaying wood. 
Distribution in Thailand: Nakhon Si Thammarat (present study).
Range: Chagos Archipelago, India, Sri Lanka, China, Thailand, Peninsular
Malaysia, Borneo (East Malaysia: Sarawak), Indonesia (Java), Papua New
Guinea, Fiji (Mizutani, 1963; Seaward et al., 2006; Pócs et al., 2011). 

Lejeunea discreta Lindenb., in Gottsche et al., Syn. Hepat.: 361 (1845)
Distribution in Thailand: Prachuap Khiri Khan (Chantanaorrapint et al., 2004).
Range: India, Nepal, Bhutan, S-China, Cambodia, Japan, Korea, Malaysia,
Indonesia, Philippines, Australia, New Guinea and New Caledonia (Zhu & So,
2001).

Lejeunea flava (Sw.) Nees, Naturgesch. Eur. Leberm. 3: 277 (1838)
Specimens examined: Ron Phibun, area around the weather station in Kao Ramrome, 950 m
alt., 27 Oct 2012, G.E. Lee 2466, 2477 (UKMB, PSU).
Habitat: On tree trunk and leaf. 
Distribution in Thailand: (Miller et al., 1983), Nakhon Si Thammarat (present
study), Chiang Mai (Kornochalert, 2006; Akiyama et al., 2011).
Range: Widely distributed in temperate, subtropical and tropical regions (Zhu &
Long, 2003).
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* Lejeunea lumbricoides (Nees) Nees, in Gottsche et al., Syn. Hepat.: 342 (1845)
Figs 56-65

The distinguishing characters of L. lumbricoides are the apices of leaf
lobe strongly recurved when dry or moist, the cordate base of underleaf
(sometimes with auricle), the small leaf lobules, the large rectangular disc cell
below the apical tooth, and the laminal cells with well-developed trigones and
conspicuous intermediate thickenings (Lee, 2013). 
Specimen examined: Khao Nan National Park, Sanyen summit, ca. 1200 m alt., 25 Jul 2011,
S. Chantanaorrapint 2239 (PSU).
Habitat: On tree branches. 
Distribution in Thailand: Nakhon Si Thammarat (present study).
Range: Thailand, Peninsular Malaysia, Borneo (East Malaysia: Sabah), Indonesia
(Java, Amboina, Sulawesi, West Irian), Papua New Guinea, Solomon Islands, Fiji,
Samoa (Schiffner, 1898; Mizutani, 1970; Grolle & Piippo, 1984; Chuah-Petiot,
2011; Lee, 2013). 

* Lejeunea micholitzii Mizut., J. Hattori Bot. Lab. 33: 236 (1970) Figs 12-20
Lejeunea micholitzii is easily recognized by its small, reniform, distantly

arranged and deeply bifid (3/4-4/5) underleaves with acute lobes, and its laminal
cells with well-developed trigones and intermediate thickenings. Furthermore, the
occurrence of two intermediate thickenings in the basal leaf cells between
adjacent trigones and the obovoid perianth with a 2-3 cells long beak can also
be used to distinguish this species. Superficially, L. micholitzii resembles
L. tuberculosa and L. wightii, however, L. micholitzii differs mainly by having
reniform and deeply bifid underleaves. Lejeunea tuberculosa is easily separated
also by its mammillose perianth (Lee, 2013). 
Specimen examined: Ron Phibun, area around the abandoned guesthouse in Khao
Ramrome, 910 m alt., 29 Oct 2012, G.E. Lee 2527 (UKMB, PSU).
Habitat: On leaf.
Distribution in Thailand: Nakhon Si Thammarat (present study).
Range: Thailand, Vietnam, Peninsular Malaysia, Borneo (East Malaysia: Sabah),
Philippines, Indonesia, New Guinea, New Caledonia, Vanuatu, Fiji, Tonga
(Hürlimann, 1993; Zhu & Grolle, 2004; Lee, 2013).

* Lejeunea parva (S.Hatt.) Mizut., Misc. Bryol. Lichenol. 5: 178 (1971) Figs 30-37
Lejeunea parva is characterized by the small size of plants, the scarcely

branched stem, the rarely reduced and large leaf lobules (up to 1/2 of the leaf
lobe), and the suborbicular underleaves which are about 2 times as wide as the
stem. According to Mizutani (1992) and So and Zhu (1998), the male bracteoles
develop throughout the androecial shoot and the androecial shoot always has an
apical vegetative continuation, a phenomenon occurring also in L. curviloba,
L. pallide-virens and L. konosensis. However, most of the Lejeunea species have
male bracteoles restricted at the base of androecial shoot. This feature is not
observed in Thailand material due to the absence of male plants. 
Specimens examined: Khao Luang Nat. Park, Karome Waterfalls on the S slopes, 150-210 m
alt., 08°22.37’N, 99°42.00’E, 2 Nov 2012, T. Pócs & S. Somadee 1219/A, 1219/X (EGR,
UKMB); Tha Phae Waterfalls on the S slopes, 150 m alt., 08°21.73’N, 99°41.41’E, 8 Nov
2012, T. Pócs & S. Somadee 1225/B (EGR, UKMB); Thung Song, area around Nam Tok
Plio Waterfalls, 185 m alt., 28 Oct 2012, G.E. Lee 2500 (UKMB, PSU); in the rocky stream
valley below the Pliu Waterfalls, 8 km E of Thung Song town, 140-160 m alt., 08°09.50’N,
99°45.36’E, 28 Oct 2012, T. Pócs & G.E. Lee 1212/M (EGR, UKMB); area around Kao Lek
cave, 215 m alt., 31 Oct 2012, G.E. Lee 2549 (UKMB, PSU).    
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Fig 1. Map of Thailand showing the number of Lejeunea species reported for the provinces of
Thailand.
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Figs 2-20. 2-11. Lejeunea cocoes Mitt. (G.E. Lee 2496, UKMB, PSU). 2. Part of plant in ventral
view; 3-4. Leaves; 5, 10. Underleaves; 6. Stem portion and leaf lobule (hyaline papilla shown by
arrow); 7. Stem portion and reduced leaf lobule (hyaline papilla shown by arrow); 8. Leaf with
ribbon-like regenerants; 9. Cross-section of stem; 11. Median cells of leaf lobe. 12-20. Lejeunea
micholitzii Mizut. (G.E. Lee 2527, UKMB; PSU). 12. Part of plant in ventral view; 13-14. Leaves;
15-16. Underleaves; 17. Median cells of leaf lobe; 18. Perianth; 19. Stem portion and leaf lobule
(hyaline papilla shown by arrow); 20. Cross-section of stem.
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Figs 21-37. 21-29. Lejeunea patersonii (Steph.) Steph. (G.E. Lee 2525, UKMB, PSU). 21. Part of
plant in ventral view; 22-23. Leaves; 24-25. Underleaves; 26. Cross-section of stem; 27. Stem
portion and leaf lobule (hyaline papilla shown by arrow); 28. Apical cells of leaf lobe; 29. Median
cells of leaf lobe. 30-37. Lejeunea parva (S.Hatt.) Mizut. (T. Pócs & S. Somadee 1219/A, EGR,
UKMB). 30. Part of plant in ventral view; 31-32. Leaves; 33. Stem portion and leaf lobule;
34. Median cells of leaf lobe; 35. Cross-section of stem; 36-37. Underleaves. 
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Figs 38-55. 38-46. Lejeunea umbilicata (Nees) Nees (G.E. Lee 2462, UKMB, PSU). 38. Part of
plant in ventral view; 39-40. Leaves; 41. Underleaves; 42. Apical cells of leaf lobe; 43. Cross-
section of stem; 44. Stem portion and leaf lobule; 45. Median cells of leaf lobe; 46. Upper part of
leaf lobule when flattened (hyaline papilla shown in gray). 47-55. Lejeunea tamaspocsii G.E. Lee
(G.E. Lee 2526, UKMB, PSU). 47. Part of plant in ventral view; 48-49. Leaves; 50. Stem portion
and leaf lobule (hyaline papilla shown by arrow); 51. Median cells of leaf lobe; 52. Marginal cells
of leaf lobe; 53. Perianth; 54. Cells of perianth keel; 55. Underleaves. 
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Figs 56-65. Lejeunea lumbricoides (Nees) Nees (S. Chantanaorrapint 2239, PSU). 56. Part of
plant in ventral view; 57-58. Underleaves; 59-60. Leaves; 61. Cross-section of stem; 62. Median
cells of leaf lobe; 63. Leaf lobule; 64. Basal cells of leaf lobe; 65. Marginal cells of leaf lobe. 
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Habitat: On tree trunks, rock, cliffs and soil over rock. 
Distribution in Thailand: Nakhon Si Thammarat (present study).
Range: Thailand, China, Singapore, Taiwan, Japan, Korea (Mizutani, 1961; Zhu &
So, 2001; Piippo et al., 2002).

* Lejeunea patersonii (Steph.) Steph., Sp. Hepat. 5: 784 (1915) Figs 21-29
In the orbicular and contiguous leaf lobes, L. patersonii resembles

L. wightii, however, the former has very small and distantly arranged underleaves
and the margin of leaf lobes are strongly crenulate. Furthermore, the keels of
the perianth of L. patersonii are slightly 2-winged and the wings with 1-2 cells
wide (Lee, 2013). 
Specimens examined: Ron Phibun, area around the abandoned guesthouse in Kao
Ramrome, 910 m alt., 29 Oct 2012, G.E. Lee 2525 (UKMB, PSU). Thung Song, area around
Nam Tok Plio Waterfalls, 185 m alt., 28 Oct 2012, G.E. Lee 2501 (UKMB, PSU).
Habitat: On tree trunks. 
Distribution in Thailand: Nakhon Si Thammarat (present study).
Range: Thailand, Peninsular Malaysia, Indonesia (Borneo, Sulawesi), Philippines,
Papua New Guinea, New Ireland, New Caledonia, Vanuatu, Fiji, Samoa,
Micronesia, Tahiti (Miller et al., 1983; Hürlimann, 1989).

Lejeunea riparia Mitt., J. Proc. Linn. Soc., Bot. 5: 113 (1861)
Distribution in Thailand: Chiang Mai [Reed & Robinson, 1967; Sornsamran &
Thaitong, 1995; Doi Inthanon (Akiyama et al., 2011)].
Range: Sri Lanka, Thailand (Bapna & Kachroo, 2000).

Lejeunea sordida (Nees) Nees, Nat. Eur. Leberm. 3: 278 (1838)
Specimens examined: Pliu (Plew) Waterfall area 9 km E of Thung Song town, 185-212 m
alt., 08°09.78’N, 99°45.59’E, 28 Oct 2012, T. Pócs & G.E. Lee 1211/B, 1211/D (EGR,
UKMB); Krung Ching waterfall, near PhiTam village, 190-240 m alt., 08°43.41’N,
99°40.09’E, 31 Oct 2012, T. Pócs, K. U-Taynapuh & G.E. Lee 1217/F (EGR, UKMB), ibid.,
G.E. Lee 2491, 2492, 2494, 2495 (UKMB, PSU); Khao Luang Nat. Park, Karome Waterfalls
on the S slopes, 150-210 m alt., 08022.37’N, 99°42.00’E, 2 Nov 2012, T. Pócs & S. Somadee
1219/W (EGR, UKMB); Nam Tok Sikiet Nat. Park, Si Keed waterfalls area, 100 m alt.,
09°00’N, 99°46.32’E, 3 Nov 2012, T. Pócs & S. Somadee 1220/M, 1220/N, 1220/L (EGR,
UKMB).
Habitat: On tree trunks, decaying wood, cliffs and soil over rock.
Distribution in Thailand: Nakhon Si Thammarat (present study), Phangnga
(Thaithong, 1984), Prachuap Khiri Khan (Chantanaorrapint et al., 2004).
Range: Widespread in Southeast Asia, Australasia and in the Pacific (Zhu & So,
2001). 

* Lejeunea tamaspocsii G.E.Lee, Polish J. Bot. 58(1): 69 (2013) Figs 47-55
Lejeunea tamaspocsii is a newly described species previously known from

Malaysia (Lee & Gradstein, 2013) and now also found in Southern Thailand. The
most outstanding feature of L. tamaspocsii is the 2-winged perianth and the wings
sometimes with 2-celled cilia. Other characteristic features of this species are the
asymmetrical leaf lobes with arched dorsal margin and straight to slightly curved
ventral margin and with a narrowly rounded apex, the small, distant underleaves
with coarsely crenulate margins, and the rough cuticle covered by minute papillae.
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The type material of this species was collected on tree trunk. In Thailand, it was
found growing on twigs (Lee, 2013). 
Specimen examined: Ron Phibun, area around the abandoned guesthouse in Kao
Ramrome, 910 m alt., 29 Oct 2012, G.E. Lee 2526 (UKMB, PSU).
Habitat: On twigs. 
Distribution in Thailand: Nakhon Si Thammarat (present study).
Range: Thailand, Peninsular Malaysia, Borneo (Sabah) (Lee, 2013).

Lejeunea tuberculosa Steph., Spec. Hepat. 5: 790 (1915)
Specimen examined: Ron Phibun, area around the abandoned guesthouse in Kao
Ramrome, 910 m alt., 29 Oct 2012, G.E. Lee 2530 (UKMB, PSU). 
Habitat: On leaf. 
Distribution in Thailand: Nakhon Si Thammarat (present study), Kanchanaburi
(Lai et al., 2008), Chiang Mai: Doi Inthanon (Akiyama et al., 2011).
Range: Widespread in Tropical Africa, India, Nepal, Bhutan, S-China, Thailand,
Peninsular Malaysia, Borneo (Sabah), Indonesia, Philippines (Zhu & So, 2001).

* Lejeunea umbilicata (Nees) Nees, Nova Acta Acad. Caes. Leop. Carol. German. 
Nat. Cur. 19: 472 (1843)  Figs 38-46

Lejeunea umbilicata is easy to identify with certainty when fertile. The
eplicate perianths without beak and the reniform underleaves can serve to
separate this species from its allies. However the Thailand materials are sterile
and had more strongly crenulated leaf margins than the typical L. umbilicata. The
crenulated margin is extremely similar to L. kinabalensis, but the latter can be
distinguished by the suborbicular underleaves with cordate base, the small leaf
lobule with flat free margin and the obovoid perianth with 3 cells long beak. 
Specimens examined: Ron Phibun, area around the weather station in Kao Ramrome, 950 m
alt., 27 Oct 2012, G.E. Lee 2462, 2463, 2470 (UKMB, PSU); summit of Mt. Khao Ramrone
8 km NW of Ron Phibun town, on a sharp ridge behind the telecommunication tower,
930-945 m alt., 08°14.28’N, 99°48.32’E, T. Pócs, S. Chantanaorrapint & G.E. Lee 1209/K
(EGR, UKMB). 
Habitat: On tree trunks. 
Distribution in Thailand: Nakhon Si Thammarat (present study).
Range: Thailand, Peninsular Malaysia, Borneo (Sabah, Sarawak), Indonesia,
Philippines, Japan, New Guinea, New Caledonia, Fiji, Samoa, Caroline and
Mariana Islands (ELPT database). 

Lejeunea wightii Lindenb., Syn. Hepat.: 379 (1845)
Specimens examined: Ron Phibun, area around the abandoned guesthouse in Kao
Ramrome, 910 m alt., 29 Oct 2012, G.E. Lee 2531 (UKMB, PSU); Mt. Khao Lek,
abandoned iron mines near Huai Phan village, 220 m alt., 08°46.56’N, 99°43.41’E, 31 Oct
2012, T. Pócs, K. U-Taynapuh & G.E. Lee 1216/A (EGR, UKMB), ibid., G.E. Lee 2548
(UKMB, PSU); Khao Lung Nat. Park, Tha Phae waterfalls on the S slopes, 150 m alt.,
08°21.73’N, 99°41.41’E, 8 Nov 2012, T. Pócs & S. Somadee 1225/A (EGR, UKMB).
Habitat: On tree trunks. 
Distribution in Thailand: Nakhon Si Thammarat (present study), Prachin Buri
(Hattori & Mizutani, 1969; Sornsamran & Thaitong, 1995), Prachuap Khiri Khan
(Chantanaorrapint et al., 2004), Chiang Mai: Doi Inthanon (Akiyama et al., 2011).
Range: Widespread in Southeast Asia from Sri Lanka to Indonesia, Malaysia,
Philippines and Taiwan; also recorded from Caroline and Samoa. (Miller et al.,
1983; Tan & Engel, 1986; Chuah-Petiot, 2011).
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