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Abstract

We address phylogenetic relationships of Acrolejeunea and Trocholejeunea, two putatively related members of Lejeuneaceae 
subfam. Ptychanthoideae, by using nuclear (ITS) and chloroplast (rbcL, trnL-F) DNA regions. Bayesian, likelihood and 
parsimony phylogenetic analyses of a broad sampling of the two genera resolved Acrolejeunea as monophyletic. The species 
of Acrolejeunea were resolved in five clades, which partly correspond to previously described sections. Trocholejeunea 
was nested in Acrolejeunea as a sixth, monophyletic lineage. Based on our molecular-phylogenetic results, the species of 
Acrolejeunea are arranged in six sections including two new ones, sect. Recurvatae sect. nov. for A. recurvata from subtropical 
Asia and sect. Trocholejeunea (Schiffn.) stat. nov. The five species of Trocholejeunea are transferred to Acrolejeunea, which 
becomes a pantropical genus of 21 species (including a fossil one). New lectotypes are designated for A. infuscata and A. 
sandvicensis.
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Introduction
 
Lejeuneaceae Cavers (1910: 291) with more than a thousand species in 69 genera are the largest family of leafy liverworts 
and notoriously difficult in terms of generic delimitation (e.g., Schuster 1963; Gradstein 1979, 2013). Several recent 
studies have analysed generic relationships in Lejeuneaceae using molecular evidence (e.g., Ahonen et al. 2003; Dong 
et al. 2013; Gradstein et al. 2006; Hartmann et al. 2006; Heinrichs et al. 2012a, b, 2013; Sukkharak et al. 2011; Wilson 
et al. 2007; Ye et al. 2013), the most comprehensive one being the study by Wilson et al. (2007). These studies showed 
that the number of genera is much lower than previously accepted and that several genera, including Aphanolejeunea 
A.Evans (1911: 272), Chondriolejeunea (Benedix 1953: 75) Kis & Pócs (2001: 239), Cystolejeunea A.Evans (1906: 
16), Dendrolejeunea (Spruce 1884: 110) Lacouture (1908: 104), Leucolejeunea A.Evans (1907: 225), Metzgeriopsis 
K.I.Goebel (1888: 54), Myriocolea Spruce (1884: 305), Oryzolejeunea (R.M.Schuster 1970: 338) R.M.Schuster 
(1992: 249), Pluvianthus R.M.Schuster & A.Schäfer-Verwimp (1994: 213), Sphaerolejeunea Herzog (1938: 88) and 
Taxilejeunea (Spruce 1884: 212) Schiffner (1893: 125), should be reduced to subgeneric rank or synonymy. However, 
a large number genera of Lejeuneaceae have not been studied in detail based on molecular evidence.
	 This paper focuses on the relationships of Acrolejeunea (Spruce 1884: 115) Schiffner (1893: 128) and 
Trocholejeunea Schiffner in Dixon et al. (1932: 160) (Lejeuneaceae subfam. Ptychanthoideae). Acrolejeunea is a 
pantropical genus of 15 extant species, including two varieties and five subspecies (Gradstein 1975, Renner 2013). In 
addition, a fossil species has been described from Late Eocene amber from Ukraine (Mamontov et al. 2013). The centre 
of diversity is Southeast Asia with 10 species. Acrolejeunea is circumscribed to include species with predominantly 
Lejeunea-type branches, stems with hyalodermis, entire underleaves and entire margins of leaf lobe, cordate trigones, 
homogeneous oil bodies, epistatic male bracts with one antheridium, absence of innovations, 5–10-keeled perianths, 
and a non-articulate seta with 16 outer and four inner cell rows. The genus was monographed by Gradstein (1975) who 
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Lin. F: Acrolejeunea sect. Minores (Verd.) L.Söderstr. & A.Hagborg, comb. nov. ≡ Ptychocoleus Trevis. sect. Minores 
Verd., Ann. Bryol. suppl. 4: 132. 1934 ≡ Acrolejeunea sect. Isolejeunea Gradst., Bryophyt. Biblioth. 4: 103. 1975, nom. 
illeg. 

Branching predominantly Lejeunea-type. Stem with 10–20(–25) medullary cells, dorsal epidermis cells in straight longitudinal rows, 
ventral merophyte (2–)4 epidermis cells wide. Leaf lobule 1/2–2/3× lobe length, with 1–9 teeth. Underleaf apex plane or recurved. 
Autoicous or dioicous. Lobule of female bract slightly shorter than lobe. Perianth isoplicate, with 5–10 rounded, straight keels. 
Vegetative reproduction lacking.

Type: A. pycnoclada (Taylor) Schiffn.

Distribution: Tropical Africa,  tropical Asia, Australasia, Pacific region; on bark in lowland and lower montane forests, 
scrub, isolated trees, gardens and plantations, usually in rather open locations; from sea level to 3500 m.
	 Included species: A. arcuata, A. fertilis, A. parvula, A. pycnoclada, A. tjibodensis.
	 Note: This section is morphologically very similar to the previous one. Further study focusing on hitherto neglected 
features (e.g., sporophytes, secondary metabolites), might reveal better characters separating the two groups.  

 Acknowledgements

Thanks are due to P. Beveridge (Wellington), M.A.M. Renner (Sydney) and A. Schäfer-Verwimp (Herdwangen-
Schönach) for providing collections for molecular analysis, to L. Söderström (Norway) for providing unpublished 
data, to Y.-M. Wei (Guangxi) and K. Qian (Shanghai) for help with phylogenetic analyses, to B. Dennetière (Paris) for 
advice on the lectotypification of Phragmicoma sandvicensis Gottsche, and to two anonymous reviewers for highly 
constructive comments and corrections on the manuscript. This research was supported by the National Natural Science 
Foundation of China (nos. 31370238, 31300171), the Special Program for the National Basic Work of the Ministry of 
Science and Technology, China (No. 2012FY110600), and the PhD Program Scholarship Fund of ECNU 2009.

References

Ahonen, I., Muona, J. & Piippo, S. (2003) Inferring a phylogeny of the Lejeuneaceae: a first appraisal of molecular data. The Bryologist 
106: 197–308.

	 http://dx.doi.org/10.1639/0007-2745(2003)106[0297:ITPOTL]2.0.CO;2
Aranda, S.C., Gradstein, S.R., Patiño, J., Laenen, B., Désamoré, A. & Vanderpoorten, A. (2014) Phylogeny, classification and species 

delimitation in the liverwort genus Odontoschisma (Cephaloziaceae). Taxon 63: 1008–1025.
	 http://dx.doi.org/10.12705/635.12
Benedix, E.H. (1953) Indomalayische Cololejeuneen. Feddes Repertorium Specierum Novarum Regni Vegetabilis, Beiheft 134: 1–88.
Cavers, F. (1910) The interrelationships of the Bryophyta. New Phytologist 9: 269–304.
Devos, N., Renner, M.A.M., Gradstein, S.R., Shaw, A.J. & Vanderpoorten, A. (2011) Molecular data challenge traditional subgeneric 

divisions the genus Radula. Taxon 60: 1623–1632.
Dixon H.N, Schiffner V., Verdoorn, F. (1932) Bryophyta nova (1–5). Annales Bryologici 5: 157–164. 
Dong, S., Schäfer-Verwimp, A., Meinecke, P., Feldberg, K., Bombosch, A., Pócs, T., Schmidt, A.R., Reitner, J., Schneider, H. & Heinrichs, 

J. (2012) Tramps, narrow endemics and morphologically cryptic species in the epiphyllous liverwort Diplasiolejeunea. Molecular 
Phylogenetics and Evolution 65: 582–594.

	 http://dx.doi.org/10.1016/j.ympev.2012.07.009
Dong S., Schäfer-Verwimp, A., Pócs, T., Feldberg, K., Czumaj, A., Schmidt, A.R., Schneider, H. & Heinrichs, J. (2013) Size doesn´t 

matter – recircumscription of Microlejeunea (Lejeuneaceae, Porellales) based on molecular and morphological evidence. Phytotaxa 
85: 41–55.

	 http://dx.doi.org/10.11646/phytotaxa.85.2.2
Endlicher, S.F.L. (1833) Prodromus Florae Norfolkicae. Friedrich Beck Universitatis Bibliopolam, Vindobonae [Wien], 100 pp.
Evans, A.W. (1911) Hepaticae of Puerto Rico. X. Cololejeunea, Leptocolea and Aphanolejeunea. Bulletin of the Torrey Botanical Club 

38: 251–286.
	 http://dx.doi.org/10.2307/2479100
Evans, A.W. (1906) Hepaticae of Puerto Rico. VI. Cheilolejeunea, Rectolejeunea, Cystolejeunea, and Pycnolejeunea. Bulletin of the 

Torrey Botanical Club 33: 1–25.
	 http://dx.doi.org/10.2307/2478618
Evans, A.W. (1907) Leucolejeunea, a new genus of Hepaticae. Torreya 7: 225–229.



WANG ET AL.42   •   Bry. Div. Evo. 36 (1) © 2014 Magnolia Press

Evans, A.W. (1918) Noteworthy Lejeuneae from Florida. American Journal of Botany 5: 131–150.
	 http://dx.doi.org/10.2307/2435178
Farris, J.S., Källersjö, M., Kluge, A.G. & Bult, C. (1995) Constructing a significance test for incongruence. Systematic Biology 44: 

570–572.
	 http://dx.doi.org/10.2307/2413663
Goebel, K.I. (1888) Morphologische und biologische Studien. I. Ueber epiphytische Farne und Muscineen. Annales du Jardin Botanique 

de Buitenzorg 7: 1–73.
Gottsche, C.M. (1857) Pugillus Novarum Hepaticarum e recensione Herbarii Musei Parisiensis, congestus. [sér. 4.] Annales des Sciences 

Naturelles, Botanique 8: 318–348.
Gottsche, C.M. (1864) Hepaticae (in: Triana JJ, Planchon JE, Prodromus Florae Novo-Granatensis). [sér. 5.] Annales des Sciences 

Naturelles; Botanique 1: 95–198.
Gottsche, C.M., Lindenberg, J.B.W. & Nees von Esenbeck, C.G. (1847) Synopsis Hepaticarum, fasc. 5. Meissner, Hamburg, pp. 625–

834.
Gradstein, S.R. (1974) Studies on Lejeuneaceae subfam. Ptychanthoideae. I. Nomenclature and taxonomy of Ptychocoleus, Acrolejeunea 

and Schiffneriolejeunea. Journal of the Hattori Botanical Laboratory 38: 327–336.
Gradstein, S.R. (1975) A taxonomic monograph of the genus Acrolejeunea (Hepaticae) with an arrangement of the genera of Ptychanthoideae. 

Bryophytorum Bibliotheca 4: 1–162.
Gradstein, S.R. (1979) The genera of Lejeuneaceae: past and present. In: Clarke, E.C.G. & Duckett, J.G. (Eds.) Modern approaches to 

bryophyte systematics. Academic Press, London, pp. 83–107.
Gradstein, S.R. (1991) Diversity and distribution of Asian Lejeuneaceae subfamily Ptychanthoideae. Tropical Bryology 4: 1–16.
Gradstein, S.R. (1994) Lejeuneaceae: Ptychantheae. Brachiolejeuneae. Flora Neotropica Monograph 62: 1–216.
Gradstein, S.R. (2013) A classification of Lejeuneaceae (Marchantiophyta) based on molecular and morphological evidence. Phytotaxa 

100: 6–20.
	 http://dx.doi.org/10.11646/phytotaxa.100.1.2
Gradstein, S.R., Reiner-Drehwald, M.E. & Schneider, H. (2003) A phylogenetic analysis of the genera of Lejeuneaceae (Hepaticae). 

Botanical  Journal of the Linnean Society 143: 391–410.
	 http://dx.doi.org/10.1111/j.1095-8339.2003.00235.x
Gradstein, S.R., Wilson, R., Ilkiu-Borges, A.L. & Heinrichs, J. (2006) Phylogenetic relationships and neotentic evolution of Metzgeriopsis 

(Lejeuneaceae) based on chloroplast DNA sequences and morphology. Botanical Journal of the Linnean Society 151: 293–308.
	 http://dx.doi.org/10.1111/j.1095-8339.2006.00531.x
Guindon, S. & Gascuel, O. (2003) A simple, fast, and accurate algorithm to estimate large phylogenies by maximum likelihood. Systematic 

Biology 52: 696–704.
	 http://dx.doi.org/10.1080/10635150390235520
Hara, H. (1966) Flora of Eastern Himalaya. The University of Tokyo Press, Tokyo, 744 pp.
Hartmann, F.A., Wilson, R., Gradstein, S.R., Schneider, H. & Heinrichs, J. (2006) Testing hypotheses on species delimitations and 

disjunctions in the liverwort Bryopteris (Jungermanniopsida: Lejeuneaceae). International Journal of Plant Sciences 167: 1205–
1214.

	 http://dx.doi.org/10.1086/508023
Hattori, S. & Mizutani, M. (1969) Studies in the flora of Thailand. 59. Hepaticae. Dansk Botanisk Arkiv 27: 91–98.
Heinrichs, J., Dong, S., Schäfer-Verwimp, A., Pócs, T., Feldberg, K., Czumai, A., Schmidt, A.R., Reitner, J., Renner, M.A.M., Hentschel, 

J., Stech, M. & Schneider, H. (2013) Molecular phylogeny of the leafy liverwort Lejeunea (Porellales): Evidence for a Neotropical 
origin, uneven distribution of sexual systems and insufficient taxonomy. PloS ONE 8: e82547.

	 http://dx.doi.org/10.1371/journal.pone.0082547
Heinrichs, J., Dong, S., Schäfer-Verwimp, A., Peralta, D.F., Feldberg, K., Schmidt, A.R. & Schneider, H. (2014) Towards a monophyletic 

classification of Lejeuneaceae II: subtribes Pycnolejeuneinae and Xylolejeuneinae subtr. nov., transfer of Otolejeunea to 
Lepidolejeuneinae, and generic refinements. Phytotaxa 163: 61–76.

	 http://dx.doi.org/10.11646/phytotaxa.163.2.1
Heinrichs, J., Dong, S., Yu, Y., Schäfer-Verwimp, A., Pócs, T., Feldberg, K., Hentschel, J., Schmidt, A.R. & Schneider, H. (2012b) A 150 

year-old mystery solved: Transfer of the rheophytic endemic liverwort Myriocolea irrorata to Colura. Phytotaxa 66: 55–64.
Hentschel, J., Zhu, R.-L., Long, D.G., Davidson, P.G., Schneider, H., Gradstein, S.R. & Heinrichs, J. (2007) A phylogeny of Porella 

(Porellaceae, Jungermanniopsida) based on nuclear and chloroplast DNA sequences. Molecular Phylogeny and Evolution 45: 693–
705.

	 http://dx.doi.org/10.1016/j.ympev.2007.05.005
Herzog, T. (1938) Sphaerolejeunea, eine neue Gattung der Lejeuneaceae Schizostipae. Annales Bryologici 11: 86–89.
Kis, G. & Pócs, T. (2001) What is Chondriolejeunea? Cryptogamie, Bryology 22: 237–246.
	 http://dx.doi.org/10.1016/S1290-0796(01)01076-8
Kruijt, R.C. (1988) A monograph of the genera Dicranolejeunea and Acanthocoleus. Bryophytorum Bibliotheca 36: 1–135.
Kruijt, R.C. & Gradstein, S.R. (1985) A new genus of Lejeuneaceae from Tropical America: Lindigianthus gen. nov. Beihefte zur Nova 

Hedwigia 80: 165–172.
Lacouture, C. (1908) Clé analytique et synoptique des quarante & quelques sous-genres de l’ancien Lejeunea (Libert). Revue Bryologique 

35: 101–114.
Lehmann, J.G.C. (1834) Novarum et minus cognitarum stirpium pugillus sextus. Meissner, Hamburg, pp. 1–66.
Mamontov, Y.S., Heinrichs, J., Schäfer-Verwimp, A., Ignatov, M.S. & Perkovsky, E.E. (2013) Hepatics from rovno amber (Ukraine). 2. 



Acrolejeunea (Lejeuneaceae) Bry. Div. Evo. 36 (1) © 2014 Magnolia Press   •   43

Acrolejeunea ucrainica sp. nov. Arctoa 22: 93–96. 
	 http://dx.doi.org/10.15298/arctoa.22.13
Mason-Gamer, R.J. & Kellogg, E.A. (1996) Testing for phylogenetic conflict among molecular data sets in the tribe Triticeae (Gramineae). 

Systematic Biology 45: 524–545.
	 http://dx.doi.org/10.1093/sysbio/45.4.524
Mitten, W. (1861) Hepaticae Indiae Orientalis: An enumeration of the Hepaticae of the East Indies. Journal of the Proceedings of the 

Linnean Society Botany 5: 89–128.
	 http://dx.doi.org/10.1111/j.1095-8312.1860.tb01045.x
Mitten, W. (1879) Rodriguez. Hepaticae. In: Hooker, J.D. & Günther, A. (Eds.) An account of the petrological, botanical, and zoological 

collections made in Kerguelen’s land and Rodriguez during the Transit of Venus Expeditions, carried out by order of her majesty’s 
government in the years 1874–1875. Philosophical Transactions of the Royal Society of London 168: 396–401.

	 http://dx.doi.org/10.1098/rstl.1879.0038
Mizutani, M. (1961) A revision of Japanese Lejeuneaceae. Journal of the Hattori Botanical Laboratory 24: 115–302.
Mizutani, M. (1962) A supplement to “A revision of Japanese Lejeuneaceae”. Miscellanea Bryologica et Lichenologica 2 (12): 169–170.
Mizutani, M. (1989) Notes on the Lejeuneaceae. 15. Three species of the genus Trocholejeunea. Journal of the Hattori Botanical 

Laboratory 66: 271–281.
Montagne, J.F.C. (1843) Quatrième centurie de plantes cellulaires exotiques nouvelles, décades I–VI. [sér. 2.] Annales des Sciences 

Naturelles; Botanique 19: 238–266.
Müller, K. (2007) PRAP2: Parsimony and likelihood ratchet analyses with PAUP, v.0.9 (online). Available from http:// systevol.nees.uni-

bonn.de/software/PRAP2 (accessed 31 December 2010).
Müller, K., Quandt, D., Müller, J. & Neinhuis, C. (2008) PhyDE®0.997: Phylogenetic Data Editor (online). Available from www.phyde.de 

(accessed 31 December 2010).
Nees von Esenbeck, C.G. (1830) Enumeratio plantarum cryptogamicarum Javae et insularum adiacentium. Grass, Barth & Co., Breslau, 

86 pp.
Nees von Esenbeck, C.G. & Montagne, J.F.C. (1836) Jungermanniearum Herbarii Montagneani species. [sér. 2] Annales des Sciences 

Naturelles, Botanique 5: 52–72.
Nixon, K.C. (1999) The Parsimony Ratchet, a new method for rapid parsimony analysis. Cladistics 15: 407–414.
	 http://dx.doi.org/10.1111/j.1096-0031.1999.tb00277.x
Nylander, J.A.A. (2004) MrModeltest v.2. Program distributed by the author, Evolutionary Biology Centre, Uppsala University.
Posada, D. (2008) jModelTest: phylogenetic model averaging. Molecular Biology and Evolution 25: 1253–1256.
	 http://dx.doi.org/10.1093/molbev/msn083
Raddi, G. (1822) Crittogame Brasiliane raccolte e descritte dal Signor Guiseppe Raddi. Societa Tipografica, Modena, 33 pp.
Rambaut, A. & Drummond, A.J. (2009) Tracer v1.5 (online). http://beast.bio.ed.ac.uk/Tracer (accessed 29 March 2010).
Reinwardt, C.G.C., Blume, C.L. & Nees von Esenbeck, C.G. (1824) Hepaticae Javanicae, editae coniunctis studiis et opera. Nova Acta 

Physico-Medica Academiae Caesareae Leopoldino-Carolinae Naturae Curiosorum 12: 181–238.
Renner, M.A.M. (2013) A new subspecies of Acrolejeunea arcuata, and notes on typification, synonymy, and distribution of other 

Australasian Lejeuneaceae. Phytotaxa 83: 39–53.
	 http://dx.doi.org/10.11646/phytotaxa.83.1.2
Ronquist, F., Teslenko, M., van der Mark, P., Ayres, D. L., Darling, A., Höhna, S., Larget, B., Liu, L., Suchard, M.A. & Huelsenbeck, J.P. 

(2012) MrBayes 3.2: efficient Bayesian phylogenetic inference and model choice across a large model space. Systematic Biology 
61: 539–542. 

	 http://dx.doi.org/10.1093/sysbio/sys029
Schiffner, V. (1893) Hepaticae. In: Engler, A. & Prantl, K. (eds.), Die natürlichen Pflanzenfamilien 1, 3: 1–141. Engelmann, Leipzig.
Schiffner, V. (1894) Revision der Gattungen Bryopteris, Thysananthus, Ptychanthus und Phragmicoma im Herbarium des Berliner 

Museums. Hedwigia 33: 170–189.
Schuster, R.M. (1963a) An annotated synopsis of the genera and subgenera of Lejeuneaceae. Beihefte zur Nova Hedwigia 9: 1–203.
Schuster, R.M. (1970) Studies on Hepaticae, XLIX–LIII. New Lejeuneaceae from Dominica and Jamaica. Bulletin of the Torrey Botanical 

Club 97: 336–352.
	 http://dx.doi.org/10.2307/2483854
Schuster, R.M. (1980) The Hepaticae and Anthocerotae of North America, vol. 4. Columbia University Press, New York.
Schuster, R.M. (1992) The oil-bodies of the Hepaticae. II. Lejeuneaceae (part 2). Journal of the Hattori Botanical Laboratory 72: 163–

359.
Schuster, R.M. (1994) Studies on Lejeuneaceae. I. Preliminary studies on new genera of Lejeuneaceae. Journal of the Hattori Botanical 

Laboratory 75: 211–235.
Siddall, M.E. (1997) Prior agreement: Arbitration or arbitrary? Systematic Biology 46: 765–769.
	 http://dx.doi.org/10.1093/sysbio/46.4.765
Singh, A.P. & Nath, V. (2008) A new species of Trocholejeunea (Hepaticae: Ptychanthoideae) from Meghalaya, Eastern Himalayas, India. 

Journal of Japanese Botany 83: 1–6.
Spruce, R.M. (1884) Hepaticae Amazonicae et Andinae. Tribus I: Jubuleae. Transactions and Proceedings of the Botanical Society of 

Edinburgh 15: 1–308.
Stephani, F. (1895a) Hepaticae. In: Engler, A. (Ed.) Die pflanzenwelt Ost-Afrikas und der Nachbargebiete, Theil C: 62–66. Dietrich 

Reimer Verlag, Berlin.
Stephani, F. (1895b) Hepaticae africanae. Botanische Jahrbücher für Systematik, Pflanzengeschichte und Pflanzengeographie 20: 299–



WANG ET AL.44   •   Bry. Div. Evo. 36 (1) © 2014 Magnolia Press

321.
Stephani, F. (1895c) Hepaticarum species novae VII. Hedwigia 34: 43–65.
Stephani, F. (1911) Species Hepaticarum 4. George & Cie, Genève & Bale, pp. 449–752.
Stephani, F. (1912) Species Hepaticarum 5. George & Cie, Genève & Bale, pp. 1–176.
Stephani, F. (1914) Species Hepaticarum 5. George & Cie, Genève & Bale, pp. 449–704.
Stöver, B.C. & Müller, K.F. (2010) TreeGraph 2: Combining and Visualizing Evidence from Different Phylogenetic Analysis. BMC 

Bioinformatics 11: 7 (accessed September 2010). Available from: http://treegraph.bioinfweb.info.
	 http://dx.doi.org/10.1186/1471-2105-11-7
Sukkharak, P., Gradstein, S.R. & Stech, M. (2011) Phylogeny, taxon circumscriptions and character evolution in the core Ptychanthoideae. 

Taxon 60: 1607–1622. 
Swofford, D.L. (2002) PAUP*: Phylogenetic analysis using parsimony (*and other methods). version 4.0b10. Sunderland, Sinauer 

Associates.
Taberlet, P., Grielly, L., Pautou, G. & Bouvet, J. (1991) Universal primers for amplification of 3 noncoding regions of chloroplast DNA. 

Plant Molecular Biology 17: 1105–1109.
	 http://dx.doi.org/10.1007/BF00037152
Taylor, T. (1846) New Hepaticae. London Journal of Botany 5: 365–417.
Taylor, T. (1847) Descriptions of new Musci and Hepaticae, collected by Professor William Jameson on Pichincha, near Quito. London 

Journal of Botany 6: 328–342.
Thiers, B.M. (1985) Branching in Lejeuneaceae III: Ptychanthoideae. In: Gradstein, S.R. (Ed.) Contributions to a monograph of the 

Lejeuneaceae subfamily Ptychanthoideae. Beihefte zur Nova Hedwigia 80: 31–61.
Van Slageren, M. (1985) A taxonomic monograph of the genera Brachiolejeunea and Frullanoides. Mededelingen van het Botanisch 

Museum en Herbarium van de Rijks Universiteit te Utrecht 544: 1–309.
Van Slageren, M. & Kruijt, C. (1985) A review of the genus Blepharolejeunea S. Arn. Beihefte zur Nova Hedwigia 80: 113–154.
Verdoorn, F. (1933) Die von V. Schiffner (1893–1894) und von Fr. Verdoorn (1930) auf den indomalesischen Inseln gesammelten 

Lejeuneaceae Holostipae. De Frullaniaceis XI. Recueil des Travaux Botaniques Néerlandais 30: 212–233.
Verdoorn, F. (1934) Studien über Asiatische Jubuleae. Annales Bryologici 4: 1–231.
Wang, J., Gradstein, S.R., Cheng, X.-F. & Zhu, R.-L. (2014) A new species of Trocholejeunea (Lejeuneaceae, Marchantiophyta) from 

China. Phytotaxa 174: 296–300.
	 http://dx.doi.org/10.11646/phytotaxa.174.5.7
Weis, G. (2001) Morphologische und anatomische Untersuchungen der Sporophyten bei den Jubulaceae Klinggr. und Lejeuneaceae 

Casares-Gil (Hepaticae) und deren systematische Bedeutung. Bryophytorum Bibliotheca 57: 1–307.
Wilson, R., Gradstein, S.R., Heinrichs, J., Groth, H., Ilkiu-Borges A.L. & Hartmann, F.A. (2004) Phylogeny of Lejeuneaceae: A cladistic 

analysis of chloroplast gene rbcL sequences and morphology with preliminary comments on the mitochondrial nad4-2 spacer region. 
Monographs in Systematic Botany from the Missouri Botanical Garden 98:189–202.

Wilson, R., Gradstein, S.R., Schneider, H. & Heinrichs, J. (2007) Unravelling the phylogeny of Lejeuneaceae (Jungermanniopsida): 
evidence for four main lineages. Molecular Phylogenetics and Evolution 43: 270–282.

	 http://dx.doi.org/10.1016/j.ympev.2006.10.017
Ye, W., Wei, Y.-M., Schäfer-Verwimp, A. & Zhu, R.-L. (2013) Phylogenetic position of Oryzolejeunea (Lejeuneaceae, Marchantiophyta): 

Evidence from molecular markers and morphology. Journal of Systematics and Evolution 51: 468–475.
	 http://dx.doi.org/10.1111/j.1759-6831.2012.00238.x
Zhu, R.-L. & So, M.-L. (2001) Epiphyllous liverworts of China. Nova Hedwigia Beiheft 121: 1–418.




