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Abstract

A new species of Riccardia, R. meagheri, is described from mountainous areas of northern Myanmar. The new species
differs from other species by 1) inner cells of main axis and branches in thallus cross-section flattened, much wider than high,
irregularly shaped and with curved cell walls, 2) dorsal epidermis cells mamillose protruding forwards, ventral epidermal
cells enlarged, but externally flat, not mamillose, 3) a winged, translucent, single-layered margin on both the main axis and
branches, 4) the identical structure of the main axis and branches in thallus cross-section.
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Introduction

In the course of biodiversity transect studies along elevational gradients in Myanmar (Mt Victoria, Natma Taung
National Park, Chin State; Hponyin Razi and Hponkan Razi NW of Putao, Kachin State) from 2012-2014, Georg
Miehe, Jirgen Kluge, Phyo Kay Kine and colleagues collected about 2350 bryophyte specimens. This material
represents one of the world’s largest collections of bryophytes from Myanmar. The entire collection was sent to the
author for further processing and identification.

Among the specimens is the material of a Riccardia Gray (1821: 683) that cannot be assigned to any known
species and is hereby newly described. Riccardia is the most species-rich genus of simple thalloid liverworts. In the
World Checklist, Soderstrom et al. (2016) accepted ca. 280 species and 22 infraspecific taxa. In recent years, about 35
names were synonymized (e.g. Gradstein & Reeb 2018, Reeb & Gradstein 2020, Reeb et al. 2022), therefore the genus
probably contains significantly fewer species.

Numerous publications are available on the taxonomy and distribution of the representatives of Riccardia from
tropical and subtropical Asia (e.g. Furuki 1991, 1994, 1995, 2006, Singh & Singh 2017, Yin 2017). So far, not a single
species of the genus has been reported from Myanmar.

Taxonomy

Riccardia meagheri Frank Miill. sp. nov. (Figs 1-2)

Diagnosis: The new species differs from other Riccardia species by 1) inner cells of main axis and branches in thallus
cross-section flattened, much wider than high, irregularly shaped and with curved cell walls, 2) dorsal epidermis cells
mamillose protruding forwards, ventral epidermal cells enlarged, but external cells flat, not mamillose, 3) a winged,
translucent, single-layered margin on both the main axis and branches, 4) main axis and branches in thallus cross-
section show an identical structure.

Description: Plants creeping, with bi- to tripinnate branching and indeterminate growth, when dry greyish-white
with paler translucent white margin along main axis and branches, older thallus brownish in central area; when moist
thallus brownish-green, with pale white translucent margin along main axis and branches. Thallus up to 30 mm long,
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width 0.3-0.8 mm, pinnate to bipinnate or tripinnate, main axis and branches similar in development, flat. Main axis
with translucent margin of 2—7 cells, translucent marginal cells 52—117 um long x 16-39 um wide, moderately thick-
walled, hyaline, smooth. Branches of the same width as the main axis, tip broadly rounded, rarely with a small incision
in the middle; branches with translucent margin, marginal cells somewhat shorter than on the main axis, 32-52 um
long x 18-34 pm wide, thicker-walled. Dorsal cells in central part of main axis and branches mamillose protruding
anteriorly, 28-53 um long x 17-30 pm wide, thin-walled; ventral cells in central part of main axis and branches flat,
2041 pm long x 15-23 um wide, cell walls thickened, brownish. Mucilage hairs only on ventral surface of thallus and
only at apices, 25—47 um long x 15-23 um wide. Oil bodies not seen.

Main axis and branches in cross-section with a characteristic stratification; ventral region with a 2-3 cell layer of
enlarged cells, cells 2033 um wide x 13-28 um high, outer walls of the outer cell layer thin, inner cell walls thickened
and brownish; internal thallus area with a layer of 4-6 strongly flattened cells, cells 19-28 pm wide x 6-10 pm high,
irregularly shaped, cell walls curved, thickened; dorsal region with a 23 cell layer of enlarged cells, thin-walled,
subepidermal cells 14-22 um wide x 11-24 um high, epidermal cells elongated and up to 50 pm long, mamillose;
marginal cells in cross-section 17—45 pum wide x 21-37 um high, becoming smaller towards thallus margin, outer ones
in 2—4 cell rows single-layered.

Dioicous (? Male branches not seen). Female branches lateral on ultimate branches or on main axis, ascending;
wings composed of large, triangular, irregularly toothed scales. Calyptrae and sporophytes not seen.

Type:—MYANMAR. Kachin State. Hponyin Razi, Lithocarpus-Magnolia-Rhododendron forest, 2839 m,
27.620157 N, 96.981314 E, 26 October 2013, G. Miehe, PK. Kine, L. Shein, M. Kyaw, P. Ma & S. Lan Wan 13-073-
060-D (holo DR, iso HSNU).

Additional material seen:—MYANMAR. Kachin State. Hponyin Razi, Lithocarpus-Magnolia-Rhododendron
forest, 2807 m, 27.61956 N, 96.982098 E, 27 October 2013, G. Miche, PK. Kine, L. Shein, M. Kyaw, P. Ma & S. Lan
Wan 13-075-059-F (DR, HSNU).

Ecology: The species was found creeping between Herbertus Gray (1821: 705), Bazzania Gray (1821: 704),
Wijkia Crum (1971: 170), Dicranodontium Bruch & Schimper (1847: 157), and Mastigophora woodsii (Hooker 1816:
pl. 66) Nees (1838: 95) in Lithocarpus-Magnolia-Rhododendron forests at elevation of 2807-2839 m.

Etymology: The new species is named in honour of Dr David Meagher (1958-2023), an eminent Australian
bryologist who sadly passed away far too early. He assisted the author in the identification of Bazzania from New
Caledonia.

FIGURE 1. Riccardia meagheri Frank Mill. A—Plants in dry condition, B—plants in wet condition, C—cross sections of main
axis, D—detail of cross-section of main axis. A, B & C (upper) from holotype, C (below) & D from Miehe et al. 13-075-059-F.
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FIGURE 2. Riccardia meagheri Frank Miill. A—part of a plant with main axis and branches, B—detail of main axis, C—ventral
epidermal cells of main axis, D—dorsal epidermal cells of main axis, E—female branches with scales. A-D from holotype, E from
Miehe et al. 13-075-059-F.

Discussion

The species shows a combination of features not known otherwise in Riccardia—a translucent, single-layered margin
both on main axis and branches, in cross-section, the same structure makes up the main axis and branches, dorsal
epidermis with enlarged, mamillose protruding cells, ventral epidermal cells enlarged, but externally flat, not with
mamillose cell walls; inner cells of main axis and branches flattened, much wider than high, irregularly shaped and
with curved cell walls.

Due to its mamillose protruding epidermis cells, the new species has the greatest resemblance to Riccardia
eriocaula (Hooker 1818: 72) Bescherelle & Massalongo (1889: 244) from New Zealand and Australia (Brown &
Braggins 1989, Hewson 1970), R. prehensilis (Hooker & Taylor 1844: 480) Massalongo (1885: 22) (Hissel 1972)
from southern South America, and the SE Asian R. hymenophylloides Schiffner (1898: 175) (Hewson 1970 as R.
demkarmana Hewson 1970: 111, Schiffner 1898, 1900).

All these species are distinguished by their upright growth (creeping in R. meagheri), inner cells of main axis
isodiametric (flattened, much wider than high, irregularly shaped, curved cell walls in R. meagheri), main axis without
wing (main axis with translucent wing in R. meagheri), dorsal and ventral epidermal cells similar in size and shape
(only dorsal epidermal cells mamillose, ventral epidermal cells flat in R. meagheri).

Riccardia eriocaula is further distinguished by branches that tend to be slightly curled and downturned (flat in R.
meagheri), some epidermal cells form large papillae (without large papillae in R. meagheri), dorsal subepidermal cells
elongate, on average >100 um long (short in R. meagheri).

Riccardia prehensilis further differs from the new species by branches tending to be slightly curled and downturned
(flat in R. meagheri), and margin of the branches three cells thick (one-layered in R. meagheri).

Riccardia hymenophylloides is additionally distinguished by recurved and marginally undulate branch margins
(flat in R. meagheri). The branches of this species are more strongly winged, with wing wider than nerve, and in cross-
section the nerve area is only 2—5 cells thick (nerve wider than wing in R. meagheri, nerve stouter, > 5 cells thick).
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Riccardia lachungensis Singh & Singh (2017: 36), described from the eastern Himalayas (Sikkim) in India, also
has mamillose epidermal cells. However, this is a very delicate species with a main axis only 0.25-0.35 mm wide. It
also differs from R. meagheri in having mamillose ventral epidermal cells, in cross-section isodiametric inner thallus
cells, a very narrow wing of the main axis and branches, and mucilage hairs scattered on the entire ventral side of the
thallus.

Table 1 shows the most important distinguishing features of R. meagheri compared to these four other Riccardia
species with mamillose epidermal cells discussed here.

With regard to the systematic position of R. meagheri within Riccardia, nothing definite can be said at present.
Due to the special characteristics, it may well be that the species belongs to an independent group. This can only be
clarified in the course of a general revision of the genus using molecular methods.

TABLE 1. Comparison of Riccardia meagheri with four other Riccardia species with mamillose epidermal cells.

R. meagheri R. eriocaula R. prehensilis R. hymenophylloides R. lachungensis

Dorsal mamillose mamillose mamillose mamillose mamillose

epidermal cells  protruding protruding upwards  protruding protruding upwards  protruding
anteriorly upwards upwards

Ventral flat mamillose mamillose mamillose mamillose

epidermis cells

Inner cells of
main axis and
branches in
cross-section

flattened, much
wider than high,
irregularly shaped

and with curved cell

isodiametric, cell
walls regularly

isodiametric, cell
walls regularly

isodiametric, cell
walls regularly

isodiametric, cell
walls regularly

walls
Growth creeping upright upright upright creeping
direction of
plants
Wing of main 2-7 cells wide, none none none 1-2 cells wide
axis translucent
Unicellular 2-7 cells wide, 24 cells wide none 6-8 cells wide 1-2 cells wide
wing of translucent
branches
Orientation of straight and flat slightly curled and  slightly curled and branch margins straight and flat
branches downturned downturned recurved and

marginally undulate

Width of main 0.3-0.8 mm 0.3-1.0 mm 0.5-1.0 mm 0.5-1.0 mm 0.25-0.35 mm
axis
Mucilage hairs  ventral, at apices ventral? ventral and dorsal, ventral, at apices ventral, scattered

scattered

Acknowledgments

I thank Georg Miehe for providing his bryophyte material from Myanmar for investigation and permission to deposit
it in DR. I would like to thank Lars Soderstrom for information on synonyms of Riccardia hymenophylloides, Heike
Hofmann, curator of the bryophyte collection of Herbarium Z, for the loan of specimens, and Xiangbo Yin for sending
a pdf of his unpublished dissertation on Aneuraceae of China.

References

Bescherelle, E. & Massalongo, C. (1889) Muscinées. Mission Scientifique du Cap Horn, Botanique 5. Gauthier-Villars, Paris, pp. 201—
312.

Brown, E.A. & Braggins, J.E. (1989) A revision of the genus Riccardia S. F. Gray in New Zealand with notes on the genus Aneura Dum.
Journal of the Hattori Botanical Laboratory 66: 1-132.
https://doi.org/10.18968/jhbl.66.0 1

54 < Bry. Div. Evo. 46 (1) © 2023 Magnolia Press MULLER



Bruch, P. & Schimper, W.P. (1847) Bryologia Europaea. Vol. 1. Fasc. 41. Dicranodontium, Campylopus, Oncophorus. E. Schweizerbart,
Stuttgart.

Crum, H.A. (1971) Nomenclatural changes in the Musci. Bryologist 74: 165-174.
https://doi.org/10.2307/3241832

Furuki, T. (1991) A taxonomical revision of the Aneuraceae (Hepaticae) of Japan. Journal of the Hattori Botanical Laboratory 70: 293—
397.
https://doi.org/10.18968/jhbl.70.0 293

Furuki, T. (1994) Taxonomic studies of Asiatic species of Aneuraceae (Hepaticae). IlIl. Riccardia subgen. Thornoneura Furuki. Hikobia
11: 463-467.

Furuki, T. (1995) Taxonomic studies of Asiatic species of Aneuraceae (Hepaticae) 1. Riccardia subgen. Hyaloneura Schust. Journal of the
Hattori Botanical Laboratory 78: 111-118.
https://doi.org/10.18968/jhbl.78.0_111

Furuki, T. (2006) Taxonomical studies of the family Aneuraceae (Hepaticae) based on the Philippine collections made by Dr. and Mrs. A.
J. Sharp and Dr. Z. Iwatsuki. Journal of the Hattori Botanical Laboratory 100: 89—99.
https://doi.org/10.18968/jhbl.100.0_89

Gradstein, S.R. & Reeb, C. (2018) The genus Riccardia (Aneuraceae) in Colombia and Ecuador. Cryptogamie, Bryologie 39 (4): 515—
540.
https://doi.org/10.7872/cryb/v39.iss4.2018.515

Gray, S.F. (1821) A Natural Arrangement of British Plants. Vol. 1. Baldwin, Cradock & Joy, London, 824 pp.

Hassel, G.G. (1972a) Revision taxonomica del género Riccardia (Hepaticae). Especies andinopatagonias y subantarticas incluyendo las
Islas Juan Fernandez, Malvinas, Georgias del Sur, etc. Revista del Museo Argentino de Ciencias Naturales “Bernardino Rivadavia”
e Instituto Nacional de Investigacion de las Ciencias Naturales: Ciencias Botdnicas 4 (1): 1-242.

Hewson, H.J. (1970) The family Aneuraceae in Australia and New Guinea: II. The genus Riccardia. Proceedings of the Linnean Society
of New South Wales (ser. 2) 95 (1): 60—121.

Hooker, J.D. & Taylor, T. (1844) Hepaticae Antarcticae; being characters and brief descriptions of the Hepaticae discovered in the southern
circumpolar regions during the voyage of H.M. Discovery ships Erebus and Terror. II. Species of the Falkland Islands, Cape Horn
and of Kerguelen’s Land. London Journal of Botany 3: 454-481.

Hooker, W.J. (1816) British Jungermanniae. Longman, Hurst, Rees, Orme & Brown, London, 20 pp., 84 pl.

Hooker, W.J. (1818) Musci Exotici 1. Longman et al., London, viii pp. + 96 pl.

Massalongo, C. (1885) Epatiche raccolte alla Terra del Fuoco dal Dott. C. Spegazzini nell’anno 1882. Nuovo Giornale Botanico Italiano
17 (3): 201-277.

Nees von Esenbeck, C.G.D. (1838) Naturgeschichte der europdischen Lebermoose. Vol. 3. August Riicker, Breslau, 594 pp.

Reeb, C. & Gradstein, R. (2020) A taxonomic revision of Aneuraceae (Marchantiophyta) from eastern Africa with an interactive
identification key. Cryptogamie, Bryologie 41 (2): 11-34.
https://doi.org/10.5252/cryptogamie-bryologie2020v41a2.

Reeb, C., Lavocat Bernard, E. & Gradstein, S.R. (2022) An integrative taxonomic revision of Aneuraceae H.Klinggr. (Marchantiophyta)
from Guadeloupe and Martinique, French West Indies. Cryptogamie, Bryologie 43 (8): 135-152.
https://doi.org/10.5252/cryptogamie-bryologie2022v43a8

Schiffner, V. (1898) Expositio Plantarum in itinere suo indico annis 1893/94 suscepto collectarum speciminibusque exsiccatis distriburarum,
adjectis descriptionibus novarum. Series prima: Hepaticarum partem continens. Denkschriften der Kaiserlichen Akademie der
Wissenschaften, Wien. Mathematisch-naturwissenschaftliche Klasse 67: 153-203.

Schiffner, V. (1900) Die Hepaticae der Flora von Buitenzorg. Vol. 1. E. J. Brill, Leiden, 220 pp.

Singh, D. & Singh, D.K. (2017) Two new species of Riccardia (Aneuraceae, Marchantiophyta) from Eastern Himalaya, India with notes
on the genus in Sikkim. Taiwania 62 (1): 33-42.

Soéderstrom, L., Hagborg, A., Konrat, M. von, Bartholomew-Began, S., Bell, D., Briscoe, L., Brown, E., Cargill, D.C., Costa, D.P.,
Crandall-Stotler, B.J., Cooper, E.D., Dauphin, G., Engel, J.J., Feldberg, K., Glenny, D., Gradstein. S.R., He, X., Heinrichs, J.,
Hentschel, J., Ilkiu-Borges, A.L., Katagiri, T., Konstantinova, N.A., Larrain, J., Long, D.G., Nebel, M., Pocs, T., Felisa Puche, F.,
Reiner-Drehwald, E., Renner, M.A.M., Sass-Gyarmati, A., Schifer-Verwimp, A., Moragues, J.G.S., Stotler, R.E., Sukkharak, P.,
Thiers, B.M., Uribe, J., Vana, J., Villarreal, J.C., Wigginton, M., Zhang, L. & Zhu, R.-L. (2016) World checklist of hornworts and
liverworts. PhytoKeys 59: 1-828.
https://doi.org/10.3897/phytokeys.59.6261

Yin, X.B. (2017) 4 taxonomical revision of the Aneuraceae of China. Master dissertation, East China Normal University, 116 pp. [in
Chinese]

ANEW RICCARDIA FROM MYANMAR Bry. Div. Evo. 46 (1) © 2023 Magnolia Press ¢ 55



