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				Kolanowska M. & Szlachetko D.L. 2025: Importance of type specimens for understanding species boundaries: re-evaluation of the identity of Myoxanthus ceratothallis (Orchidaceae). — Ann. Bot. Fennici 62: 151–160.

				The identity of Myoxanthus ceratothallis (Orchidaceae) is revised using morphological data. Based on petal and lip morphology, Pleurothallis longipes is transferred to Myo-xanthus, and the combination Myoxanthus longipes (Körn.) Kolan. & Szlach. comb. nova is proposed. Myoxanthus alex-hirtzii Kolan. & Szlach. sp. nova from Ecuador is described as part of the M. ceratothallis complex. The importance of herbarium collec-tions and classical herbarium taxonomy in species delimitation is discussed, and notes on the sectional division of Myoxanthus are provided.

			

		

		
			
				Introduction

				Neotropical Pleurothallidinae is one of the larg-est subtribes in Orchidaceae, with about 5200 species (Bogarín et al. 2018). Intensive stud-ies of Pleurothallidinae were initiated by Luer (1986), and the work continues to this day. Phylogenetic research on the subtribe is ongoing (Karremans et al. 2013, Karremans 2016, Wilson et al. 2017), and several new species from vari-ous genera are described each year, mostly from the Andean regions (e.g. Caro et al. 2024, Parra-Sámchez et al. 2024).

				While several pleurothallid genera com-prise more than 100 species (Karremans 2016), many are less diverse. Myoxanthus is one of the medium- to large-sized genera, with species 

			

		

		
			
				distributed from Mexico to southern Brazil. As currently recognised, the genus includes 53 spe-cies (Rojas-Alvarado et al. 2021, Cuadros-Rojas et al. 2023), characterised by rhizomes and rami-cauls usually having hispidulous-scurfy sheaths (Luer 1992). The inflorescence of these plants is either terminal or lateral, with flowers produced singly or in fascicles, successively or simultane-ously. The lip in Myoxanthus is hinged to the column foot, and it is variably shaped, undivided or 3-lobed, often with lamellae and thickenings on the disc. The gynostemium is semiterete, slender, winged or toothed (Luer 1992).

				Three subgenera have been recognised in Myoxanthus based on differences in plant habit and inflorescence structure (Luer 1992). Species in the nominal subgenus are characterised by 
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				scurfy sheaths along the ramicaul, and flowers are produced singly from near the apex of the ramicaul. In the subgenera Satyria and Selenia, the ramicaul sheaths are not scurfy. In Satyria, the flowers are produced laterally, either from the rhizome or from the lower part of the ramicaul. In the subgenus Selenia the flowers emerge from the base of the leaf. The subgenus Myoxanthus can be further divided into three sections. Sec-tion Antenella includes species with cespitose or repent habit, usually bearing a 1-flowered, rarely up to 3-flowered, inflorescence, commonly with thickened petal apices. Myoxanthus embraces species with a similar habit, but with flowers gathered in a congested fascicle. The third sec-tion, Scandentia, includes species with scandent and prolific habit. It is noteworthy that Luer (1992) initially included in the subgenus Myo-xanthus also plants with ramicauls composed of several internodes, completely enfolded by large, compressed-ancipitous, dry-papyraceous sheaths, which were classified in the subgenera Satyria and Silenia by Pupulin et al. (2017). However, subsequent phylogenetic analyses showed that species with such characters form a monophyletic group (Pridgeon & Chase 2001), which was formally recognised as a distinct genus, Echinosepala (Pridgeon & Chase 2002).

				In general, the taxonomic status of most Myoxanthus species is clear, although discrep-ancies remain in the recognition of several spe-cies, including those found in Ecuador. The most problematic species is M. exasperatus, originally described as a Pleurothallis by Lindley (1859: 15) and transferred to Myoxanthus by Luer (1982). Rojas-Alvarado and Karremans (2020) disagreed with Luer’s concept of M. exaspera-tus and questioned its previous recognition. The authors argued that “the type of M. exasperatus actually corresponds to what has otherwise been known as M. speciosus”; however, the latter spe-cies is characterised by ovate petals rather than the long-acuminate petals considered by Luer to be typical of M. exasperatus. Rojas-Alvarado and Karremans (2020) did not provide any illus-tration of the type specimen of M. exasperatus or any other evidence to support their proposal. The handmade drawing on the type specimen of M. exasperatus deposited in K (https://records.data.kew.org/occurrences/search?q=catalogue_

			

		

		
			
				number%3AK000820790&lang=en-US#tab_recordImages) shows that the petals of this speci-men are rather long and acuminate. Furthermore, in contrast to Luer (1992), Rojas-Alvarado and Karremans (2020) considered M. parahybunensis to be a separate species, differing from M. exa-speratus in the shape of the labellum. The taxo-nomic status of M. exasperatus requires further study, and its correct identification is crucial for determining the true diversity of Myoxanthus in Colombia, Venezuela, Ecuador, Peru and Brazil.

				In this paper, we discuss the correct recog-nition of Myoxanthus ceratothallis, review the taxonomic status of Pleurothallis longipes and describe a new species from Ecuador.

				Material and methods

				In this study, we examined more than 100 speci-mens representing various species of Myoxanthus, deposited in American (AMES, COL, JAUM, QCA, QCNE, QPLS) and European herbaria (AAU, K, P, RENZ, W). The herbarium acronyms used in this work follow Index Herbariorum (https://sweetgum.nybg.org/science/ih/). Vegeta-tive characters of each specimen, e.g. plant height, leaf size and shape, and ramicaul sheath’s surface, were examined using a stereoscopic microscope. Floral segments and the gynostemium were stud-ied after hydrating the flowers in boiling water. Information on the distribution of each species is based on protologues and the labels of examined herbarium specimens.

				Taxonomic treatment

				We found significant differences among speci-mens named Myoxanthus ceratothallis. Exami-nation of the type specimen revealed morpho-logical characters that had not been previously illustrated or described. This lack of information led to the incorrect synonymisation of morpho-logically similar species under the name M. ceratothallis. Pleurothallis longipes and Dubois-reymondia lancipetala were in their formal description characterised as having a lip with inconspicuous, “tooth-like” lateral lobes and petals attenuate in the apical third, while in the 
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				type specimen of M. ceratothallis, the lateral lip lobes are prominent and the petals abruptly con-tracted into a slender tail. We also found another species similar to M. ceratothallis, but differing by its simultaneous inflorescence, lip with trian-gular lateral lobes and a subquadrate, papillate middle lobe. This taxon is formally described below as a new species.

				Identification key to species of the Myoxanthus ceratothallis complex

				1. Petals attenuate in apical third; lip lateral lobes inconspicu-ous, resembling small teeth  ......................... M. longipes

				1. Petals abruptly contracted into a tail; lip lateral lobes ovate to triangular, distinctive  ............................................... 2

				2. Lip middle lobe elongated, oblong-ovate to ovate, gla-brous  ...................................................... M. ceratothallis

				2. Lip middle lobe short, subquadrate, papillate  ....................	 ................................................................. M. alex-hirtzii

				Myoxanthus ceratothallis (Rchb. f.) Luer (Fig. 1)

				Selbyana 7(1): 36. 1982. — Pleurothallis ceratothallis Rchb. f., Bonplandia (Hannover) 2: 25. 1854. — Type: Venezuela. “Caracas”, 6000 ft., flowered in cultivation by Consul Schil-ler 611 in Berlin. H. Wagener 1073 (holotype W!).

				Plants medium-sized to large, epiphytic to terrestrial, cespitose; roots coarse. Ramicauls stout, erect, 10–40 cm long, enclosed by 3–5 tubular, hispid sheaths. Leaf erect, thickly coria-ceous, narrowly ovate, acute, 9–24 cm long, 1.5–2.8 cm wide, cuneate below into subpeti-olate base. Inflorescence a fascicle of single, suc-cessive flowers, at apex of ramicaul, pseudope-duncles 3–5 mm long, enclosed by pubescent sheaths 3–5 mm long; floral bracts pubescent, 4.5–5.0 mm long; pedicels 5.0 mm long; ovary 2.8–4.0 mm long, minutely pubescent; sepals greenish, mottled and veined in brown or red-purple, dorsal sepal ovate, acute, 5.2–10.0 mm long, 2.1–3.7 mm wide, 5-veined, lightly papil-late externally, lateral sepals semi-orbicular or subfalcate, obtuse, more or less recurved, con-nate from near middle to near apex, 5.0–9.0 mm long, 2.5–3.8 mm wide, each 5-veined, convex at base above mentum with column-foot, papil-late on both sides; petals elliptical in lower half, abruptly contracted into a narrow, thick-

			

		

		
			
				ened apex, often with 1 or 2 teeth near middle, 4.2–8.0 mm long, 2.0–3.4 mm wide in lower half, 3- or 5-veined; lip yellow, variously suf-fused with purple, trilobed, 2.4–2.6 mm long, 2.0–2.8 mm wide expanded, middle lobe ovate to oblong-ovate, rounded, apically thickened, glabrous, lateral lobes below middle, broadly ovate-falcate, acute, erect, disc with a pair of parallel lamellae running from base up to middle of middle lobe, base subtruncate; column stout, semiterete, 3.0–4.0 mm long, with broad, angled wings and a pair of curved teeth at apex, foot 3.0 mm long, concave between marginal calli.

				Distribution. Venezuela, Colombia and Ecuador. At 2400–2700 m a.s.l.

				In the first Myoxanthus synopsis, Luer (1992) considered M. herzogii as a synonym of M. ceratothallis; however, it was later shown that M. herzogii is a separate species related to M. affinoides (Rojas-Alvarado et al. 2021). Luer (1992) noted differences in the shape of the lateral lobes of the lip among specimens of “M. ceratothallis” collected in different geographical regions, but chose not to split the species. Both petal form and lip shape are commonly used in species delimitation in Pleurothallidinae (e.g. Carrera et al. 2018), but because the type speci-men of M. ceratothallis had not been previously examined, these diagnostic characters were not used to accurately define the diversity of the spe-cies complex.

				Representative specimens examined: Colombia. Cauca. “San Jose”, San Antonio, 2400-2700 m a.s.l., 1 July 1922 F. W. Pennell 7581 (AMES, K). Ecuador. Carchi. Tulcán-Mal-donado road, 2700 m a.s.l., 18 May 1973 L. Holm-Nielsen, S. Jeppesen, B. Løjtnant & B. Øllgaard 5691 (AAU, AMES).

				Myoxanthus alex-hirtzii Kolan. & Szlach., sp. nova (Figs. 2 and 3)

				Type: Ecuador. Morona-Santiago. Near Área Protegida Comunitaria Tambillo ca. 3300 m a.s.l., 9 July 2017 A. Hirtz et al. E17/71 (holotype QCNE, plant and flower in alcohol; UGDA, photo).

				Etymology: Dedicated to Alexander C. Hirtz (1951–2024), eminent Ecuadorian orchidologist and collector of the type specimen of this species.

				Diagnosis. Myoxanthus alex-hirtzii is similar to M. ceratothallis, but differs in its simultaneous 

			

		

	
		
			
				154	Kolanowska & Szlachetko: Re-evaluation of Myoxanthus ceratothallis • Ann. BOT. Fennici Vol. 62

			

		

		
			[image: ]
		

		
			
				flowering, lip with prominent, triangular lateral lobes and subquadrate, papillate middle lobe.

				Plants medium-sized, epiphytic to terres-trial, cespitose; roots coarse. Ramicauls stout, erect, 25–40 cm long, enclosed by 4–6 tubular, hispidulous sheaths. Leaf erect, thickly coria-ceous, narrowly ovate, acute, 13–21 cm long, 1.5–3.0 cm wide, cuneate below into subpe-tiolate base. Inflorescence a fascicle of single, simultaneously opened flowers, at apex of rami-caul, pseudopeduncles 3–5 mm long, enclosed by pubescent sheaths 3–5 mm long; floral bracts pubescent, 4–5 mm long; pedicels 3–5 mm long; ovary 3–4 mm long, minutely pubescent; sepals black-violet, mottled and veined in red-purple, 

			

		

		
			
				ciliate, dorsal sepal ovate, acute, 10.5–11.5 mm long, 5.0 mm wide, 5-veined, lateral sepals obliquely broadly ovate, subacute, more or less recurved, connate to near middle, 7.0–7.4 mm long, 3.9–4.2 mm wide, each 5-veined, convex and pubescent at base above mentum with col-umn-foot; petals translucent yellow-brown with red-purple veins elliptical in lower half, abruptly contracted with 2 teeth near middle into a narrow, thickened apex, 9.0–9.3 mm long, 3.5 mm wide in lower half, 3-veined; lip dark yellow, suffused with purple, 3-lobed, 2.5 mm long, 2.8 mm wide expanded, middle lobe subquadrate, papillate; lateral lobes below middle, erect, broadly trian-gular with falcate, acute apices, disc with a pair 
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				Fig. 1. Floral segments of Myoxanthus ceratothallis (from the holotype). A: Dorsal sepal. — B: Petal. — C: Synsepal. — D: Lip.
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				of parallel lamellae extending to middle lobe, base subtruncate; gynostemium stout, semiterete, 4 mm long, with a pair of wings and curved teeth at apex, foot 2.5–3.0 mm long.

				Distribution and habitat. Myoxanthus alex-hirtzii seems to be restricted to higher altitudes above 3000 m a.s.l. It flowers in July and is cur-rently known from a single locality in Ecuador, where it was found growing as an epiphyte on cleared slopes along a road. However, many photographs published online of Ecuadorian specimens of “M. ceratothallis” show orchids with simultaneous inflorescences and prominent lateral lobes. The same inflorescence form and lip shape are visible in the photograph in Rojas-Alvarado et al. (2021: 232, fig. 12E). The distri-butions of M. ceratothallis and M. alex-hirtzii should be revised.

				Myoxanthus alex-hirtzii is superficially simi-lar to M. ceratothallis (Fig. 1), especially in the form of the lateral sepals, which are convex and pubescent at the base of the mentum, and the petals, which are abruptly contracted and have two teeth below the contracted apex. How-

			

		

		
			
				ever, M. alex-hirtzii can be easily distinguished by having an approximately equally long and wide lip (vs. longer than wide in M. ceratothal-lis), a subquadrate to suborbicular middle lobe (vs. ovate, obtuse to rounded), and prominent, broadly triangular (vs. ovate) lateral lobes. In addition, the flowers of M. ceratothallis open successively, whereas in M. alex-hirtzii several flowers open at the same time.

				Myoxanthus longipes (Körn.) Kolan. & Szlach., comb. nova (Fig. 4)

				Pleurothallis longipes Körn., Allg. Gartenzeitung 23: 281. 1855. — Type: Venezuela. H. Wagener s.n. (probably lost).

				Dubois-reymondia lancipetala H. Karst., Fl. Columb. 1: 95, t. XLVII. 1858. — Lectotype (designated by Rojas-Alvarado et al. 2021): Venezuela. Crescit cum sequente in montibus Venezuelanis, 2000–2500 metra altis pronvinciae Caracas, cultivated at Allard´s, Garden. Karsten s.n. (colour illustration, tab. XLVII, in Florae Columbiae 1: 95. 1858).

				Plants medium-sized, epiphytic to terres-trial, cespitose; roots coarse. Ramicauls stout, 
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				Fig. 2. Myoxanthus alex-hirtzii (from the holotype). — A: Dorsal sepal. — B: Petal. — C: Synsepal. — D: Lip. — E: Gynoste-mium.
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				erect, 12–27 cm long, enclosed by 3–5 tubular, hispidulous sheaths. Leaf erect, thickly coria-ceous, narrowly ovate, acute, 5.8–14 cm long, 1.5–2.0 cm wide, cuneate below into subpe-tiolate base. Inflorescence a fascicle of single, successively opened flowers, at apex of rami-caul, pseudopeduncles 3–5 mm long, enclosed by pubescent sheaths 3–5 mm long; floral bracts pubescent, 4.0 mm long; pedicels 3.4 mm long; ovary 2.0 mm long, minutely pubescent; sepals brownish-purple with darker veins, cili-ate, dorsal sepal ovate, acute, 7.5–7.7 mm long, 2.7–3.0 mm wide, 5- or 7-veined, lateral sepals obliquely broadly ovate, subacute, more or less recurved, connate to near middle, 6.0–7.0 mm long, 2.6–3.0 mm wide, each 5-veined, convex and pubescent at base above mentum with col-umn-foot; petals yellow-brown with red-purple 

			

		

		
			
				veins, elliptical in lower 2/3, attenuated into a narrow, thickened apex, 7.0–7.8 mm long, 2.5–3.0 mm wide in lower half, 3-veined; lip 2.0–2.5 mm long, 1.1–1.3 mm wide expanded, ovate-oblong in outline, with a pair of small triangular lobules near middle, disc canaliculate, with a pair of parallel side lamellae running from base up to near apex, base subtruncate; gynoste-mium stout, semiterete, 3.2 mm long, with a pair of wings and curved teeth at apex, foot 2.5 mm long.

				Distribution: Venezuela and Colombia. At 2000–2500 m a.s.l.

				This species is easily distinguished from M. ceratothallis and M. alex-hirtzii by having very small, tooth-like appendages in the middle part of the lip (vs. distinctive lateral lobes). Moreo-ver, unlike those in the aforementioned species, 
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				Fig. 3. Myoxanthus alex-hirtzii (Morona-Santiago Province, Ecuador, July 2017). The yellow arrow indicates the lip lateral lobe.
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				the petals of M. longipes are not abruptly con-tracted in the apical part, but gradually taper into a slender tail.

				Representative specimen examined: Colombia. Norte de Santander. Cordillera Oriental, región del Sarare, entre Alto del Loro y el Alto de Santa Inés, 1800–2200 m, 18 October 1941 J. Cuatrecasas, R. E. Schultes & E. E. Smith 12518 (AMES).

				Discussion

				Defining morphological species boundaries have always troubled taxonomists and prob-ably always will. There is no “best” solution to what kind of taxonomic recognition should be accorded to a specific evolutionary pattern (Gentry 1990). Even though modern DNA-based techniques are becoming broadly available, numerous issues with the use of molecular meth-ods to delimit species within tropical orchids remain. Leaving aside differences in operational criteria that are used to separate species (Jof-fard et al. 2022), accessing the DNA of many orchid species can be difficult. Numerous spe-cies described in the past are currently known only from protologues, as type specimens have been lost (Merrill 1943, Escobar & Vogel 2018) and the species have not been re-collected in the wild, often due to the degradation of tropical ecosystems (Barlow et al. 2016). Consequently, for many species, there is no plant material available for DNA extraction. Even if material is available, the effectiveness of extracting DNA from herbarium specimens can be relatively low (Mazo et al. 2012), as the leaves and flowers of orchids contain high amounts of polyphenols and polysaccharides, and DNA isolation may also be affected by contaminants (Lim et al. 1997). Additionally, past methods of plant pres-ervation, such as drying at high temperatures, also contribute to DNA degradation.

				When the possibilities of using molecu-lar methods in orchid species delimitation are restricted, taxonomists must rely on classical taxonomy and the use of morphological data to establish species boundaries (Válka Alves et al. 2007). Because pollinator adaptation is consid-ered a major driving force for floral diversifica-tion and speciation, including within Orchida-

			

		

		
			
				ceae (Givnish et al. 2015, Wang et al. 2024), differences in flower morphology are gener-ally used by orchidologists to delimit species boundaries. However, most species descriptions published in the 18th, 19th and early 20th cen-turies are very sparse and insufficient for prop-erly characterising species. Therefore, access to plant material to supplement primary descrip-tions and verify the conspecificity of species considered distinct is crucial for any taxonomic study (Agatha 2021). For years, type specimens constituted the foundation of systematics and were recognised as the starting point of any study of diversity (Iverston 2022). However, an increasing number of taxonomic treatments do not include re-examination or re-evaluation of the morphology of type specimens, and the most common procedure in systematic publications is to indicate that the type specimen has been seen but not substantially examined. With the increasing number of digitised herbarium speci-mens, the macromorphology of orchids is easily observed, but the diagnostic characters, usually 
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				Fig. 4. Flower illustration of Dubois-reymondia lanci-petala (Karsten 1858: tab. XLVII; original image sharp-ened and background removed with AIEasy).
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				flower morphology, are rarely observable from photographs. Knowledge of the morphology of type specimens, obtained either directly from the herbarium specimen or by visiting type locality and locating the population sampled for species description, is necessary to avoid misidentifica-tions.

				While fieldwork in tropical areas should be intensified to fully document their biological diversity, especially considering the significant loss of habitats (Barlow et al. 2016), the exami-nation of preserved herbarium specimens cannot be neglected. This is especially important for the equatorial and subequatorial regions, in which many countries have suffered from long socio-economic instability and can lack up-to-date knowledge of their biodiversity. As taxonomic repositories, herbarium collections allow the verification plant identifications and the exami-nation of species characters (Greve et al. 2016). Notably, a study by Bebber et al. (2010) indi-cated that nearly one-quarter of all newly docu-mented species were already included in exist-ing herbarium collections, but had been initially misidentified or unidentified.

				Numerous discrepancies in species recogni-tion, not only within Myoxanthus, are the result of neglecting the importance of type specimens, which should still serve as “gold standards” for scientific names (Wheeler 2001). In the case of M. ceratothallis, examination of the type speci-men revealed a discrepancy between the original author’s circumscription of the species and the later concept proposed by Luer (1992). Luer considered M. ceratothallis to be a very variable species, with an almost unlobed or distinctly 3-lobed lip, and did not notice the variation in petal shape among populations. Initially, Luer included three other taxa in M. ceratothallis: Pleurothallis herzogii, P. longipes and Dubois-reymondia lancipetala. Later (Luer 1994), he found that P. herzogii was an older name for a species he had described (Myoxanthus affinoi-des; Luer 1983), and made the appropriate taxo-nomic changes.

				In our study, we found that the shape of the lip is consistent in plants of the same population, and that it is a crucial diagnostic feature in the recognition of the species in the M. ceratothallis complex. For this reason, we propose a new, nar-

			

		

		
			
				rower concept of M. ceratothallis that does not include plants with indistinct lateral lip lobes.

				Based on available data, we believe that the subgeneric division of Myoxanthus proposed by Luer (1992) should be revised. According to the currently accepted infrageneric classification of the genus, the sections of the nominal subge-nus, Myoxanthus and Antenella, differ in the construction of the inflorescence, which blooms successively in the latter taxon. However, spe-cies similar in floral morphology, such as those included in the M. ceratothallis complex, are characterised by different flowering patterns and produce either a single flower at a time (M. cera-tothallis, M. longipes) or up to six flowers open simultaneously (M. alex-hirtzii, M. ortizianus).
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boundaries: re-evaluation of the identity of Myoxanthus ceratothallis (Orchidaceae). — Ann. Bot.
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The identity of Myoxanthus ceratothallis (Orchidaceae) is revised using morphological
data. Based on petal and lip morphology, Pleurothallis longipes is transferred to Myo-
xanthus, and the combination Myoxanthus longipes (Korm.) Kolan. & Szlach. comb.
nova is proposed. Myoxanthus alex-hirtzii Kolan. & Szlach. sp. nova from Ecuador is
described as part of the M. ceratothallis complex. The importance of herbarium collec-
tions and classical herbarium taxonomy in species delimitation is discussed, and notes

on the sectional division of Myoxanthus are provided.

Introduction

Neotropical Pleurothallidinae is one of the larg-
est subtribes in Orchidaceae, with about 5200
species (Bogarin et al. 2018). Intensive stud-
ies of Pleurothallidinae were initiated by Luer
(1986), and the work continues to this day.
Phylogenetic research on the subtribe is ongoing
(Karremans et al. 2013, Karremans 2016, Wilson
et al. 2017), and several new species from vari-
ous genera are described each year, mostly from
the Andean regions (e.g. Caro ef al. 2024, Parra-
Samchez et al. 2024).

While several pleurothallid genera com-
prise more than 100 species (Karremans 2016),
many are less diverse. Myoxanthus is one of
the medium- to large-sized genera, with species

distributed from Mexico to southern Brazil. As
currently recognised, the genus includes 53 spe-
cies (Rojas-Alvarado et al. 2021, Cuadros-Rojas
et al. 2023), characterised by rhizomes and rami-
cauls usually having hispidulous-scurfy sheaths
(Luer 1992). The inflorescence of these plants is
either terminal or lateral, with flowers produced
singly or in fascicles, successively or simultane-
ously. The lip in Myoxanthus is hinged to the
column foot, and it is variably shaped, undivided
or 3-lobed, often with lamellae and thickenings
on the disc. The gynostemium is semiterete,
slender, winged or toothed (Luer 1992).

Three subgenera have been recognised in
Myoxanthus based on differences in plant habit
and inflorescence structure (Luer 1992). Species
in the nominal subgenus are characterised by





