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Abstract

The genus Bouteloua is native to America and is one of the most important groups in North America grasslands. Bouteloua
Juncea is one of the only two species of this genus endemic to the Antilles. However, B. juncea has erroneously been
reported for Mexico due to a confusion between this species and B. triaena. The objective of this work was to review the
nomenclature of B. juncea and B. triaena to clarify the origin of the confusion between both taxa. The names Dinebra
cristata, Triaena racemosa and Triathera gracilis are lectotypified, a morphological description and a distribution map of
Bouteloua juncea are presented, and taxonomic comments are provided on Bouteloua juncea and B. triaena to clarify the
origin of the confusion between these two taxa.
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Introduction

The genus Bouteloua Lagasca (1805: 134) belongs to the family Poaceae, subfamily Chloridoideae, tribe Cynodonteae
Dumortier (1823: 83) and subtribe Boutelouinae Stapf (1917: 22) (Soreng et al. 2022). Bouteloua is native to the
Americas and one of the most important groups in the North American grasslands, mainly in Mexico, where around 52
to 55 species are reported (Davila et al. 2018, Sanchez-Ken 2019).

Bouteloua is a monophyletic group with 60 species (Peterson et al. 2015, Soreng et al. 2022), distributed
throughout the American continent. Of the total number of species, 25 are endemic to Mexico, two to the United States
of America, two to the Antilles and only one is endemic to South America (Herrera-Arrieta et al. 2004, Peterson ef al.
2015, Villasefior 2016, Sandoval-Ortega et al. 2019).

Bouteloua juncea (Desvaux ex Beauvois [in Beauvois 1812: 40]) Hitchcock (1913: 343) is one of the two species
of the genus that are endemic to the Antilles and has been recorded from Cuba, Hispaniola (Haiti and the Dominican
Republic) and Puerto Rico (Herrera-Arrieta et al. 2004, Gould 1979). However, it has been erroneously reported for
Mexico in some recent catalogues of the Poaceae family (Villasefior 2016, Sanchez-Ken 2019), due to the confusion
between B. triaena (Sprengel 1825: 293) Scribner (1891: 307-308) and B. juncea (Sandoval-Ortega et al. 2019).

The several names associated to these two species have been considered synonyms in the past. Hence, it is
necessary to present a distribution map and a morphological description for Bouteloua juncea based on current data
from the specimens deposited in the main herbaria of the Antilles as well as new collections.

The objective of this work was to review the nomenclature of B. juncea and B. triaena to clarify the origin of
the confusion between both taxa, as well as to provide a morphological description of B. juncea based on herbarium
specimens and a map with known geographical distribution.
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Materials and methods

Herbaria in Cuba, Dominican Republic, Mexico, and Puerto Rico were visited in 2018. Specimens deposited in the
following collections were revised: Herbario de la Universidad Auténoma de Aguascalientes (HUAA), Herbario de la
Universidad de Sonora (USON), Herbario del Instituto de Ecologia, A.C. (IEB), the National Herbarium of Mexico
(MEXU), University of Puerto Rico Rio Piedras (UPRRP), University of Puerto Rico Mayagiiez (UPRM), Dr. Rafael
M. Moscoso National Botanical Garden (JBSD), Herbario de la Universidad Auténoma de Santo Domingo (USD),
Herbario del Instituto de Ecologia y Sistematica de Cuba (HAC) and Herbarium of the National Botanical Garden
of Cuba (HAJB) (acronyms follow Thiers (2023 [continuously updated]). In addition, online image of specimens
deposited in the herbaria B, K, MO, NY, P, and US (Curators Herbarium B 2023, K herbarium 2023, P herbarium 2023,
NY herbarium 2023, TROPICOS 2023, US herbarium 2023), as well as the JACQ consortium (2004 ft.) and Global
Plants (JSTOR, 2023) platforms.

Based on the localities registered in the consulted herbarium material, collection localities were established. In
the period between June 2018 and August 2019, explorations were carried out to obtain new specimens of B. juncea in
Cuba, the Dominican Republic and Puerto Rico following the methodology proposed by Engelmann (1986). In each
collection site, geographic coordinates were taken based on Datum WGS 84 (DMA 1991). The collected specimens
were deposited in the HUAA herbarium, with up to four duplicates that were sent to the HAC, JBSD, UPRRP and
USON herbaria. Specimens were identified using relevant literature (Gould 1979, Herrera-Arrieta et al. 2004, Catasts-
Guerra 2015). Photographs of habit and important structures were taken for their identification and a distribution map
of Bouteloua juncea was made based on the information recovered from the consulted herbarium material and the data
taken in the field. The articles of the International Code of Nomenclature for algae, fungi, and plants cited below follow
the current edition, i.e. the Shenzhen Code (hereafter reported as “ICN”; Turland ez al. 2018). The material collected
during field work is included in the list of examined specimens.

Results

Bouteloua juncea (Desvaux. ex Beauvois) Hitchcock (1913: 343). Fig. 1.

=Triaena juncea (Desvaux ex Beauvois) Griffiths (1912: 354).

=Cynodon junceus (Desvaux ex Beauvois) Raspail (1825: 303).

=Eutriana juncea (Desvaux ex Beauvois) Trinius (1824: 238).

=Atheropogon domingensis Sprengel (1825: 293).

=Triathera juncea Desvaux ex Beauvois (in Beauvois 1812: 40).

Lectotype (designated by Sandoval-Ortega et al. 2019):—Plate X, figure IVa-d in Essai d’une Nouvelle Agrostographie 1812. Epitype
(designated by Sandoval-Ortega et al. 2019):—DOMINICAN REPUBLIC, Barahona, Quita Coraza: Entrada a Pueblo Quita
Coraza, orilla de carretera, 18°28°16.7”°N 71° 3°37.7”°W, 126 m., 19 June 2018, Sandoval-Ortega 1006 (HUAA 30899!).

Description:—Herbs perennial, stoloniferous, tufted; culms 10-20 cm tall, thin, the fertile ones erect, ascending or
geniculate, nodes pubescent; leaves with glabrous sheath, blade flat or involute, 850 x 1-1.2 mm; ligule a membrane,
long ciliate (Fig. 2A), trichomes 0.3—-0.5 mm long; synflorescence a terminal spike 1-2(3) cm long (Fig. 2B); spikelets
(8)10-25(35), drooping, solitary (Fig. 2B and 2C); glumes linear lanceolate, 1-nerved, acuminate, distinct, the first ca.
I mm long, the second 2—-2.5 mm long (Fig. 2D); fertile floret 1 (Fig. 2E), lemma ovate elliptic 2-3 mm long, 3-nerved,
apex 3-mucronate (Fig. 2F), palea ovate-lanceolate, shorter than lemma, ca. 2 mm long, apex 2-mucronate (Fig. 2G);
sterile floret 1, reduced to a short column with three scabrous awns < 1 cm long (Fig. 2H); caryopsis oblong-elliptic,
ca 1.5 mm long (Fig. 2I).

Phenology:—Specimens with spikelets have been collected from March to June.

Distribution and habitat:—Cuba, Haiti, the Dominican Republic, Puerto Rico, and the Virgin Islands (Fig. 3). It
grows close to the coast in coastal and subcoastal xeric scrub, microphyllous evergreen forest and dry forest, between
-30 and 400 m.
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FIGURE 1. Bouteloua juncea (Desvaux ex Beauvois) Hitchcock. Quita Coraza, Barahona, Dominican Republic.

Examined material:(—CUBA. Granma: Farallon de El Dudoso, oeste de ensenada de Mora -Pilon- (Oriente),
30 December 1938, Leon 18610 (HAC). Guantinamo: US Naval Base, Guantdnamo bay, Kittery Beach, ca. 0 m.,
19°53°45.7”N 75°77°51.1”W, 4 October 1996, Areces 6540 (UPRM); Imias, 5 February 1976, Catasis 979 (HAC);
Orillas de la Via Azul, Yacabo, 12 January 1960, Alain & Acuiia 7483 (HAC); Zona seca Baitiquiri, Sur de Baracua,
Provincia Oritente, 12 January 1969, Alain s.n. (HAC); Macambo, 28 May 1982, Bisse s.n. (HAC); Imias, camino
de Yacabo arriba, 7 February 1976, Bisse s.n. (HAC); La Chivera, 23 May 1982, Giinther s.n. (HAJB); Imias, Por el
camino a Yacabo Arriba. Guantanamo, 7 February 1976, Catasus s.n. (HAJB); Playa Borracho, 6 July 1984, Bermudez
2221 (HAJB); Proximo a San Antonio del Sur. Guantanamo, 25 November 1978, Catasus 1189 (HAJB); Via Azul,
12 January 1960, Alain 7483 (HAJB). HAITI. Dept. Ouest: Montagnes du Trou d’Eau, Between Source Matelas
and Source Puantes, 15 October 1924, Ekman 1057 (P). DOMINICAN REPUBLIC. Azua: al N de la poblacion,
Howard 8640 (USD); a 2.3 km al NO de la entrada al poblado de Hatillo, 30 m., 16 September 1999, Veloz 1776
(JBSD); Hatillo, Entrada al pueblo Hatillo, orilla de carretera, 126 m., 18°24°00’N 70°31°53.1”W, 19 June 2018,
Sandoval-Ortega 1005 (JBSD, HUAA, USON); Dry hills N of Azua, 29 August 1946, Howard 8640 (P). Barahona:
Las Salinas, 19 August 1946, Howard 8363 (USD); 2 km desde Fondo Negro en la carretera a Quita Coraza y Azua,
100 m., 18°27°N 71°05°W, 15 June 1982, Zanoni 20935, (JBSD); Quita Coraza: Entrada a Pueblo Quita Coraza, orilla
de carretera, 126 m., 18°28°16.7”N 71°3’37.7°W, 19 June 2018, Sandoval-Ortega 1006 (JBSD, HUAA, USON).
Independencia: Hoya de Enriquillo, 10 km al oeste de Duverge, en el camino viejo a Jimani, en la orilla del lago
Enriquillo, -30 m., 18°25'N 71°37'W, 16 April 1987, Zanoni 39083 (JBSD). Monte Cristi: 2 km antes de la ciudad,
entre ésta y el poblado El Rincon, 1020 m., 19°47'N 71°38°W, 16 August 1984, Garcia 168 (JBSD). Peravia: Aprox.
3 km al este de Las Calderas (o 18.5 km desde Bani en la carretera a Las Calderas), 30 m., 18°13'N 70°28°W, 23
July 1982, Zanoni 22016 (JBSD); Bani, 8 km al Oeste de Bani, 28 August 1946, Howard 8627 (USD, P); Carretera
Bani-Azua, 20 m., 23 June 20006, Siqueiros-Delgado s.n. (HUAA, 1EB); Matanzas, Playa Matanzas, 18°13°53.6”N
70°24°45.0”W, 19 June 2018, Sandoval-Ortegal 004 (JBSD, HUAA, USON). Valverde: 1.5 km al NE del cruce Los
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Quemados, sobre una loma en el lado N de la carretera hacia Mao, 180 m., 19°30’N 71°9.5'W, 9 June 1987, Garcia
2216 (JBSD). PUERTO RICO. Guanica: Bo. Montalva, Guanica Forest Reserve, along dirt road over Monte de la
Brea to seashore, 520 m., 17°56.03'N 66°56.34"W, 26 March 1995, Axelrod 8856 (UPRRP); Bo. Montalva, Guanica
Forest Reserve, along dirt road over Monte de la Brea to seashore, 5-20 m., 17°56.03'N 66°56.34"W, 26 March 1995,
Axelrod 8862 (UPRRP); Montalva, Monte de la Brea, Guanica Forest Reserve. From road 325 taking a dirt road south
to Punta Manguillo, 12 m., 17°56’11”’N 66°56°33”°W, 20 November 2004, Monsegur 278, (UPRM); Punta La Brea, 30
m., 17°56’11”’N 66°56°3°W, 30 June 20018 Sandoval-Ortega 1007, (UPRRP, HUAA, USON); Guanica State Forest:
Barrio Montalva. Interior slopes of Monte de la Brea, 40—50 m., 9 December 1987, Proctor 44315 (HAJB). VIRGIN
ISLANDS. Salt Island, S of Tortola, NW bay, ca. 10 m., 22 June 1968, Byer 68-1729 (UPRRP).
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FIGURE 2. Detail of different structures of Bouteloua juncea (Desvaux ex Beauvois) Hitchcock. A) Ligule. B) Inflorescence. C) Spikelet.

D) Glumes. E) Fertile floret. F) Lema . G) Palea. H) Rudimentary floret. I) Caryopsis.
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FIGURE 3. Distribution of Bouteloua juncea (Desvaux ex Beauvois) Hitchcock. CU= Cuba, DR= Dominican Republic, HT= Haiti, J]M=
Jamaica, PR= Puerto Rico, SI= Salt Island.

Bouteloua triaena (Sprengel) Scribner (1891: 307-308).

=Atheropogon triaena Sprengel (1825: 293)

=Triaena racemosa Kunth (in Bonpland ez a/. 1815[1816]: 144).

Lectotype (designated here):—MEXICO. Guanajuato: apricis inter Guanaxuato et Villalpando, 1803, Bomnpland & Humboldt s.n
(BW01795010 [image!]).

=Dinebra cristata Presl (1830: 293).

Lectotype (designated here):—MEXICO. Habitat in Mexico, s.f., Haenke s.n. (PR203601 [image!]) Fig. 4.

=Triathera gracilis Fournier (1886: 141).

Lectotype (designated here):—MEXICO, Cuernavaca, 1839, Berlandier 1016 (W0026340 [image!]).

Notes on the type of Triaena racemosa:—Kunth’s descriptions from “Nova Genera et Species Plantarum” are based
on the botanical collections that Humboldt and Bonpland made in America from 1799 to 1808 (Bonpland ef al. 1815
[1816], Stearn 1956). Currently, most part of the collections of Humboldt and Bonpland are deposited in P and B
(HUH-Index of Botanists 2023, TL-2 2023).

In TROPICOS (2023) it is mentioned that the holotype of 7. racemosa is deposited at P. However, the material
deposited in P (P00665333) corresponds to the original drawing that was published in the protologue (tab. 61 from
Bonpland et al. 1815 [1816]). Moreover, although P00665333 corresponds to original material (see Art. 9.4 ICN), it
cannot be the holotype since it was not cited by the author as type (see Art. 9.1 ICN).

The protologue of Triaena racemosa provides a locality (apricis inter Guanaxuato et Villalpando), the only
original material (other than the illustration from the protologue) that was traced is deposited in B. Therefore, the
specimen BW01795010 is designated as lectotype, according to Art. 9.3 and 9.6 ICN, since this matches the protologue,
has mature spikelets and corresponds to the current concept in Bouteloua (see e.g., Gould 1979, Herrera-Arrieta et al.
2004).
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Notes on the type of Triathera gracilis:—The name T. gracilis appears published by Fournier in “Sertum
Nicaraguense” (Fournier 1880: 296), where he cites “Mexicanas plantas fasc. 2 p. 1417, a treatment that would take
another six years to be published. In the protologue of 7. gracilis, Fournier (1886) cites three collections: Berlandier
1016, Liebmann 578 and Liebman 582. However, the only one of these specimens that could be traced was Berlandier
1016, deposited in W. This material was also corroborated by L. Pignotti in 2010 (see label on W0026340). Here,
W0026340 is designated as lectotype according to Art. 9.3 and 9.12 ICN, since it matches the protologue, shows
reproductive structures, and corresponds to the current concept in Bouteloua (see e.g., Gould 1979, Herrera-Arrieta et
al. 2004).

Note on the name Eutriana racemosa Trinius ex Fournier (in Fournier 1880: 296) nomen nudum:—F ournier
(1880) cites Eutriana racemosa as a synonym of Triathera gracilis adding “msc. in herb. Petrop.”, a name never
formally published by Trinius (who died in 1844) and lacking a proper description or diagnosis.

Notes on the type of Dinebra cristata:—Presl’s “Reliquiae Haenkeanae™ is based on the material collected by
Thaddaeus Haenke in America, Philippines and Mariana islands, as part of the scientific expedition led by Alessandro
Malaspina from 1789 to 1794 (Presl 1830, Ramos & Alonso 2018). In the protologue of D. cristata only a locality
is provided “hab. in Mex.” (Presl 1830). The material collected by Haenke is deposited in the herbaria PR and F
(see HUH-Index of Botanists 2023). Some sources mention that the type material of D. cristata is deposited in PR
(TROPICOS 2023, Herrera-Arrieta 2004), and after contacting PR herbarium staff, it was corroborated that a specimen
of D. cristata collected by Haenke in Mexico is currently in that collection (Fig. 4). This is probably the specimen from
the picture on the US00610858 sheet and the origins of the fragments that were corroborated by Peterson in 1998 (see
label on sheet US00610858). Here, PR203601 is designated as lectotype according to Art. 9.3 and 9.6 ICN, since it
matches the protologue, shows reproductive structures, and corresponds to the current concept in Bouteloua (see e.g.
Gould 1979, Herrera-Arrieta et al. 2004).

Taxonomic notes on Bouteloua juncea and Bouteloua triaena:—In 1812, Beauvois published the name
Triathera juncea under the authority of Desvaux. In the protologue no collector or collection number are mentioned,
but an illustration of the synflorescence and spikelet is included.

Desvaux (1813) amended the description of Triathera Desvaux (1810: 188) and accepted the specific epithet
“juncea” and added “Habitat in Hispaniola” (see also Hitchcock & Gase 1917). Three years later, Kunth described the
genus Triaena Kunth (in Bonpland ef al. 1815 [1816]: 144) and the species Triaena racemosa based on a specimen
collected in Guanajuato, Mexico. Kunth mentioned that Triaena is very similar to Triathera.

In 1825, Sprengel published the new name Atheropogon triaena for Triaena racemosa and mentioned that
this species is distributed in Mexico. In that same publication, Sprengel proposed the new name 4. domingensis for
Triathera juncea and mentioned that it is distributed in Hispaniola.

In 1882, Bentham proposed the new name Bouteloua triathera Bentham (1882: 104) with which he erroneously
refers to both: Triathera and Triaena. However, this is a superfluous and illegitimate name (Art. 52 ICN). Some years
later, Scribner noted the mistake made by Bentham (1882) and proposed the new combination Bouteloua triaena for
Atheropogon triaena and, as a synonym, he included Bouteloua triathera adding the legend “in part”.

At the beginning of the 20th century, Griffiths published Triaena juncea as a new combitaion for Triathera juncea
based on the illustration from Beauvois (1812). However, Griffiths (1912) erroneously referred as Triaena juncea
to specimens collected in Mexico. Those specimens and the illustration provided by Griffiths (1912) correspond to
Bouteloua triaena, as described by Scribner (1891), and not to Triathera juncea. In the list of synonyms, Griffiths
(1912) erroneously included Bouteloua triaena, Triaena racemosa, Triathera gracilis. A year later, Hitchcock, based
on the work of Griffiths (1912), proposed Bouteloua juncea as a new combination to Triathera juncea, and erroneously
referred with this name to specimens collected in Mexico and listed as synonyms Bouteloua triaena and Triaena
racemosa.

Subsequently, Hitchcock and Chase (1917) reviewed material from the West Indies, which does not match the
description provided by Griffiths (1912). They also mentioned that before the material collected in Hispaniola (Buch
1910 [not seen] and Britton 4918 MO-690997 [image!]) and consulted by them, the Mexican Bouteloua triaena (cited
by them as B. triana) was apparently the only species to which the illustration from Beauvois (1812) could apply. This
was probably the reason why Bentham and Griffiths considered the species from the Hispaniola and the species from
Mexico as the same one. This time, in the list of synonyms for B. juncea, Hitchcock and Chase (1917) did not include
Bouteloua triaena and Triaena racemosa.

Although morphologically similar, B. friaena and B. juncea can be easily distinguished from each other (Table

1.
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TABLE 1. Differences between Bouteloua triaena and B. juncea.

Bouteloua triaena Bouteloua juncea
Distribution Mexico and Guatemala Cuba, Dominican Republic, Puerto Rico
and Virgin Islands
Stems length 20-100 cm 10-20 cm
Synflorescence length 8-15 cm 1-2(3) cm
Lema apex Smooth 3-aristate

Discussion

In some recent catalogues of the Poaceae family in Mexico (Villasefior, 2016; Sanchez-Ken, 2019) the presence of B.
Jjuncea in the country is mentioned. This is because B. juncea and B. triaena have been considered synonyms by several
authors (e.g., Bentham, 1882; Griffiths, 1912; Hitchcock, 1913) since both taxa are morphologically very similar.
It is currently known that Bouteloua triaena is part of the B. curtipendula (Michaux 1803: 59) Torrey (in Marcy &
McClellan 1853: 300) complex (Gould & Kapadia 1964), the same one in which B. vaneedenii Pilger (in Urban 1909:
2), the other member of Bouteloua endemic to the Antilles, is included (Siqueiros-Delgado et al., 2013).

Due to the morphological resemblance between B. juncea and B. triaena, Gould (1979) considered the two taxa to
be closely related. Peterson et al. (2015) included B. juncea in the B. curtipendula complex. However, studies of leaf
micromorphology and anatomy (Columbus 1996, Siqueiros-Delgado 2007), as well as molecular studies (Columbus
2000, Siqueiros-Delgado ef al. 2013), suggest that B. juncea is not part of this complex.

Topologies resulting from molecular analyzes (Columbus et al. 1998; Peterson et al. 2015) based on the ITS
fragment have suggested the closeness of B. juncea to Bouteloua section Buchloé (Engelmann 1859: 432) Peterson et
al. (2015: 13) and section Triplathera (Endlicher 1836: 94) Peterson et al. (2015: 13), but with support below 50%.
Therefore, additional molecular, anatomical and micromorphological studies are necessary to reveal the phylogenetic
position of this taxon within the genus Bouteloua.

Regarding distribution, during the consultation of herbarium material, a specimen of Bouteloua juncea, collected
on Salt Island, south of Tortola in the British Virgin Islands and deposited at UPRRP (Byer 68-1729 UPRRP5587!),
was found. This specimen indicates that B. juncea is not only distributed in Cuba, Haiti, the Dominican Republic, and
Puerto Rico, as previously reported (Gould, 1979; Herrera-Arrieta et al., 2004; Catasus-Guerra, 2015), and that its
distribution extends to the Lesser Antilles. However, B. juncea is more common in Haiti and the Dominican Republic
(Hispaniola Island) , while in the rest of the islands its distribution is restricted. In Cuba it is considered an almost
threatened species (Gonzalez-Torres et al. 2016).

The confusion between Bouteloua triaena and Bouteloua juncea started when Benthamn (1882) and Griffiths
(1912) erroneously considered Triaena racemosa and Triathera juncea as synonyms, which caused Bouteloua juncea
to be reported in Mexico for more than a century. Even today, in some herbaria from Mexico and the United States of
America, there are specimens of B. triaena identified as B. juncea.

However, Bouteloua juncea is not distributed in Mexico and is an endemic species to the Antilles, with a confirmed
presence in Cuba, La Espafiola, Puerto Rico, and British Virgin Islands, and it could be present in other Caribbean
islands, like Jamaica.
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