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Abstract

Echinoagave nievesiorum (Agavaceae, Asparagales), a new species endemic to the Sierra Wixárika (Huichola), part of the 
Sierra Madre Occidental, Jalisco, Mexico, is described. This species shares morphological characteristics with Echinoagave 
rzedowskiana but it differs from the latter by having narrower and striate leaves; leaf sheaths shorter, triangular and wider at 
the base; narrower ovary width; shorter tube length; tepal lobes at anthesis converging and tightening the filaments; larger 
filament length to flower length ratio; fruiting spikes thicker and denser with the peduncle covered by the capsules and the 
bracts usually deciduous; capsules broadly ellipsoid with dorsally blackish valves. A distribution map with biogeographic 
provinces is provided to place the species in an ecological and evolutionary context.

Key words: Allopatric speciation, endemic species, Group Striatae, subgen. Littaea

Resumen

Se describe Echinoagave nievesiorum (Agavaceae, Asparagales), una especie nueva endémica de la Sierra Wixárika 
(Huichola), Jalisco, México. Esta especie comparte características morfológicas con Echinoagave rzedowskiana pero se 
diferencia de esta última en tener hojas evidentemente estriadas, más estrechas en la parte más ancha y en la mitad de las 
hojas; vainas de las hojas más cortas, triangulares y más anchas en la base; ancho de ovario más estrecho; longitud del tubo 
más corta; lóbulos del tépalo en la antesis convergiendo y apretando los filamentos; mayor relación entre la longitud del 
filamento y la longitud de la flor; espigas en fructificación más gruesas y densas con el pedúnculo cubierto por las cápsulas 
y las brácteas generalmente caducas; cápsulas ampliamente elipsoides con las valvas dorsalmente negruzcas. Se proporciona 
un mapa de distribución con provincias biogeográficas para ubicar la especie en un contexto ecológico y evolutivo.

Palabras-clave: Endémica, especiación alopátrica, Grupo Striatae, Sierra Huichola, subgen. Littaea
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Introduction

The circumscription of the family Agavaceae Dumortier (1829: 57) and that of the genus Agave Linnaeus (1753: 323), 
have changed historically with the emergence of new lines of evidence (Bentham & Hooker 1883, Engler & Prantl 
1888, McKelvey & Sax 1933, Hutchinson 1934, Takhtajan 1980, Cronquist 1981, Dahlgren & Clifford 1982, Dahlgren 
et al. 1985, Chase et al. 1993, Duval et al. 1993, Eguiarte et al. 2000, APG II 2003, APG III 2009, APG IV 2016). 
However, recent treatments on the classification of Angiosperms adopt the concept of Agavaceae as an independent 
family (Judd et al. 2016, Thiede & Eggli 2020, Thiede 2020) since a broad sense of Asparagaceae is not useful for 
gaining a better understanding of relationships between different clades due to its low support (Kim et al. 2010, Givnish 
et al. 2018). Likewise, Agave sensu lato being polyphyletic (Jiménez-Barrón et al. 2020) prompted Thiede et al. (2019) 
to merge Manfreda Salisbury (1866: 78), Polianthes Linnaeus (1753: 316) and Prochnyanthes Watson (1887: 457) 
into the same Agave concept, maintaining monophyly. However, instead of having a huge genus Agave an alternative 
is to recognize new genera, for highly supported lineages with substantial evolutionary and/or morphological change 
(Thiede & Eggli 2020). following this alternative three new genera of Agavaceae (Asparagales) were recently erected 
based on genetics, morphology, and estimated divergence times: Echinoagave A.Vázquez, Rosales & García-Mor. in 
Vázquez-García et al. (2024: 4), Paleoagave A.Vázquez, Rosales & García-Mor. in Vázquez-García et al. (2024: 5) 
and Paraagave A.Vázquez, Rosales & García-Mor. in Vázquez-García et al. (2024: 5).
 Echinoagave, formerly known as Agave Linnaeus (1753: 323), subgenus Littaea (Tagliabue 1816: 106) Baker 
(1888: 164), sect. Juncineae Salm-Dyck (1861: 182), or Group Striatae Baker (1877: 171), includes species such as 
E. dasylirioides (Jacobi & C.D. Bouché in Jacobi 1865: 344) A.Vázquez, Rosales & García-Mor. in Vázquez-García 
et al. (2024: 6), putatively considered to hold a basal position in the genus, by bearing “primitive” (plesiomorphic) 
morphology (leaves serrulate and scarcely succulent, inflorescences relatively simple, ovary incompletely inferior, 
tepals all equal, lobes nearly of equal length) (Gentry 1982). Molecular data support Gentry’s hypothesis since 
Echinoagave is a sister group to the great majority of species of Agave s.l. (Bogler & Simpson 1996, Bogler et al. 2006, 
Gil-Vega et al. 2007, Hernández-Vera 2007, Hernández-Vera et al. 2007, Archibald et al. 2015 and Jiménez-Barrón et 
al. 2020).
 In Mexico, there are twelve species of Echinoagave: E. albopilosa (I.Cabral, Villarreal & A.E.Estrada in Cabral-
Cordero et al. 2007: 52) A.Vázquez, Rosales & García-Mor. in Vázquez-García et al. (2024: 6), from Nuevo León; 
E. cryptica (G.D.Starr & T.J.Davis in Starr et al. 2021: 275) A.Vázquez, Rosales & García-Mor. in Vázquez-García 
et al. (2024: 6), from NE Mexico; E. cremnophila (G.D.Starr, Etter & Kristen in Starr et al. 2018: 40) A.Vázquez, 
Rosales & García-Mor. in Vázquez-García et al. (2024: 6), from Oaxaca; E. dasylirioides, from the states of Mexico 
and Morelos; E. gracielae (Galván & Zamudio 2013: 2) A.Vázquez, Rosales & García-Mor. in Vázquez-García et 
al. (2024: 6), from Queretaro and San Luis Potosí; E. kavandivi (García-Mendoza & Chávez-Rendón 2013: 1071) 
A.Vázquez, Rosales & García-Mor. in Vázquez-García et al. (2024: 6), from Oaxaca; E. lexii (García-Mor., García-
Jim. & Iamonico in García-Morales et al. 2019: 1) A.Vázquez, Rosales & García-Mor. in Vázquez-García et al. (2024: 
7), from Tamaulipas; E. petrophila (García-Mendoza & Martínez 1998: 627) A.Vázquez, Rosales & García-Mor. 
in Vázquez-García et al. (2024: 7), from Guerrero and Oaxaca; E. rzedowskiana (P.Carrillo, Vega & R.Delgad. in 
Carrillo-Reyes et al. 2003: 240) A.Vázquez, Rosales & García-Mor. in Vázquez-García et al. (2024: 7), from Central 
Jalisco; E. striata (Zuccarini 1833: 678) A.Vázquez, Rosales & García-Mor. in Vázquez-García et al. (2024: 7), from 
Central-Northeast Mexico; E. stricta (Salm-Dyck 1859: 94) A.Vázquez, Rosales & García-Mor. in Vázquez-García 
et al. (2024: 7), from Puebla; and E. tenuifolia (Zamudio & Sánchez 1995: 48) A.Vázquez, Rosales & García-Mor. in 
Vázquez-García et al. (2024: 7), from Querétaro (Gentry 1982, Vázquez-García et al. 2007a, 2007b, Thiede 2020).
 In Jalisco, the first record of an Echinoagave species was made in 1990, from La Toma [=Los Alisos], Bolaños, 
southern end of the Sierra Madre Occidental, by Agustín flores-Macías, however, this species was initially confused 
with E. dasylirioides (Vigueras 1993), subsequently, with E. striata subsp. falcata (Engelmann 1875: 304) Gentry 
(1982: 245) (Cházaro-Basáñez et al. 2004a, 2004b, 2004c), and later with E. rzedowskiana (Carrillo et al. 2003, 
Cházaro-Basáñez et al. 2004a, Vázquez-García et al. 2004a, 2004b, 2007a, 2007b, Hernández-Vera 2007, Thiede 
2020). 
 Here we propose that the populations from the Sierra Wixarika, in Bolaños, formerly treated under Echinoagave 
rzedowskiana are significantly distinct from the latter and deserve to be described as a new species named Echinoagave 
nievesiorum.



VÁZQUEZ-GARCÍA ET AL. 146   •   Phytotaxa 647 (2) © 2024 Magnolia Press

Methods

Recently, during the spring of 2021, a living specimen of this species, previously collected in 2013, bloomed on the 
rooftop of the home of one of the authors, Ana Nuño, at Huentitán El Alto, Guadalajara, Jalisco, and it was possible to 
understand in detail its flower morphology and phenology. One of the authors, García-Morales, looked closely at the 
specimens of several populations of the E. rzedowskiana complex and found differences among them in the leaves, 
spine, and serrulate margins. In the autumn of 2022, a couple of visits to Sierra de Bolaños, allowed us to obtain 
fruiting material from the vertical cliffs. Voucher specimens collected from these field surveys were made following 
Bridson & forman (1989) and were deposited at IBUG herbarium. 
 A literature review was carried out. We reviewed and determined the specimens of Agave and Echinoagave 
deposited in the herbaria IBUG [herbarium acronym following Thiers (2023)]. Additionally, we revised the types and 
digitalized images from the corresponding herbaria and the iNaturalist website (https://www.inaturalist.org/). A map 
of the geographic distribution was made with the ArcMap software, v. 10.3 (ESRI 2016). To estimate the IUCN Red 
List category of Echinoagave nievesiorum we followed the guidelines and criteria B1 of the International Union for 
Conservation of Nature (IUCN 2022), and the Geospatial Conservation Assessment Tool (GeoCAT) from the Royal 
Botanic Gardens, Kew (Bachman et al. 2011) to calculate the Extent of Occurrence (EOO) and the Area of Occupancy 
(AOO), with the standard 2 × 2 km grid area.

Description of the new species

Echinoagave nievesiorum A. Vázquez, A.T. Nuño, Cházaro, Padilla-Lepe & García-Mor. sp. nov. (figs. 1–4).

Type:—MExICO. Jalisco: Municipio de Bolaños, Cercanías de Las Azucenas, Sierra Huichola, Cerro La Gallina, 21°52’18.20”N, 
103°50’23.93”W, elev. 2286 m, con Brahea sarukhanii y Dasylirion acrotrichum (floreció en cultivo en Huentitán El Alto, 
Guadalajara, 8 años después de haber sido recolectado), April 2021 (fl., bd.), J. Antonio Vázquez-García 10286 w/Ana Teresa Nuño-
Rubio & Jesús Padilla-Lepe (holotype: IBUG!).

Diagnosis:—Echinoagave nievesiorum shares with E. rzedowskiana a similar rosette size and cespitose habit, rigid leaves, length of 
flowers, ovaries, tepal lobes, and size of capsules; however, it differs from the latter by having mature leaves bluish-white to whitish 
(vs. pale-green to green), narrower at the widest part (12.0–12.5 mm vs. 13.0–14.0 mm), and narrower at the middle of the leaves 
(6.0–6.5 mm vs. 7.0–10.0 mm); leaf sheaths shorter (9.0–11.0 mm vs. 28.0–34.0 mm), triangular and wider at the base (vs. rectangular 
and wider above the base); inflorescences usually straight and erect, sometimes vertically-curved or geniculate, rarely dropping (vs. 
usually horizontally-curved, often dropping and sinuous) narrower ovary width (4.5–5.1 mm vs. 5.7–7.5 mm); shorter tube length 
(5.5–6.4 mm vs. 7.0–10.0 mm); tepal lobes at anthesis converging and tightening the filaments (vs. diverging and not tightening the 
filaments); larger filament length to flower length ratio (2.0–2.3 vs. 1.8–1.9); fruiting spike narrowly pyramydal thicker (3.5–4.5 
cm vs. 2.4–2.5 cm) and denser with the peduncle covered by the capsules and the bracts usually deciduous (vs. cylindroid, slim and 
lax, with the peduncle conspicuous and the bracts usually persistent); mature capsules broadly ellipsoid with dorsally blackish and 
opaque valves (vs. broadly ovoid, slightly depressed, with dorsally light brown and shiny valves) (Table 1).

Description:—Perennial, caespitose rosette 35.0–55.0 cm in diameter, 20.0–40.0 cm tall, hemispherical, compact, 
bluish-white to whitish. Leaves 29.5–32.0 × 1.2–1.25 × 0.2–0.4 cm, sheath length 9.0–11.0 mm, linear-triangular, 
straight or falcate, rigid, acuminate at the apex, grooved on both surfaces, bluish-white to whitish when mature, green 
when young; margin non-hyaline, crenate-dentate, 19 teeth per cm; spines 2.5–2.8 × 1.6–2.2 mm; terminal spine 
blackish at apex, base brown. Inflorescence 130.0–155.0 × 4.3–4.7 cm, usually straight and erect, sometimes curved 
or geniculate, rarely sinuous or dropping; fertile portion 17.5–38.0 cm, spike narrowly pyramidal dense, oblongoid 
to obtrullate, truncate at the base and acute at the apex; peduncle bracts 6.5–9.0 × 0.4–0.5 cm, linear, broadest at the 
sheath base, narrowing towards the apex, needle-like, greyish-white, brown base; flower bracts 2.0–2.3 × 1.0–1.5 cm, 
longer than flowers, triangular, caudate at apex, greyish-white. flowers 65–70 pairs per spike, 21.7–23.5 × 14.0–16.0 
mm, funnel-shaped, red to pink; pedicels 2 mm long on fruit. Ovary 7.0–7.8 × 4.5–5.1 mm, cylindrical to fusiform, 
glabrous. Corolla tube 5.5–6.4 × 10.0–12.0 mm; tepals 4.5–5.5 mm long, adaxially concave, the outer ones wider than 
the inner ones. filaments 4.3–4.6 cm long, brown at anthesis then turning purple. Anthers 9.0–12.0 mm long, centric, 
arched, oblong, and rounded at both ends, brownish to yellow or pinkish-purple. Style 4.5–6.0 cm long, filiform, 
sinuate to straight. fruiting spike 18–21 × 3.5–4.5 cm, narrowly pyramidal, covering ¼ of the length of the peduncle, 
capsules densely appressed hiding the peduncle, bracts usually deciduous. Capsules 0.8–1.1 × 0.8–1.0 cm, broadly 
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ellipsoid, apically dehiscent, valves dorsally blackish and opaque; perianth deciduous. Seeds 3.24–3.53 × 1.68–2.15 
mm, laminate, lunate (“D” shape), one of the angles right, the other a cleft, the cleft 0.10–0.25 mm deep, black (fig. 
7).

FIGURE 1. Echinoagave nievesiorum. A. fruiting rosette on top of Sierra Wixárika, Cerro El Gallo, Bolaños, Jalisco. B. Stages of 
flower and inflorescence development, from a specimen cultivated at Huentitán El Alto, Jalisco, México. C. Miguel Cházaro on Cerro 
El Gallo, Bolaños, Sierra Wixárika. D. At moist vertical cliffs with Dasylirion acrotrichum and Brahea sarukhanii at El Nalgazo, 
Bolaños, Photographs: A by M. Chazaro, B by A.T. Nuño-R. (April 2021); C & D by J.A. Vázquez-García (April 2004 and October 2022, 
respectively). 
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FIGURE 2. Differences in leaves, spines, margins (upper row), flowers (mid row), and fruits (bottom row) among Echinoagave sp. from 
Concordia, Sinaloa (A); E. rzedowskiana from San Cristóbal de La Barranca, Jalisco (B); and E. nievesiorum from Bolaños, Jalisco (C). 
Photographs: Leaves, spines, margins, flowers (A), and fruits (A–B) by L.J. García-Morales; flowers (B) by S. Rosales; flowers (C) by 
A.T. Nuño-R.; and fruits (C) by J.A. Vázquez-G.



A NEW SPECIES Of ECHINoAGAVE fROM MExICO Phytotaxa 647 (2) © 2024 Magnolia Press   •   149

FIGURE 3. Infructescences of three species of Echinoagave: A. E. sp. from Concordia, Sinaloa, Vega-Aviña & Gutiérrez-García 1000 
(MExU). B. E. rzedowskiana from San Cristóbal de la Barranca, Jalisco. C. E. nievesiorum from La Toma, Bolaños, Jalisco, Flores-M. 
& Flores-M. 2734 (WIS), D. E. nievesiorum from E of Astillero, Bolaños, Calonico-Soto & Flores-Franco 3199 (MExU). Photographs: 
A, C & D from the MExU and WIS herbaria virtual collections; and B by J. G. Morales-Padilla (left), by S. Rosales-M. (central top and 
right) and by M. Cházaro (central bottom).
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FIGURE 4. Map of Echinoagave nievesiorum and morphologically similar species. Different colors represent the biogeographic provinces 
sensu Morrone et al. (2017).
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 Distribution, habitat and phenology:—Echinoagave nievesiorum is endemic to Sierra Huichola (Sierra 
Wixarika), in the Bolaños municipality, Jalisco, Mexico (fig. 8). It inhabits rocky outcrops on top of the mountains 
or vertical cliffs, usually found between 2000–2600 m in elevation, on pine-oak forests with some woody species 
such as Alnus jorullensis Kunth (1817: 20), Arbutus glandulosa Martens & Galeotti (1842: 533) , Arctostaphylos 
pungens Kunth (1818: 278), Brahea sarukhanii Quero Rico (2000: 110), Comarostaphylis glaucescens (Kunth 
1818: 278) Zucc. ex Klotzsch (1851: 76), Pinus lumholtzii Robinson & fernald (1895: 122), and Quercus gentry 
Muler (1942: 474), it may also coexist with a great diversity of herbaceous or shrubby species including Dasylirion 
acrotrichum Zuccarini (1843: 228), Agalinis peduncularis (Bentham 1835: 209) Pennell (1918: 135), Ageratina sp., 
Bletia roezlii Reichenbach f. (1877: 7), Castilleja sp., Cuphea sp., Dalea sp., Echeveria dactylifera Walther (1972: 
179), Echinocactus sp., Epidendrum sp., Eucnide sp., Gaultheria sp., Gaura sp., Graptopetalum amethystinum (Rose 
1905: 11) Walther (1931: 12), Lamourouxia viscosa Kunth (1817: 338), Lobelia laxiflora Kunth (1818: 311), Lupinus 
madrensis Seemann (1856: 278), Milla biflora Cavanilles (1793: 76), oncidium graminifolium (Lindley 1840: 384) 
Lindley (1841: sub t. 48), Pellaea ternifolia (Cavanilles 1802: 266) Link (1841: 59), Penstemon sp., Phaseolus sp., 
Pinaropappus diguetii McVaugh (1972: 373), Pippenalia delphiniifolia (Rydberg 1924: 419) McVaugh (1972: 470), 
Plantago sp., Salvia sp., Sedum jaliscanum Watson (1890: 148), Seymeria sp., and Tillandsia sp. flowering from 
March to April and fruiting from September to October.
 Etymology:—The specific epithet honors the family members of Prof. Gregorio Nieves Hernández, who have 
contributed notably for over a decade to the knowledge of vascular flora and ethnobotany of the Sierra Wixarika.
 Conservation status:—The known geographic distribution of Echinoagave nievesiorum covers an extent of 
occurrence (EOO) of 54.96 km2. According to the IUCN Red List Criteria (IUCN 2022), E. nievesiorum could be 
categorized as Critically Endangered CR B1+B2ab(ii,iii) due to its EOO <100 km2 (B1 criterion), and an area of 
occupancy (AOO) of 16 km2 (B2) with severely fragmented locations [condition (a)] and an estimated continuing 
decline of its area of occupancy [condition (b)(ii)], and quality of habitat (b)(iii). further exploration is required in 
neighboring municipalities and states to determine if this species may have a wider distribution.
 Additional specimens examined:—MExICO. Jalisco: Municipio de Bolaños, La Toma, Cerro La Gallina, km 
20[22] hacia Puente de Camotlán, 16 June 1990 (young fr.), A. Flores M., G. Martínez P. & N.P. Ramos G. 1890 
(IBUG, IEB, MExU); La Toma, 30[22] km NW of Bolaños, 1 July 1991 (young fr.), A. Flores M. & J.M. Flores M. 
2734 (IEB, MExU, WIS). Cerros cercanos a La Toma, km 17 del camino a Tuxpan de Bolaños, 21°53’N, 103°50’W, 
elev. 2100–2170 m, 12 March 2001 (fr.), P. Carrillo-Reyes & M. Barba 1515 (IBUG, IEB); Los Alisos (arriba de 
depósito de agua, “La Toma”), Cerro La Gallina, km 22 al NW de Bolaños, rumbo a Crucero Banderitas (Tuxpan de 
Bolaños-Bajío del Tule), 15 November 2003 (sterile), J. A. Vázquez-García, 7614 w/G. López D. & M. Mantilla B. 
(IBUG), same locality, elev. 2100 m, 8 April 2004 (sterile), J. A. Vázquez-García 7790 w/M. Cházaro & R. Perez M. ( 
IBUG); Cerro El Gallo, km 29 al NW de Bolaños, elev. 2600 m, rumbo a crucero banderitas, 9 April 2004 (fl. buds and 
old infructescence); J.A. Vázquez-García, M. Cházaro & R. Perez M. 7813 (IBUG); frente a El Nalgazo, 23 km al NW 
de Bolaños, rumbo a Crucero Banderitas, elev. 2180 m, 21 October 2022 (sterile), Vázquez-García, González-Villegas 
& Romero González 10205 (IBUG); Same locality, 29 Octubre 2022 (fr.), J.A. Vázquez-García, J. Padilla-Lepe, A. 
Prinz, J.L. Lomelí-Hernández, A. Chavarín & S. Cristóbal-Gabriel 10216a (IBUG); El Nalgazo, elev. 2200 m, 29 
October 2022 (fr.), S. Cristóbal-Gabriel, A. Prinz & J.L. Lomelí-Hernández 10216b (IBUG).

Discussion

Echinoagave nievesiorum is sufficiently morphologically distinct from E. rzedowskiana to warrant its recognition as 
a distinct species. Additionally, they inhabit different biogeographic provinces and are ecologically disjunct along the 
elevational gradient (Table 2). Populations from Durango may correspond to E. nievesiorum, but further morphological 
study of populations from Durango is needed. Echinoagave nievesiorum differs from E. petrophila in having shorter 
leaves 29.5–32.0 vs. 40.0–70.0 cm, leaf margins sparsely serrulate vs. denticulate margins; longer tube length (5.5–6.4 
vs. 3.0–4.0 mm); shorter tepal lobes (4.5–5.5 vs. 9.0–11.0 mm) and these converging and tightening the filaments vs. 
diverging and not tightening the filaments, filament insertion at the middle of the tube vs. at the apex; inflorescence 
dense and covering the peduncle vs. lax with the peduncle visible; bracts usually deciduous vs. persistent; and capsules 
broadly ellipsoid vs. globose. Echinoagave nievesiorum differs from E. dasylyrioides in having shorter rosettes (35.0–
55.0 vs. 60.0–200.0 cm), caespitose vs. solitary; shorter leaves 29.5–32.0 vs. 40.0–100.0 cm); leaves narrower at the 
middle (6.0–6.5 vs. 20.0–38.0 mm); leaf sheath shorter (9.0–11.0 vs. 26.8–30.0 mm) and triangular vs. trapezoid; 
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flowers shorter (21.7–23.5 vs. 25.0–39.0 mm); ovary shorter (7.0–7.8 vs. 9.0–13.0 mm), tubes shorter (5.5–6.4 vs. 8.0–
15.0 mm); tepal lobes shorter (4.5–5.5 vs. 9.0–13.0 mm), these converging and tightening the filaments vs. diverging 
and not tightening the filaments; and bracts usually deciduous vs. persistent.
 Echinoagave nievesiorum adds up to a total of 13 species in genus Echinoagave, and together with E. rzedowskiana, 
are the only two species of the genus for Jalisco, the two endemic to the state.
 The relatively close morphological and geographical proximity between E. rzedowskiana and E. nievesiorum 
suggest that the two belong to the basal and monophyletic Striatae clade (Hernández-Vera 2007, Hernández-Vera et al. 
2007, Gil-Vega et al. 2007), recently erected as Echinoagave (Vázquez-García et al. 2024). Echinoagave rzedowskiana, 
is an endemic to the Trans-Mexican Volcanic Belt province in Jalisco, meanwhile E. nievesiorum is endemic to the 
Sierra Madre Occidental province; both species may have derived from a common ancestor distributed along the Sierra 
Madre Occidental from which migration into the relatively recent Trans-Mexican Volcanic Belt led to exposure to new 
environmental selective pressures allowing speciation.
 It should be noted that floristically these two Echinoagave species hardly share cohabiting species in common, 
among the 37 species listed in the habitat of E. nievesiorum only one species, Comarostaphylis glaucescens (Carrillo-
Reyes et al. 2003), occurred in the habitat of both species, representing 2.7% similarity among these distant plant 
communities. This is partly due to the geographical distance, ecological differences, and the different biogeographic 
provinces where they inhabit (Morrone et al. 2017). Particularly, E. nievesiorum is found in a colder climate on cliffs 
and on top of high mountains in the southern Sierra Madre Occidental biogeographic province, while E. rzedowskiana 
is in a subtropical warmer climate, on cliffs of highly eroded mid-elevation plateaus, within the Trans-Mexican Volcanic 
Belt province in Jalisco.

Acknowledgments

To the University of Guadalajara-CUCBA, CONAHCyT-SNII, and PRODEP-SEP of Mexico for the financial support 
and facilities for research. To the anonymous reviewers of Phytotaxa. And to students of the Agavaceae lecture who 
served as field assistants.

References 

APG [Angiosperm Phylogeny Group] II (2003) An update of the Angiosperm Phylogeny Group classification for the orders and families 
of flowering plants: APG II. Botanical Journal of the Linnean Society 141: 399–436.

 https://doi.org/10.1046/j.1095-8339.2003.t01-1-00158.x
APG [Angiosperm Phylogeny Group] III (2009) An update of the Angiosperm Phylogeny Group classification for the orders and families 

of flowering plants: APG III. Botanical Journal of the Linnean Society 161: 105–121.
 https://doi.org/10.1111/j.1095-8339.2009.00996.x
APG [Angiosperm Phylogeny Group] IV (2016) An update of the Angiosperm Phylogeny Group classification for the orders and families 

of flowering plants: APG IV. Botanical Journal of the Linnean Society. 181: 1–20.
 https://doi.org/10.1111/boj.12385
Archibald, J.K., Kephart, S.R., Theiss, K.E., Petrosky, A.L. & Culley, T.M. (2015) Multilocus phylogenetic inference in subfamily 

Chlorogaloideae and related genera of Agavaceae –Informing questions in taxonomy at multiple ranks. Molecular Phylogenetics & 
Evolution 84: 266–283.

 https://doi.org/10.1016/j.ympev.2014.12.014
Bachman, S., Moat, J., Hill, A.W., De La Torre, J. & Scott, B. (2011) Supporting Red List threat assessments with GeoCAT: geospatial 

conservation assessment tool. ZooKeys 150: 117–126.
 https://doi.org/10.3897/zookeys.150.2109
Baker, J.G. (1877) The genus Agave. The Gardeners’ chronicle: a weekly illustrated journal of horticulture and allied subjects, ser. nov. 

7: 171. [http://www.biodiversitylibrary.org/item/84215#page/185/]
Baker, J.G. (1888) Handbook of Amaryllideae including the Alstroemiaceae and Agaveae. G. Bell, London, pp. 163‒197.
 https://doi.org/10.5962/bhl.title.15516
Bentham, G. (1835) Synopsis of Gerardieae, a tribe of Schrophulariaceae. Companion to the Botanical Magazine 1: 198–212.
Bentham, J. & Hooker, J.D. (1883) Genera Plantarum. Vol. 3, part 2. Lovell Reeve & Co -Williams & Norgate, London.



A NEW SPECIES Of ECHINoAGAVE fROM MExICO Phytotaxa 647 (2) © 2024 Magnolia Press   •   155

Bogler, D.J. & Simpson, B.B. (1996) Phylogeny of Agavaceae based on ITS rDNA sequence variation. American Journal of Botany 83: 
1225–1235.

 https://doi.org/10.1002/j.1537-2197.1996.tb13903.x
Bogler, D.J., Pires, C. & francisco-Ortega, J. (2006) Phylogeny of Agavaceae based on ndhf, rbcL, and ITS sequences: Implications of 

molecular data for classification. Aliso: A Journal of Systematic and Floristic Botany 22: 313–328. 
 https://doi.org/10.5642/aliso.20062201.26.
Bridson, D. & forman, L. (1989) The Herbarium Handbook. Royal Botanic Gardens, Kew, London, 303 pp.
Cabral-Cordero, I., Villarreal-Quintanilla, J.Á. & Estrada Castillón, E.A. (2007) Agave albopilosa (Agavaceae, subgenus Littaea, group 

Striatae), a new species from the Sierra Madre Oriental in northeastern Mexico. Acta Botánica Mexicana 80: 51–5.
 https://doi.org/10.21829/abm80.2007.1046
Carrillo-Reyes, P., Aviña, R.V. & Ramírez-Delgadillo, R. (2003) Agave rzedowskiana, a new species in subgenus Littaea (Agavaceae) 

from western Mexico. Brittonia 55: 240–244. 
 https://doi.org/10.1663/0007-196x(2003)055[0240:ARANSI]2.0.CO;2
Cavanilles, A.J. (1793) Icones et descriptiones plantarum, quae aut sponte in Hispania crescunt, aut in hortis hospitantur. Volumen II. Ex 

Regia Typographia, Madrid, 187 pp.
Cavanilles, A.J. (1802) Descripcion de las plantas que D. Antonio Josef Cavanilles demostró en las lecciones públicas del año 1801, 

precedida de los principios elementales de la Botánica. Imprenta Real, Madrid, 421 pp.
 https://doi.org/10.5962/bhl.title.32333
Chase, M.W., Soltis, D.E., Olmstead, R.G., Morgan, D., Les, D.H., Mishler, B.D., Duvall, M.R., Price, R., Hills, H.G., Qui, Y., Akron, K., 

Rettig, J.H., Conti, E., Palmer, J.D., Manhart, J.R., Sytsma, K.J., Michaels, H.J., Kress, W.J., Karol, K.G., Clark, W.D., Hedren, M., 
Gaut, B.S., Jansen, R.K., Kim, K., Wimpee,, C.f., Smith, J.f., furnier, G.R., Strauss, S.H., xiang, Q., Plunkett, G.M., Soltis, P.S., 
Swernsen, S.M., Williams, S.E., Gadek, P.A., Quinn, C.J., Eguiarte, L.E., Golenberg, E., Learn Jr., G.H., Graham, S., Barrett, S.C.H., 
Dayanandan, S. & Albert, V.A. (1993) Phylogenetics of seed plants: An analysis of nucleotide sequences from the plastid gene rbcL. 
Annals of the Missouri Botanical Garden 80: 528–580.

 https://doi.org/10.2307/2399846
Cházaro-Basáñez, M., Valencia-Pelayo, O. & Vázquez-García., J.A. (2004a) Introducing the succulent flora of Mexico: Agave rzedowskiana, 

a brand new species. International Cactus Adventures 62: 27–31.
Cházaro-Basáñez, M., Valencia-Pelayo, O. & Vázquez-García., J.A. (2004b) Presentando la flora suculenta de México: Agave rzedowskiana. 

In: Acevedo R., R., Cházaro-Basáñez, M. de J., Vázquez-García., J.A., Álvarez-S., J.L. & Cházaro-Hernández, R.M. (Eds.) Guía de 
Excursiones Cactológicas en Jalisco, México. IV Congreso Mexicano y III Latinoamericano y del Caribe de Cactáceas. Guadalajara, 
Jalisco, pp. 35–38.

Cházaro-Basáñez, M.J., Valencia-Pelayo, O. & Vázquez-García, J.A. (2004c) Datos adicionales sobre Agave rzedowskiana (Agavaceae), 
Boletín Nakari 15: 1–3.

Cronquist, A. (1981) An Integrated System of Classification of Flowering Plants. Columbia Univ. Press, New York, 1262 pp.
Dahlgren, R.M. &. Clifford, H.T. (1982) The Monocotyledons: A Comparative Study. Academic Press. London, 378 pp.
Dahlgren, R.M.T., Clifford, H.T. & Yeo, P.f. (1985) The Families of the Monocotyledons: Structure, Evolution, and Taxonomy. Springer 

Verlag, Berlin/Heidelberg, 520 pp.
 https://doi.org/10.1007/978-3-642-61663-1
Dumortier, B.Ch.J. (1829) Analyse des Familles des Plantes. Imprimerie de J. Casterman, Aine, Tournay, 104 pp.
Duvall, M.R., Clegg, M.T., Chase, M.W., Clark, W.D., Kress, W.J., Hills, H.G., Eguiarte, L.E., Smith, J.f., Gaut, B.S., Zimmer, E.A. 

& Learn, Jr., G.H. (1993) Phylogenetic hypotheses for the monocotyledons constructed from rbcL sequence data. Annals of the 
Missouri Botanical Garden 80: 607–619.

 https://doi.org/10.2307/2399849
Eguiarte, L.E., Souza, V. & Silva-Montellano, A. (2000) Evolución de la familia Agavaceae: filogenia, biología reproductiva y genética de 

poblaciones. Boletín de la Sociedad Botánica de México 66: 131–150.
 https://doi.org/10.17129/botsci.1618
Engelmann, G. (1875) Notes on Agave. Transactions of the Academy of Science of St. Louis 3: 304–305.
Engler, A. & Prantl, K. (1888) Die Natürlichen Pflanzenfamilien Teil 2, Abteil 5. Verlag von Wilhelm Engelmann, Leipzig, 130 pp.
ESRI (2016) ArcGIS for Desktop: Release 10.3. Redlands, CA: Environmental Systems Research Institute.
Galván, R. & Zamudio, S. (2013) Una nueva especie de Agave subgénero Littaea (Agavaceae) del estado de Querétaro, México. Acta 

Botanica Mexicana 105: 1–10.
 https://doi.org/10.21829/abm105.2013.228
García-Mendoza, A.J. & Chávez-Rendón, C. (2013) Agave kavandivi (Agavaceae: grupo Striatae), una especie nueva de Oaxaca, México. 

Revista Mexicana de Biodiversidad 84: 1070–1076.

https://doi.org/10.1663/0007-196X(2003)055[0240:ARANSI]2.0.CO;2


VÁZQUEZ-GARCÍA ET AL. 156   •   Phytotaxa 647 (2) © 2024 Magnolia Press

 https://doi.org/10.7550/rmb.35241
García-Mendoza, A.J. & Martínez, E. (1998) Una nueva especie de Agave, subgénero Littaea (Agavaceae) de Guerrero y Oaxaca, México. 

Sida 18: 227–230.
 http://www.jstor.org/stable/41967297
García-Morales, L.J., García-Jiménez, J. & Iamonico, D. (2019) Agave lexii (Asparagaceae: Agavoideae), a new species from México. 

Novon: A Journal for Botanical Nomenclature 27: 201–204.
 https://doi.org/10.3417/2019402
Gentry, H.S. (1982) Agaves of Continental North America. University of Arizona Press, Tucson, US, 670 pp.
 https://doi.org/10.2307/j.ctv1t4m2h4
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la clasificación taxonómica basada en caracteres morfológicos y otros métodos moleculares. In: Colunga-García M., P., Larqué 
Saavedra, A., Eguiarte, L.E. & Zizumbo-Villarreal, D. (Eds.) En lo ancestral hay futuro: Del tequila, los mezcales y otros Agaves. 
Centro de Investigación Científica de Yucatán A.C., Mérida, Mexico, pp. 23–39.

Givnish, T.J., Zuluaga, A., Spalink, D., Soto Gomez, M., Lam, V.K., Saarela, J.M. & Ané, C. (2018) Monocot plastid phylogenomics, 
timeline, net rates of species diversification, the power of multi‐gene analyses, and a functional model for the origin of monocots. 
American Journal of Bototany 105: 1–23.

 https://doi.org/10.1002/ajb2.1178
Hernandez-Vera, G. (2007) Inventarios de especies silvestres del género agave en el Estado de Jalisco y relaciones genéticas inferidas 

mediante marcadores AFLP. Tesis de Maestría. Universidad de Guadalajara, CUCEI. México.
Hernández-Vera, G., flores-Berrios, E.P. & Cházaro-Basáñez, M. (2007) Los Agaves de Jalisco, México: Análisis de relaciones 

genéticas mediante marcadores AFLP. In: Vázquez-García, J.A., Cházaro-Basáñez, M., Hernández-Vera, G., flores-Berrios, E. & 
Vargas-Rodríguez, Y.L. (Eds.) Agaves del occidente de México. Serie fronteras de Biodiversidad 3. Guadalajara: Universidad de 
Guadalajara-Consejo Regulador del Tequila A.C.-Centro de Investigación y Asistencia en Tecnología y Diseño del Estado de Jalisco 
A.C.-Comisión Nacional forestal, pp. 92–99. [ISBN: 978-970-27-1293-0]

Hutchinson, J. (1934) The Families of Flowering Plants. Vol. II. Monocotyledons. The Clarendon Press, Oxford, 243 pp.
IUCN (2022) Guidelines for Using the IUCN Red List Categories and Criteria. Version 15.1. Prepared by the Standards and Petitions 

Committee. Available from: https://www.iucnredlist.org/documents/RedListGuidelines.pdf. (accessed: 20 July 2022).
Jacobi, G.A. von (1865) Versuch zu einer systematischen Ordnung der Agaveen (fortsetzung). Hamburg. Gart.- & Blumenzeit 21: 344–

346. [http://biodiversitylibrary.org/page/48298319]
Jiménez-Barrón, O., García-Sandoval, R., Magallón, S., García-Mendoza, A., Nieto-Sotelo, J., Aguirre-Planter, E. & Eguiarte, L.E. (2020) 

Phylogeny, diversification rate, and divergence time of Agave sensu lato (Asparagaceae), a group of recent origin in the process of 
diversification. Frontiers in Plant Science 11: 536135.

 https://doi.org/10.3389/fpls.2020.536135
Judd, W.S., Campbell, C.S., Kellogg, E.A., Stevens, P.f. & Donoghue, M.J. (2016) Plant systematics: A phylogenetic approach. Ed. 4. 

Sinauer Associates, Sunderland (US), 677 pp.
 https://doi.org/10.1093/hesc/9781605353890.001.0001
Kim, J.H., Kim, D.K., forest, f., fay, M.f. & Chase, M.W. (2010) Molecular phylogenetics of Ruscaceae sensu lato and related families 

(Asparagales) based on plastid and nuclear DNA sequences. Annals of Botany 106: 775–790.
 https://doi.org/10.1093/aob/mcq167
Klotsch, von J.f. (1851) Studien über die natürliche Klasse Bicornes Linné. Linnaea 24: 1–88.
Kunth, K. (1817) Nova Genera et Species Plantarum 2: Sumtibus Librariae Graeco-Latino-Germanico, Paris, 405 pp.
Kunth, K. (1818) Nova Genera et Species Plantarum 3. Sumtibus Librariae Graeco-Latino-Germanico, Paris, 356 pp.
Lindley, J. (1840) New orchidaceae. Annals of Natural History 4: 384. 
 https://doi.org/10.1080/00222934009512509
Lindley, J. (1841) oncidium Swartz. Sertum orchidaceum (10): sub t. 48.
Link, J.H.f. (1841) Filicum Species in Horto Regio Botanico Berolinensi cultae. Veitii et Socii Sumptibus, Berlín, 179 pp. 
 https://doi.org/10.1515/9783112437384
Linnaeus, C. (1753) Species Plantarum 1. Imprensis Laurentii Salvii, Holmiae, 560 pp. 
 https://doi.org/10.5962/bhl.title.669
Martens, M. & Galeotti, H. (1842) Notice sur les plantes des familles des vacciniées et des ericacées recueillies au Mexique par M. Henri 

Galeotii et publiées par MM. Martens et H. Galeotii. Bulletin de l’Academie Royale des Sciences et Belles-lettres de Bruxelles 9: 
526–544.

McKelvey, S.D. & Sax, K. (1933) Taxonomic and cytological relationships of Yucca and Agave. Journal of the Arnold Arboretum 14: 
76–81.



A NEW SPECIES Of ECHINoAGAVE fROM MExICO Phytotaxa 647 (2) © 2024 Magnolia Press   •   157

McVaugh, R. (1972) Compositarum mexicanarum pugillus. Contributions from the University of Michigan Herbarium 9: 359–484.
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