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ABSTRACT. A new species of Agave L. (Asparagaceae:
Agavoideae), A. lexii Garcı́a-Morales, Garcı́a-Jiménez
& Iamonico, from Tamaulipas (northeastern Mexico)
is described and illustrated. The new species is
morphologically similar to A. tenuifolia Zamudio &
E. Sanchez and A. striata Zucc. Agave lexii differs
from A. tenuifolia and A. striata in leaf arrangement,
size, and color, flower number and length, and fruit
size. The distribution of A. lexii in Mexico, notes on its
preferential habitat and phenology, and an assessment
of its IUCN conservation status are provided.

Key words: Agave, Asparagaceae, IUCN Red List,
Mexico, new species, Tamaulipas.

Agave L. (Asparagaceae Juss. s.l., Agavoideae Her-
bert, Agaveae Dumort., sensu Angiosperm Phylogeny
Group III, 2009; Angiosperm Phylogeny Group IV, 2016)
is a genus of ca. 276 perennial leaf-succulent species
centered in Mexico but is widely distributed in the south-
western United States, Caribbean, Central America, and
northern part of South America (Bogler et al., 2005;
Smith & Figueiredo, 2014). Beyond their native geo-
graphical distribution ranges several species are re-
corded as having become naturalized, even weedy (e.g., Ji
& Meerow, 2000; World Checklist of Selected Plant Families,
2010; SANBI, 2012; Atlas of Living Australia, 2019), which
have a negative ecological impact on natural ecosystems
(Badano & Pugnaire, 2004; Rojas-Sandoval & Acevedo-
Rodriguez, 2012). Agave shows a high phenotypic vari-
ability, and several genera (e.g., Manfreda Salisb.,
Polianthes L., Prochnyanthes S. Watson) were treated in

the past within Agave (e.g., Eggli, 2001) or considered
as paraphyletic to Agave (e.g., Good-Avila et al., 2006).

According to Villaseñor (2016), 160 Agave species
occur in Mexico. As part of ongoing research in the flora
of northeast Mexico and in particular within the state
of Tamaulipas (see e.g., Zamudio-Ruı́z & Sánchez
Martı́nez, 1995; Garcı́a-Morales et al., 2014a, 2014b,
2017, 2019), we found some populations whose morpho-
logical characteristics do not match those of any known
related Agave species. We here describe and propose this
material as a new species.

MATERIALS AND METHODS

The work is based on field surveys in the state of
Tamaulipas, Mexico, analysis of relevant literature,
and an examination of specimens preserved in ANSM,
CIIDIR, GBH, HFLA, IEB, ITCV, and MEXU (acro-
nyms according to Thiers, 20191).

Conservation status was assessed following the
guidelines of IUCN (2012). Area of occupancy (AOO)
and extent of occurrence (EOO) were calculated by
using the program GeoCAT (Bachman & Moat, 2012).

TAXONOMIC TREATMENT

Agave lexii Garcı́a-Morales, Garcı́a-Jiménez & Iamonico,
sp. nov. TYPE: Mexico. Estado de Tamaulipas: Mpio
de Victoria, Mina de Talco, Cañón del Novillo,
23°43911.450N, 99°16943.520W, 800 m.s.l., open
woods dominated by oaks & pines, serpentine sub-
strate, 22 May 2016, L. Garcı́a 5580 (holotype, ITCV!;
isotypes, ANSM!, CIIDIR!, GBH!, HFLA!). Figure 1.
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Diagnosis. Agave lexii Garcı́a-Morales, Garcı́a-Jiménez
& Iamonico differs from A. striata Zucc. and A. tenuifolia
Zamudio & E. Sanchez in having smaller, more laxly

arranged rosettes, green-glaucous leaves with smaller
rounded or triangular marginal teeth, larger flowers, and
larger capsules.

Figure 1. Agave lexii Garcı́a-Morales, Garcı́a-Jiménez & Iamonico. —A. Plant. —B. Leaf margins: a) A. lexii, b) A. striata
Zucc., c) A. tenuifolia Zamudio & E. Sanchez. —C. Spines: a) A. lexii, b) A. striata (young plant), c) A. tenuifolia. —D.
Inflorescence. —E. Gynoecium and stamens. —F. Fruits. Scale bars: A 5 25 cm, B 5 1 mm, C, E, F 5 1 cm, D 5 5 cm.

202 Novon



Plants perennial (phanerophyte), acaulescent. Basal
rosettes 20–50 cm in both diam. and height, each with
20 to 50 leaves; leaves green striped, glaucous, linear,
(10–)20–40(–50) cm, 3–4 mm in diam. (central part),
deflexed in distal part, rigid; base deltoid; proximal part
of blade triangular in transverse section, flat above, with
midrib slightly prominent; distal part of blade subterete
to tetra- or pentahedrical with medial vein clearly
visible; margins hyaline, slightly elevated to 1 mm,
toothed; teeth small, rounded or triangular, irregularly
spaced, each with an apical soft conical-subulate spine,
brown reddish, flat at base, 4–6 mm; leaf sheaths white
reddish, deltoid, 25–35 3 15–20 mm. Inflorescence
spiciform, 1–1.8 m (fertile part with flowers
40–60 cm), flowers geminate, with 35 to 102 pairs
per inflorescence; peduncle erect or decumbent,
green-brown-purple, 40–180 3 6–9 mm, oval in trans-
verse section, slightly striated, soft-pubescent; bracts
linear, acuminate, with deltoid bases, 16–20(–60) 3
1–2(–4) mm; floral bracts white–light brown with red-
dish apices, morphologically similar to sterile bracts on
inflorescence, 13–15 3 3 mm, papyraceous, finely
striated, deciduous. Flowers in pairs, sessile, with
tubular or slightly campanulate and gamopetalous
corolla, (20–)30–40 mm, green–reddish brown.
Perianth tube green, 15–20 3 5–6 mm, ribbed.
Tepals dark green (margin light green or whitish),
deltoid, acuminate, 4–6 3 2–3 mm, outer tepals
wider than inner ones, striated, slightly keeled
and pubescent distally, trichomes hyaline, filiform
or moniliform. Filaments light brown or purple,
38–42 mm, flat, striated, inserted at 2 barely dis-
tinguishable levels at about midpoint of tube. An-
thers green reddish with a purple basal groove,
12–14 3 2 mm, curved, ribbed and flat on sides.
Style green to brown or light rose, light green at base,
40–50 3 1–2 mm, triangular in transverse section.
Ovary light green (reddish apically), cylindrical
with base narrow, hexahedral in transverse section,
13–15 3 5–7 mm, ribbed, shiny, slightly projected
above perianth tube; walls 1–2 mm thick. Fruit a capsule,
green to brown, ovoid to ellipsoid, 15–22 3 13–15 mm,

distinctly apiculate; apical projections acute, deltoid,
2–3 mm. Seed black, shiny, reniform, flat on sides,
smooth; margins angled, keeled, winged (wing 4–6 3
3–4 mm); testa cells homogeneous, polyhedral, flat or
concave.

Phenology. Flowering occurs from May to June,
fruiting from August to October.

Distribution and habitat. Agave lexii is restricted
to a small region (comprising the high basin of the
Cañón del Novillo and neighboring Cañón de La
Peregrina) at elevations ranging from 800 to
1300 m.s.l. within the Natural Protected Area Altas
Cumbres (Victoria Municipality, state of Tamaulipas).
The species has been collected in three distinct
places, but these are close together and may form a
single effective population. Plants grow on serpentine
and other metamorphic substrates in open rocky areas
and open forests that are dominated by oaks (Quercus
fusiformis Small, Q. graciliformis C. H. Mull., Q.
porphyrogenita Trel., Q. rysophylla Weath.) and pines
(Pinus teocote Cham. & Schltdl.), very frequently in
association with grasses of Schizachyrium sangui-
neum (Retz.) Alston.

IUCN Red List criteria. We found that the popula-
tion of Agave lexii is composed of ca. 2000 individ-
uals distributed in widespread subpopulations of a few
hundred individuals each. The whole population range
or EOO is estimated as 2.145 km2, while the AOO is
12.000 km2. Threats to the species are mainly mining
activities (open mining of serpentinite) and uncontrolled
cattle grazing (Periódico Oficial del Gobierno del Estado
de Tamaulipas, 2015: 7). Because only a single effec-
tive population may exist and the habitat is subject to
ongoing anthropogenic damage, application of the
Red List Criteria of IUCN (2012) yields a conservation
status estimate of Critically Endangered [CR B1ab(iii)1
B2ab(iii)] for A. lexii.

Etymology. The species is named for Lex Garcı́a-
Escobar, son of L. J. Garcı́a-Morales and grandson of
J. Garcı́a-Jiménez.

Table 1. Morphological comparison among Agave lexii Garcı́a-Morales, Garcı́a-Jiménez & Iamonico, A. tenuifolia Zamudio
& E. Sanchez, and A. striata Zucc.

A. lexii A. tenuifolia A. striata

Rosettes 20–50 cm Rosettes 50–130 cm Rosettes 50–120 cm
Leaves 20 to 30(to 50) per rosette Leaves 30 to 90 per rosette Leaves 25 to 100 per rosette
Leaves green-glaucous Leaves pale green to olive-green Leaves green-gray to glaucous bluish
Leaves 10–50 cm long Leaves 25–130 cm long Leaves 25–100 cm long
Apical spines 4–6 mm Apical spines 4–16 mm Apical spines 8–30 mm
Flower pairs per spike 35 to 102 Flower pairs per spike 19 to 44 Flower pairs per spike 80 to 200 (or more)
Capsule 15–22 3 13–15 mm Capsule 11–18 3 9–13 mm Capsule 13–16 3 8–10 mm
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Suggested common name. Lex’s Agave.

Taxonomic notes. Agave lexii is geographically close
and morphologically similar to A. tenuifolia Zamudio
& E. Sanchez and A. striata Zucc. (Table 1). Both of
those species have larger rosettes, with usually more
leaves per rosette. Their leaves are frequently longer
than those of A. lexii and vary in color but generally are
not green-glaucous. Their leaf marginal spines are often
much longer, and their capsules are slightly smaller, at
least in diameter. Agave tenuifolia usually has fewer flower
pairs per spike, while A. striata commonly has more.

Paratypes. MEXICO. Tamaulipas: Mpio. de Victoria,
Mina de Serpentina, Cañón del Novillo, 23°43947.290N,
99°16927.970W, 850 m, open Pinus-Quercus forests, in ser-
pentine soils & rocks, 4 Apr. 2010, L. Garcı́a 1664 (ITCV);
Mina Novillo, Cañón del Novillo, 23°43943.480N,
99°17933.370W, 1200 m, pine-oak forest, in serpentinite
rocks, 16 Jan. 2016, L. Garcı́a 5294 (ITCV); 35 km al W de
La Libertad y a 35 km de Ciudad Victoria, Mina de Asbesto,
23°44923.910N, 99°17936.120W (approximately), 1250 m,
open pine forest, over serpentinite rocks, 27 Jan. 1971, F.
González Medrano et al. 3433 (MEXU).
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Jiménez acknowledges the Programa para el Desarrollo
Profesional Docente, para el Tipo Superior (PRODEP)
of the Secretarı́a de Educación Pública (SEP) and Consejo
Nacional de Ciencia y Tecnologı́a (CONACYT) for support
of part of this research.

Literature Cited

Angiosperm Phylogeny Group III. 2009. An update of the Angio-
sperm Phylogeny Group classification for the orders and families
of flowering plants: APG III. Bot. J. Linn. Soc. 161: 105–121.

Angiosperm Phylogeny Group IV. 2016. An update of the Angio-
sperm Phylogeny Group classification for the orders and families
of flowering plants: APG IV. Bot. J. Linn. Soc. 181: 1–20.

Atlas of Living Australia. 2019. Agave L. ,https://bie.
ala.org.au/species/http://id.biodiversity.org.au/node/apni/
2918347#classification., accessed 22 August 2019.

Bachman, S. & J. Moat. 2012. GeoCAT—An open source tool
for rapid Red List assessments. Bot. Gard. Conservation
Int. J. 9. ,geocat.kew.org., accessed 22 August 2019.

Badano, E. I. & F. I. Pugnaire. 2004. Invasion of Agave species
(Agavaceae) in south-east Spain: Invader demographic
parameters and impacts on native species. Divers. Distrib.
10: 493–500.

Bogler, D. J., J. C. Pires & J. Francisco-Ortega. 2005. Phy-
logeny of Agavaceae based on ndhF, rbcL, and ITS se-
quences: Implications of molecular data for classification.
Aliso 22: 311–326.

Eggli, U. 2001. Agavaceae. Pp. 5–101 in U. Eggli (editor),
Illustrated Handbook of Succulent Plants: Monocotyledons.
Springer-Verlag, Berlin.

Garcı́a-Morales, L. J., A. Eduardo Estrada, M. A. González-
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