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A new Agave (Asparagaceae, 
Agavoideae) from central Oaxaca, 
Mexico 

Abstract: A new species endemic to the limestone rock outcrops in the Tehuacán-Cuicatlán Biosphere Reserve 
of Oaxaca, Mexico is described. Its vegetative and flower morphology place this species in the section Micracan-
thae. We compare the new species to Agave chiapensis Jacobi and A. mitis Mart., from which it differs in habitat, 
distribution, leaf thickness, length of inflorescence, size of flower, and the presence of a short floral neck. This 
brings the total number of taxa in the section Micracanthae to 11; plants in the section occur from Tamaulipas and 
Nuevo León in northeastern Mexico south to Oaxaca and Chiapas in southern Mexico into adjacent Guatemala.

Resumen: Se describe una nueva especie endémica de los afloramientos de roca caliza en la Reserva de la Bios-
fera Tehuacán-Cuicatlán de Oaxaca, México. Su morfología vegetativa y floral ubica a esta especie en la sección 
Micracanthae, y se la compara con Agave chiapensis y A. mitis, de las cuales difiere en habitat, distribución, grosor 
de la hoja, longitud de la inflorescencia, tamaño de la flor, y presencia de un cuello floral corto. Esto eleva el núme-
ro total de taxones en la sección Micracanthae a 11; las plantas de esta sección se encuentran desde Tamaulipas y 
Nuevo León en el noreste de México hacia Oaxaca y Chiapas en el sur de México, hasta Guatemala.
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Introduction 
Although the native range of the genus Agave spans 

much of North and South America, the genus reaches its 
peak diversity in Mexico and continues to be a source of 
undescribed species (e.g.,  Starr 2020, Starr et al. 2021, 
Vázquez-García et al. 2022). Villaseñor (2016) accept-
ed 160 species in Mexico with an additional 17 species 
having been described or elevated from synonymy since 
2016. Gentry (1982) recognized two subgenera deter-
mined by inflorescence type: Agave with a paniculate 
type and Littaea with a spicate type. Although Gentry 
(1982) used both the informal designation of group and 
the technical designation of section, many of his names 
were later determined to be synonyms of earlier Section 
names. These synonymies were corrected by Thiede et 
al. (2019) by updating Agave sections; Gentry’s “group” 
Polyacanthae is now properly Micracanthae Salm-Dyck.

Gentry (1982) treated five species in Micracan-
thae, while recent discoveries in the southeastern Mex-
ico states of Veracruz, Oaxaca, and Chiapas have 
increased the total number to 10 (not including the 
species described here). Agave mitis Mart. has the most 
wide-ranging distribution and is found in Guanajuato, 

Hidalgo, Nuevo León, San Luis Potosí, Querétaro, and 
Tamaulipas. Agave obscura Schiede has the second-most 
widespread distribution of the section and occurs in the 
states of Oaxaca, San Luis Potosí, Tamaulipas, and Vera-
cruz. Agave chiapensis Jacobi has been documented from 
Chiapas and Oaxaca, while Agave pendula Schnitts is 
known from Chiapas and Veracruz. The other species 
in the section all have very localized distributions in one 
region within their respective states: Agave garciamarti-
nezii Beutelspacher & Hernández-Najarro from Sum-
idero National Park in Chiapas; Agave gomezpompae 
Cházaro & Jimeno-Sevilla from the Zongolica region 
of Veracruz; Agave jimenoi Cházaro & A. Vázquez from 
the Tlapacoyan region of Veracruz; Agave maria-patrici-
ae Cházaro & Arzaba from the Sierra de Monte de Oro 
in Veracruz; Agave wendtii Cházaro from the Uxpanapa 
River drainage in the southeastern part of Veracruz; and 
Agave warelliana Baker known only from horticulture. 

Historical Background
Starr was contacted by Joseph Simcox in March 

2019 about a potentially undescribed Agave some-
where in Oaxaca that was found by Salomón Javi-
er Romero while he was out looking for new areas 
in which to graze goats. Simcox emailed Starr pho-
tos of a plant that looked similar to Agave chiapensis 
(Figs. 1–3, 16) and Agave mitis (Figs. 4–6) but there 
appeared to be several noticeable differences. Seeds 
of this plant have since been distributed by rarepal-
mseeds.com under the name Agave sp.‘Magnifica’. 
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1. Single rosette of Agave chiapensis as seen near 
Santiago Apoala, Oaxaca.

2. Small cluster of Agave chiapensis rosettes, with one 
young emergent inflorescence, growing on a cliff 
near Santiago Apoala, Oaxaca. 

3. Agave chiapensis growing above the road south of 
San Cristóbal de las Casas.

In August 2019, a local resident of Oaxaca post-
ed photos online of an unidentified agave also from 
the Tehuacán-Cuicatlán Biosphere Reserve that we 
agreed looked similar. After learning we had received 
permission from the Biosphere Reserve and from 
Tepelmeme, Starr and Davis arranged for travel to 
Oaxaca in March 2022 to make the overnight excur-
sion to collect and prepare vouchers of the agave. 
After receiving final permits and permissions to col-
lect the agave in early 2022, in March 2022 we at last 
were able to visit the location where Salomón Romero 
first discovered the plant and confirm its status as an 
undescribed species.

Materials and Methods
Morphological and natural history data were 

gathered at the type locality on 24 March 2022 
from four flowering individuals with vouchers 
made and deposited at MEXU, ARIZ, OAX, and 
SERBO. All measurements were taken on fresh 
material in the field. Although Gentry (1982) does 
not indicate his measurements of Agave chiapensis 
and Agave mitis are from fresh material, it stands to 
reason that they are as he made several collections 
of both species.
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4. Agave mitis overlooking a small canyon just off Mexico Federal Highway 105 near El Banco, Hidalgo.

Description
Agave salomonii G.D. Starr, T.J. Davis, & 
G. Juárez sp. nov. (Figs. 7–15, 17–19). 

Type: MEXICO. Oaxaca, District of Coixtla-
huaca, municipality of Tepelmeme, limestone 
outcrops, 2356 meters, 18.01441 N, 97.27166 
W, 24 March 2022. Starr 2022-001 (leaf, flowers, 

bracts) (holotype MEXU!, isotypes ARIZ!, 
OAX!, SERBO!).

Additional specimens (paratypes): Mexico: Oaxaca: 
District of Coixtlahuaca, municipality of Tepelmeme, 
18.01524 N, 97.27228 W, 24 March 2022, Starr 2022-
002 (leaf, flowers, bracts) (ARIZ!); District of Coixt-
lahuaca, municipality of Tepelmeme, 18.01507 N, 
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7. Agave salomonii growing on limestone at the type locality in the Tehuacán-Cuicatlán Biosphere Reserve.

5. The open rosettes of Agave mitis on a rocky outcrop 
along Mexico Federal Highway 105 in Hidalgo. 6. A flowering Agave mitis near KM 217 east of San Luis 

Potosí along Mexico Federal Highway 70.
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8. Agave salomonii: rosette drawn from photo of a plant at 
the type locality. Drawing by Kim Duffek, 2022.

9. A rosette of Agave salomonii at the type locality in the 
Tehuacán-Cuicatlán Biosphere Reserve.

10. Agave salomonii: leaf drawn from photograph of 
holotype. Drawing by Kim Duffek, 2022.

97.27161 W, 24 March 2022, Starr 2022-003 (leaf, flow-
ers, bracts) (US!); District of Coixtlahuaca, municipal-
ity of Tepelmeme, 18.01503 N, 97.27162 W, 24 March 
2022, Starr 2022-004 (leaf, flowers, bracts) (SERBO!)

Diagnosis: — Similar to Agave chiapensis and A. mitis 
but differs in habitat, distribution, number of leaves, leaf 
thickness, length of the inflorescence, flower size, and 
presence of a short floral neck. 

Description: — Plant perennial by axillary branch-
ing, caespitose, and colonial (Figs. 7 & 11). Rosette 
moderately dense, 40–70 cm tall × 60–100 cm in diame-
ter (Figs. 8, 9, 11, & 19). Leaves 35–60 per rosette, ovate 
to broadly linear-obovate, widest near or slightly above 
the middle, acute to the tip; rigid, smooth; slightly con-
cave above, convex below, and thickly keeled near the 
base (Fig. 10); 25–60 cm long × 10–15 cm wide at the 
widest point; light yellow green, medium green, or green 
glaucous above with faint to prominent bud printing on 
the adaxial surface, green to silvery with prominent bud 
printing on the abaxial surface;  leaf margin straight to 
slightly undulate (Fig. 10); marginal teeth evenly spaced, 
2–8 mm long, 5–10 mm apart, straight to retrorse, red-
dish-brown, dark brown, or black on new leaves, brown-
ish gray on old leaves (Fig. 10); terminal spine 30–40 
mm long, with a broad, shallow, open groove to with-
in 4–5 mm of tip, then rounded and awl-like, reddish-
brown, dark brown, or black, decurrent to the 5th or 6th 
pair of teeth. Inflorescence 2.5–3 m tall (Figs. 8 & 11); 
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11. The clone from which the type material for Agave salomonii was taken.
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12. The abaxial side of a typical bract taken from the bottom 
of the flowering stalk showing the deep purple-black 
coloring along the exposed edges.

13. The adaxial side of a typical bract taken from the 
bottom of the flowering stalk showing the deep 
purple-black color along the margins.

14. Agave salomonii: flower and floral bracts drawn from 
photograph of holotype. Drawing by Kim Duffek, 2022.

sterile peduncle 1.7–2 m long, comprising roughly ⅔ of 
the overall length, densely covered in long sharp bracts; 
basal bracts long triangular, 160–220 mm long × 64–75 
mm wide near the base, mostly maroon purple to black 
on the abaxial side, green where bracts overlap, light 

whitish green with dark maroon purple on the edges on 
adaxial side (Figs. 12 & 13); floral bracts consist of a 
single bract subtending the floral pair plus bracts sub-
tending individual flowers; floral pair bracts are long 
lanceolate, 56–75 mm long × 14–29 mm wide at the 

16. Agave chiapensis near Santiago Apoala showing off 
its nearly 2-meter-long draping trunk.

15. Close up of Agave salomonii flowers showing the 
light purplish red buds, reddish purple filaments, 
and the greenish white tepal interior.
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Key to Agave salomonii and similar species

1. Total flower length 65–80 mm…........................................................................……. A. chiapensis

  — Total flower length less than 65 mm  …............................................................…….2.

    2. Flowers lacking neck, tube 10–17 mm, tepals 12–18 mm x 5–8 mm ……….…….…A. mitis

     —Flowers with neck 2–5 mm long, tube 5–11 mm, tepals 23–30 mm x 7–12 mm…..A. salomonii

17. A young cluster of Agave salomonii growing on a 
large limestone slab.

base, long attenuate at the tip, bracts subtending indi-
vidual flowers much smaller, 25–30 mm long and 9–1 
mm wide at the base; fertile spike 0.8–1 m long, com-
prising about ⅓ the total length of the stalk. Flowers 2 
per node, greenish white flushed with purplish-maroon 
toward tepal tips, 47–62 mm long (Figs. 14 & 15); flow-
er buds greenish near base and light pinkish red in upper 
half; ovary pale greenish white, 15–22 mm long, cylin-
dric; neck  greenish white, 2–5 mm long; tube greenish 
white, 5–11 mm long × 7–11 mm wide; tepals outer ones 
greenish white, flushed purplish maroon toward the tips 
on the outside, greenish on the inside sometimes with a 
faint purplish maroon central stripe, inner tepals dark-
er greenish white, flushed purplish maroon on the broad 
fleshy keel on the outside, greenish on the inside with 
a purplish maroon central stripe, all tepals spreading to 
reflexed at tip at anthesis, cucullate, with tufts of hairs at 
the tip on the interior, 23–30 mm long × 7–12 mm wide;  
filaments greenish toward the base, purplish maroon in 
upper half or more, set in groove in tepal center, inserted 

18. A medium-sized clonal cluster of Agave salomonii 
growing on a limestone slab at the type locality in 
the Tehuacán-Cuicatlán Biosphere Reserve.

on rim of tube, 52–90 mm long; anthers yellow, 12–27 
mm long; style purplish maroon, 37–102 mm long. Cap-
sules 16–20 mm long × 12–14 mm wide, oblong, dark 
brown, dehiscent. Seeds 3–4 mm long × 2–3 mm wide, 
half-moon to crescent shaped, black.

Phenology: — Agave salomonii blooms in March 
with seed setting in May and June.

Etymology: — The species name honors Salomón 
Javier Romero who first discovered the plants while 
exploring new areas to graze goats.

Distribution: — So far as known, Agave salomo-
nii is restricted to limestone rocks on one east-facing 
slope within the District of Coixtlahuaca, municipali-
ty of Tepelmeme, in the Tehuacán-Cuicatlán Biosphere 
Reserve in northern Oaxaca. 

Habitat and Plant Associations: — The agaves occur 
mainly in open exposure among limestone rock and boul-
ders on the east-facing slope of a single hill with few col-
onies in the shade of oak trees. The elevation range is 
between 2285–2500 m. The vegetation is heavily-grazed 
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Table 1. Comparison of Agave salomonii and similar species.

AGAVE SALOMONII AGAVE CHIAPENSIS AGAVE MITIS

Rosette size (height 
by width)

40–70 × 60–100 cm 30–80 × 60–150 cm 50–60 × 60–80 cm

Leaf number 38–60 25–36 25–40

Leaf shape Ovate to broadly linear-oblanceolate Ovate Ovate, oblong, to spatulate

Leaf color
Yellowish green to green above, darker 
green to silvery beneath

Light gray-green to glau-
cous

Green to light grayish green or 
glaucous

Terminal spine 30–40 mm 20–40 mm 25–35 mm

Inflorescence length 2.5–3 m 2–3.5 m 1.5–2.5 m

Flower length 47–62 mm 65–80 mm 40–60 mm

Neck 2–5 mm None None

Flower tube length 5–11 mm 8–12 mm 10–17 mm

Tepals 23–30 mm x 7–12 mm 25–32 mm x 4–8 mm 12–18 mm x 5–8 mm

open tropical oak grassland, and associated plants include 
Agave kerchovei, Agave potatorum, Agave salmiana, Amel-
anchier denticulata, Asclepias linaria, Bouvardia sp., Bra-
hea nitida, Cnidoscolus sp., Dalea bicolor, Desmodium sp., 
Dasylirion lucidum, Dodonaea viscosa, Mammillaria krae-
henbuehlii, Opuntia sp., Pittocaulon praecox, Plumeria rubra, 
Quercus glaucescens, Tecoma stans, and Yucca sp.

Species Comparison
Based on the spicate inflorescence, spreading 

to reflexed tepals, perennial aspect with axillary 
branching, and forming large clusters of numerous 
rosettes, Agave salomonii belongs in section Micra-
canthae and is morphologically nearest to Agave 
chiapensis and Agave mitis. 

Agave chiapensis (Figs. 1–3, 16)
Agave salomonii has more leaves (38–60 v. 25–40) 

that are thicker and frequently green above and glau-
cous below, large maroon-purple peduncular bracts v. 
smaller green peduncular bracts, smaller flowers (47–
62 mm v. 60–75 mm) with wider tepals (7–12 mm 
v. 4–8 mm) and a discernible neck (2–5 mm v. none) 
(Table 1). Agave salomonii is currently known only 
from an open dry oak-grassland vegetation zone on 
a single hill in the Tehuacán-Cuicatlán Biosphere 
Reserve, while Agave chiapensis is known to grow on 
vertical cliff faces in moist tropical vegetation from 

near Santiago Apoala just outside the Tehuacán-Cui-
catlán Biosphere Reserve and on exposed or shaded 
rock outcrops in north-central Chiapas (Garcia-Men-
doza 2011, Gentry 1982). García-Mendoza (2011) 
describes Agave chiapensis as being acaulescent, form-
ing colonies or rarely solitary, although Gentry (1982) 
indicates plants can have short stems. Plants near 
Santiago Apoala, Oaxaca are either solitary or colo-
nial, acaulescent or, in the case of some cliff dwellers, 
with a visible trunk up to 2 m long and draping down 
the cliff face (Fig. 16). 

Agave mitis (Figs. 4–6)

Agave salomonii has more leaves (38–60 v. 25–36) that 
are thicker, more rigid, and frequently green above and 
glaucous below, a taller flower stalk, and large maroon-
purple peduncular bracts v. smaller green peduncular 
bracts. Although overall flower size for Agave salomonii is 
within the range of that for Agave mitis, they have differ-
ent measurements for neck, tube, and tepals. Agave salo-
monii flowers have a discernible neck (2–5 mm v. none), 
shorter tube (5–11 mm v. 10–17 mm), longer tepals (23–
30 mm v. 12–18 mm), and wider tepals (7–12 mm v. 5–8 
mm). The differences in distribution, habitat, number of 
rosettes in a cluster, leaf thickness, and flower measure-
ments are elements that separate the two species (Table 
1). Agave mitis occurs in dense humid subtropical vege-
tation on limestone cliffs ranging from Coahuila, Nuevo 
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León, Tamaulipas, San Luis Potosí, Guanajuato, Queré-
taro, Hidalgo, and Puebla (Thiede 2016) (Map 1). Agave 
mitis tends to favor rock outcrops and cliff faces much 
the same as Agave chiapensis, while Agave salomonii pre-
fers solid limestone slabs on flat ground or gentle slopes 
(Figs. 4–6, 7, 17–19). Although all three species can form 
colonies, those of Agave salomonii consist of many more 
rosettes and are much denser than those of both Agave chi-
apensis and Agave mitis (Figs. 2–5, 7, 11, & 18).

Conservation and Population Status
This newly described species was discovered in 2019, 

and no risk assessment has been undertaken, so the 
IUCN risk category is determined to be Not Evaluat-
ed (NE). However, a preliminary survey of the known 
population suggests the limiting factor for the increase 
in population spread appears to be the lack of suitable 
limestone rock onto which new colonies can become 
established and the presence of goat grazing in the area. 
A detailed distribution and human impact assessment 
study is sorely needed for this new species.
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rank of section, with new combinations. Bradleya 37: 240–264. 
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