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Agave oteroi (Asparagaceae/Agavoideae)
a new species from North-central Oaxaca, Mexico

Abstract: A new species, Agave oteroi, is described from the Rio Hondo and side drainages near the Calapa 
bridge along Mexico Federal Highway 135D on the border of Puebla and Oaxaca, Mexico. Its vegetative and 
flower morphology place this species in the group Marginatae. Agave oteroi is compared to A. kerchovei, A. qui-
otepecensis, and A. titanota of the Marginatae. The addition of Agave oteroi brings the total number of taxa in 
the Marginatae to 30; the group ranges from Texas throughout much of mainland Mexico into Guatemala.
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Introduction 
The genus Agave is wholly New World consist-

ing of roughly 276 named taxa (Smith & Figueiredo 
2014). Baker (1877) was the first to divide the genus 
into subgenera based on inflorescence characteris-
tics. He split the genus into three subgenera, Euaga-
ve, Littaea, and Manfreda, and Berger (1915) agreed 
with this assessment. However, Gentry (1982) did 
not consider the subgenus Manfreda as part of Agave 
and divided the genus into two subgenera: Littaea and 
Agave with each subgenus further divided into groups. 
The Marginatae group falls under the subgenus Lit-
taea and, at the time Gentry produced his monograph, 
was comprised of 21 species. However, recently there 
have been seven new species described and reconsid-
eration of the status of two others to bring the cur-
rent total to 28 species and 1 subspecies. The seven 
new species are: Agave arcedianoensis and A. chaza-
roi (Vázquez-García 2007) from Jalisco; A. doctoren-
sis (Hernández & Magallán 2014) from Queretaro; A. 
garciae-mendozae (Galván & Hernández 2002) from 
Hidalgo, Querétaro, and San Luis Potosí; A. mega-
lodonta (García-Mendoza, et. al. 2019) from Oaxaca, 
Puebla, and Guerrero; A. montium-sancticaroli (Gar-
cía-Mendoza, et. al. 2007) from Tamaulipas; and A. 
quiotepecensis (García-Mendoza, et. al. 2019) from 
Oaxaca. Agave convallis Trelease has been resurrected 
(García-Mendoza 2011) and A. obscura Schiede has 
been changed to A. horrida Lemaire ex Jacobi subsp. 
perotensis Ullrich (Ullrich 1990).The distribution of 
Marginatae ranges from Texas in the southwestern 
United States south throughout much of mainland 
Mexico and Guatemala. 

In 1984, seeds of an unidentified Agave were col-
lected in the Sierra Mixteca by Felipe Otero and dis-
tributed under his collection number FO-076. The 
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plants exhibited some variability in cultivation but 
were recognizable as different from any other known 
Marginatae. About twenty years later, seed labeled as 
Agave titanota from Rancho Tambor became available 
to cultivation, and the resulting plants have shown 
a wide diversity in leaf form and color. Although 
referred to as coming from Rancho Tambor (the type 
locality of Agave titanota), that the seeds actually came 
directly from that locality has not been confirmed; 
additionally, the collector referred to the plants 
known as Agave FO-076 without published analy-
sis to be the same as Agave titanota, which has since 
raised questions about the parameters of Agave titano-
ta. To research the relationship of Agave FO-076 and 
A. titanota, the authors made several trips (2004, 2016, 
2017 & 2018) to Rancho Tambor (the type locality for 
Agave titanota), the Rio Hondo (where Agave FO-076 
is found), La Huerta in the Rio Xiquila drainage (this 
could be considered the epicenter of A. titanota dis-
tribution), and the arid countryside between Rancho 
Tambor and La Huerta. Based on the data accumu-
lated during this fieldwork, it is evident that Agave 
FO-076 is closely related to A. titanota, yet distinct 
morphologically, separated geographically, and inhab-
iting different substrates, necessitating the description 
of a new species.

Description
Agave oteroi Starr & Davis sp. nov.

Type: México: Oaxaca: District of Coixtla-
huaca, municipality of Tepelmeme, side drain-
age of the Rio Hondo, Sierra Mixteca, 18.15995 
N, 97.25711 W, 1015 m. 15 January 2018. Starr 
2018-011. (Holotype: ARIZ #436146; Isotypes 
MEXU). Additional specimens examined: Méxi-
co: Oaxaca: District of Coixtlahuaca, municipali-
ty of Tepelmeme, side drainage of the Rio Hondo, 
Sierra Mixteca, 18.15803 N, 97.25800 W, 1090 m, 
15 January 2018, Starr 2018-010 (Paratype: ARIZ 
#436145; paratype to MO). 
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Diagnosis: Agave oteroi appears to be closest to 
A. titanota from which it may be distinguished
by its green, mostly obovate leaves, broad-
er woody margin, and extremely pronounced
woody margin below the terminal spine on the
back of the leaves.

Plants multiannual, solitary or surculose, few-
leaved. Rosettes open, 30–70 cm tall by 45–100 cm 
in diameter (Figs. 1 & 2). Leaves 20–50 per rosette, 
25–45 cm long by 9–14 cm wide at the widest point 
above the middle, broadly obovate to oblanceolate, 
rigid, smooth to lightly asperous, thick and spongy, 
medium green to dark green, occasionally dull green, 
usually with a light yellow or greenish yellow cen-
tral stripe, plane to deeply concave above and convex 
below; leaf margin straight, lightly undulate, to irreg-
ularly wavy, rarely deeply crenate, frequently cupped 
and in-rolled towards the tip, large and woody on 
abaxial surface (Fig. 3); marginal teeth 2–30 mm long, 
the larger teeth more numerous and thin to heavy, 
the smaller teeth towards the leaf base; teeth either 
very closely spaced or more remote, with or without 
smaller interstitial teeth, straight to variously flexed, 

reddish-brown to brown on new leaves, aging to gray 
on old leaves, frequently with deep bud prints on both 
surfaces; terminal spine 20–30 mm long with broad, 
shallow groove in lower one-half, groove narrowing 
and deepening, becoming rounded and awl-like, red-
dish-brown to brown on new leaves, aging to gray 
on old leaves. Inflorescence 2.4–3.5 m long (Fig. 4); 
sterile peduncle 1–2.5 m, comprising about one-half 
to two-thirds the overall length; lower bracts 105–
120 mm long by 14–15 mm wide at the base taper-
ing to 1–2 mm wide near the tip, becoming smaller 
27–30 mm long by 3–5 mm wide at the base quick-
ly tapering to 1 mm wide near the tip; fertile spike 
0.9–1.75 m long, comprising about one-third to one-
half the total length of the stalk, densely packed with 
yellow to yellowish green flowers, sometimes flushed 
with red or purplish-red. Flowers 2 per node, 36–46 
mm long; pedicels 3–6 mm long; flower buds green; 
tepals green on the outside, occasionally lighter green, 
yellowish green, or yellow on the edges, yellow or light 
yellowish green on the inside when fully open, cup-
shaped to narrowly campanulate at anthesis; ovary 
15–18 mm long, neck 2–5 mm long; tube 2–3 mm 
long by 4–5 mm wide; tepals 17–20 mm long by 5–8 

1. Classic form of Agave oteroi as seen at the type
locality in a side drainage of the Rio Hondo near the
Calapa bridge.

2. A small grouping of Agave oteroi near the type
locality above the Rio Hondo.
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mm wide; filaments 40–55 mm long, yellow or green; 
anthers yellow or greenish yellow.

Phenology
Agave oteroi blooms from December to February 

with fruit setting from February to June. 

Etymology
The species name commemorates Felipe Otero 

who first collected seed of this striking agave.

Distribution and Habitat

Agave oteroi (Figs. 3–6) is found in the Sierra Mix-
teca in both Puebla and Oaxaca, along the Rio Hondo 
and its principal side drainages, from near the Calapa 
bridge, west and south to near the Santa Lucia bridge 
along Mexico Federal Highway 135D. The agaves 
are found growing in shallow to deep soil on open, 
exposed slopes, and rocky outcrops along the embank-
ment of the river and its side drainages. The eleva-
tion range is from 975–1160 m. The region is tropical 
deciduous forest, and associated plants include: Acacia 

sp., Agave macroacantha, Agave kerchovei, Agave titano-
ta, Bursera sp., Ceiba parvifolia, Cephalocereus columna-
trajani, Cnidoscolus tubulosus, Hechtia sp., Jatropha sp., 
Mammillaria albilanata, Myrtillocactus geometrizans, 
Neobuxbaumia tetetzo, Opuntia pubescens, Parkinsonia 
praecox, and Pilosocereus chrysacanthus. 

Taxonomy
Of the Marginatae, Gentry (1982) wrote, “the 

flowers are so uniform as to be of little or only sec-
ondary use in the delineation of species.” He went 
on to say that the evolution of flowers has been very 
conservative while leaf and inflorescence structure 
have greatly diversified. This uniformity of flowers 
leaves the agave taxonomist with vegetative characters 
including leaf shape, thickness, color, and armature, 
plant size, rosette density, and inflorescence structure 
to use in determining species. Because some leaf char-
acters are not always apparent on herbarium speci-
mens, it is always best to visit the type locality of a 
species to set a baseline for comparisons.

García-Mendoza (2011) listed seven species of 
Agave in the group Marginatae occurring in the Valle 

3. The back of a leaf of Agave oteroi showing the
typically large, woody margin below the terminal
spine.

4. The inflorescence of Agave oteroi, compare to Fig.
8 showing the inflorescence of A. kerchovei and Fig. 9
the inflorescence of A. quiotepecensis.
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de Tehuacán-Cuicatlán: A. angustiarum Trelease, A. 
convallis Trelease, A. ghiesbreghtii Lemaire ex Jacobi, 
A. kerchovei Lemaire, A. peacockii Croucher, A. titano-
ta Gentry, and A. triangularis Jacobi. García-Mendo-
za & S. Franco (2019) recently described Agave qui-
otepecensis, which occurs near Santiago Quiotepec 
in the Valle de Tehuacán-Cuicatlán. Agave angusti-
arum, A. ghiesbreghtii, and A. triangularis are distinct 
by virtue of their narrower, more deltoid to triangu-
lar leaves and freely offsetting habit so are not com-
pared to Agave oteroi here. Agave convallis is distinct 
based on the dense rosettes of lanceolate to ovate-lan-
ceolate leaves and smaller teeth. Agave peacockii is pre-
sumed to be of hybrid origin with A. kerchovei as one 
parent and A. marmorata as the other and as such, it 
is distinctive and not easily confused with any other 
species. Agave oteroi grows syntopically2 with A. ker-
chovei and A. titanota s.s. near Calapa bridge, with a 
variety of hybrids with all three species resulting in a 
hybrid swarm; therefore, A. oteroi is compared to both. 
2 Syntopy is a specific form of sympatry in which two or 
more species occur in the same habitat at the same time, 
often used in cases with closely-related species that may 
hybridize. 

Because A. quiotepecensis resembles A. oteroi, it is also 
compared. The distribution of these four agave taxa is 
shown in Map 1.

Agave oteroi is easily separated from A. kerchovei 
based on leaf shape (Figs. 1 & 7) and inflorescence 
(Figs. 4 & 8). The leaves of A. oteroi are ovate, ovate-
lanceolate, broadly obovate, or broadly oblanceolate 
with the widest point at or above mid-blade, while 
those of A. kerchovei are medium green to dark green, 
sometimes with a bronze tinge, long linear-triangular 
to triangular-lanceolate with the widest point towards 
the base. The inflorescence on Agave oteroi is shorter 
with the fertile section consisting of yellow to lightly 
greenish yellow flowers, while the inflorescence on A. 
kerchovei is taller with the fertile section consisting of 
greenish or yellowish flowers, frequently tinged with 
red, or the flowers nearly all reddish-purple (Fig. 8). 
Agave oteroi differs from A. quiotepecensis by a combi-
nation of plant size, leaf size and shape, and inflores-
cence. Agave oteroi is a smaller, more compact plant 
than A. quiotepecensis (30–70 cm tall by 50–100 cm 
across versus 55–115 cm tall by 115–160 cm across). 
The inflorescence on A. oteroi (Fig. 4) is shorter with 
the sterile peduncle comprising one-half to two-thirds 

5. Agave oteroi showing the broadly obovate leaf 
shape that is commonly seen on plants at the type 
locality.

6. Several Agave oteroi showing the consistent green 
leaf color.
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the total length, compared to the inflorescence on A. 
quiotepecensis, which has a very short sterile peduncle 
and long fertile section comprising up to 90 percent 
of the total length (Fig. 9); this difference in inflo-
rescence is very distinctive in flowering plants despite 
not being identified as such in the original description 
(García-Mendoza & S. Franco 2019).

Although Agave oteroi (Figs. 3–6) has a leaf shape 
that can look like that of A. titanota (Figs. 10 & 11), 
the leaf color of each is distinctive. Agave oteroi leaves 
are dull pale green to dark green, rarely bright green, 
and most commonly with a noticeable lighter yellow-
ish green mid-stripe. Leaves of Agave titanota are glau-
cous white to blue-white, very rarely blue-green and 
most commonly lacking a noticeable mid-stripe. Agave 
oteroi occurs in alluvial, shallow, and moderately deep 
soils, and occasionally on rocky outcrops of sandstone, 
or rarely limestone, along the Rio Hondo and its side 
drainages with the center of distribution near Puente 
Calapa at the Puebla-Oaxaca border. Agave titanota 
grows exclusively on limestone cliffs and outcrops from 
Rancho Tambor (the type locality) south to La Huerta 
in the Rio Xiquila (sometimes spelled Jiquila) drainage 
and reaching its southernmost point near Puerto Mix-
teco, with outlier populations near the Calapa bridge 

7. Agave kerchovei showing the long linear-triangular 
leaf shape and lack of marginal teeth in the upper 
portion of the leaf; compare to Fig. 1 showing the 
compact, obovate leaf shape commonly seen on 
Agave oteroi.

9. The inflorescence of Agave quiotepecensis showing 
the fertile section starting just above the leaf tips and 
the very short sterile peduncle.

8. The tall, narrow inflorescence of Agave kerchovei 
showing the reddish tinged flowers and smaller, 
sparser bracts; compare to Fig. 4 showing the 
relatively thicker fertile section and the noticeably 
longer, denser bracts.
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to the north, the Santa Lucia bridge to the west, and 
Cerro Tepetzezonga to the east (Map 1).

Discussion
The center of distribution for Agave oteroi (Map 

1) is along Mexico Federal Highway 135D, and the
Rio Hondo and its principal side drainages from east
of the Calapa bridge west and south to near the Santa
Lucia bridge. Plants grow on the open, exposed slopes,
and rocky ledges and outcrops above the river bottom
between 975–1160 m elevation. It is roughly 16 km by

trail from the south side of the Calapa bridge to Ran-
cho Tambor. The trail initially drops roughly 20–25 m 
in elevation from the road before climbing about 40 
m, at which point it levels off before starting a gradual 
climb to Rancho Tambor. Within the first 500 meters 
from the highway, Agave oteroi disappears and is not seen 
again even upon reaching Tambor, where thousands of 
A. titanota are seen on the limestone that makes up the
primary substrate in the canyon. In addition to the thou-
sands of Agave titanota, there are a handful of A. kercho-
vei and the rare hybrid between the two. Agave titanota

Map 1. Distribution of Agave oteroi and similar species. A. oteroi, A. titanota, A. kerchovei and
A. quiotepecensis.
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as originally described by Gentry (1982) was known 
only from Rancho Tambor, which is not a ranch at all 
but a watering spot for goats as they are herded through 
the arid countryside. Gentry speculated that explora-
tion of the area would likely result in the discovery of 
more A. titanota populations, and that was exactly the 
case. While the Agave titanota distribution ranges pri-
marily from Rancho Tambor in the north to at least La 
Huerta along the Rio Xiquila ( Jiquila) in the south, the 
center of distribution is within the Xiquila river drainage 

where thousands of plants can be seen growing on the 
steep, nearly vertical limestone walls (Fig. 12). There are 
outlier populations to the north along the Rio Hondo at 
the Calapa bridge, to the west on Cerro Verde and near 
the Santa Lucia bridge, to the south at Puerto Mixte-
co, and to the east at Cerro Tepetzezonga and are found 
between 1100–1830 m elevation. Wherever this species 
is found, the plants are always on the limestone and not 
in soil, while other species of Marginatae occur in the 
shallow or deep soils of slopes and ledges. 

10. A young Agave titanota showing a leaf shape 
similar to Agave oteroi yet the classic blue-white color 
lacking a central stripe.

11. An older Agave titanota on the trail to La Huerta 
with more elongated leaves having grown out of the 
juvenile stage of shorter, more obovate shape.

12. A mass of Agave titanota on the limestone cliffs near La Huerta which is the center of distribution.
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The population of agaves near the Calapa bridge 
consists of at least three species of Marginatae: A. ker-
chovei, A. oteroi, and A. titanota. While Agave oteroi is 
the most numerous species found there, many are pre-
sumed hybrids between A. oteroi and A. kerchovei (Fig. 
13), A. oteroi and A. titanota (Fig. 14), and A. kerchovei 
and A. titanota (Figs. 15 & 16), resulting in a hybrid 
swarm with many intermediate forms. Although there 
are similarities between A. oteroi and A. titanota, their 
distributions only overlap at the perimeter of the 
range of A. titanota (Map 1) where the latter’s impact 
seems to be quite low; the genetic exchange is over-
whelmed by the sheer numbers of A. oteroi. On the 
other hand, there are relatively few A. kerchovei within 
the main distribution area of A. oteroi, yet the genet-
ic exchange appears to be more pronounced as wit-
nessed by the larger amount of phenotypic variation 
of characters between A. oteri and A. kerchovei exhib-
ited in the populations with overlap. Conversely, the 
genetic exchange between A. kerchovei and A. titanota 
is somewhat limited due to their relatively low num-
bers found at the A. oteroi population, but there are 
clear examples of hybridization occurring (Figs 15, 
16, & 17). Variation manifests itself more profuse-
ly in plants grown in cultivation where there is not 
the same pressure on survival as there is in the harsh, 
arid environment in the Tehuacán-Cuicatlán region 

of northern Oaxaca and southern Puebla, and where 
the differences in substrates that may impact distri-
bution and phenotypic variation are eliminated. The 
wide range of cultivated morphological forms and 
associated loose nomenclature has led to the specula-
tion that Agave titanota and Agave FO-076 (=A. oter-
oi) are but one variable species and has led to univer-
sal confusion regarding true species limits. However, a 
thorough examination of the populations involved in 
the wild reveals three distinct species (A. kerchovei, A. 
oteroi, A. titanota) that maintain their individual iden-
tities when not growing syntopically. 

The areas of overlap and hybridization may result 
when historically distinct substrates or other habitat 
variables come together locally because of changes in 
climate or other historical factors. Areas of second-
ary contact that result in hybridization demonstrate 
that the evolutionary mechanisms that resulted in dis-
tinct lineages did not include incompatibility of pol-
lination and do not necessarily indicate close relation-
ship. That distinct species of Agave can hybridize in 
areas of overlap but maintain their distinctive char-
acteristics outside of these hybrid zones is not novel 
(e.g., Agave ×arizonica, Agave ×glomeruliflora, Agave 
×peacockii). Based on flower morphology and other 
similarities, A. oteroi and A. titanota are clearly close-
ly related and might even be considered sister spe-
cies; however, consideration of distribution, substrate, 
and phenotypic appearance in wild populations dem-
onstrates these two taxa are on separate evolutionary 

13. Putative hybrid between Agave oteroi and 
Agave kerchovei showing an elongated leaf more 
characteristic of Agave kerchovei and the marginal 
teeth present nearly to the tip that is more indicative 
of Agave oteroi.

14. Putative hybrid between Agave titanota and 
Agave oteroi.
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pathways and have reached a level of divergence best 
represented by separate species.
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Table 1. Vegetative and floristic comparison of Agave oteroi and its four near relatives in the Valle de Tehuacán-Cuicatlán.

Agave oteroi A. kerchovei A. quiotepecensis A. titanota
Height 30–70 cm 60–100 cm 55–115 cm 50–95 cm
Width 50–100 cm 100–150 cm 115–160 cm 75–140 cm
# of leaves 18–30 30–50 15–25 20–30
Leaf color Dull pale green to dark 

green, rarely bright green, 
frequently with a lighter 
green central stripe.

Dark green, rarely 
with a faint, light 
green mid-stripe.

Bright, shiny green to dark green, 
occasionally dull, glaucous blue-
green, frequently flushed with 
red or purplish red on one or 
both sides during the dry sea-
son, usually with a light yellow or 
greenish yellow mid-stripe.

Glaucous white to 
blue-white, very 
rarely blue-green, 
and rarely with a 
faint light blue-
green mid-stripe.

Leaf shape Ovate, ovate-lanceolate, 
broadly obovate, or broadly 
oblanceolate

Long linear-triangular 
to triangular-lanceo-
late.

Ovate-lanceolate. Linear-ovate to 
deltoid-ovate.

Leaf length 20–45 cm 60–125 cm 45–75 cm 35–55 cm
Leaf width 8–14 cm 5–12 cm 12–17 cm 12–14 cm
Leaf margin Undulate to crenate, broad-

ly corneous, very widely 
corneous at apex below 
terminal spine.

Straight, narrowly cor-
neous.

Undulate, narrowly to broadly 
corneous on back.

Straight, undulate 
to crenate, nar-
rowly to broadly 
corneous

Teeth Small to large and wide, 
2–18 mm long x 1–8 mm 
wide, variously curved and 
flexed.

Small to medium, few 
and remotely spaced, 
straight to slightly 
curved, lacking in up-
per portion.

Small to large, 1–13 mm long, 
straight to variously curved.

Small to medium, 
numerous and 
closely spaced to 
fewer and more 
widely spaced, 
straight to curved.

Terminal spine 2–3 cm long, deeply grooved 
to rolled, very widely corne-
ous below, particularly on 
the abaxial surface.

3–6 cm long, deep 
groove that is broad 
or narrow.

2–4 cm long, broadly and 
shallowly grooved becoming 
rounded at tip.

2–4 cm long, with 
short, deeply in-
rolled groove.

Inflorescence 2.5–3.5 m 2.5–5 m 3–4 m 2–4 m
Sterile peduncle 1–2.5 m 1.3–1.6 m 0.3–0.5 m 1–2 m
Fertile spike 1–1.75 m 1.2–3.4 m 2.6–3.7 m 1–2 m
Fertile/overall 
ratio

0.33–0.50 0.48–0.68 0.87–0.93 0.50

Floral bracts 11–13 cm Not available 8.5–11.5 cm Not available
Flower color Yellow to greenish yellow, 

rarely tinged with red at 
tepal tips.

Greenish or yellow-
ish, frequently tinged 
with red, or nearly all 
reddish-purple.

Green, lighter green on tepal 
edges and inside.

Yellow, rarely 
flushed with laven-
der or red on tepal 
tips.

Pedicel length 4–6 mm 1–3 mm 4–13 mm 2–15 mm
Flower length 39–43 mm 38–54 mm 36–53 mm 36–52 mm
Ovary length 15–18 mm 18–21 mm 13–23 mm 11–25 mm
Neck length 3–5 mm 3–6 mm 3–7 mm 3–6 mm
Tube length 2–3 mm 2–6 mm 1–3 mm 2–4 mm
Tube width 4–5 mm 7–10 mm 3–7 mm 6–10 mm
Tepal length 17–20 mm 15–21 mm 15–24 mm 17–25 mm
Tepal width 5–8 mm 6–9 mm 5–9 mm 4–10 mm
Filament length 40–53 mm 40–50 mm 37–65 mm 36–70 mm
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