
BioOne sees sustainable scholarly publishing as an inherently collaborative enterprise connecting authors, nonprofit publishers, academic institutions, research
libraries, and research funders in the common goal of maximizing access to critical research.

A New Species of Echeveria (Crassulaceae) from Michoacán, Mexico
Author(s): Ignacio García-Ruiz, Ignacio Torres, and Mihai Costea
Source: Systematic Botany, 41(4):966-970.
Published By: The American Society of Plant Taxonomists
URL: http://www.bioone.org/doi/full/10.1600/036364416X694071

BioOne (www.bioone.org) is a nonprofit, online aggregation of core research in the biological, ecological, and
environmental sciences. BioOne provides a sustainable online platform for over 170 journals and books published
by nonprofit societies, associations, museums, institutions, and presses.

Your use of this PDF, the BioOne Web site, and all posted and associated content indicates your acceptance of
BioOne’s Terms of Use, available at www.bioone.org/page/terms_of_use.

Usage of BioOne content is strictly limited to personal, educational, and non-commercial use. Commercial inquiries
or rights and permissions requests should be directed to the individual publisher as copyright holder.

http://www.bioone.org/doi/full/10.1600/036364416X694071
http://www.bioone.org
http://www.bioone.org/page/terms_of_use


Systematic Botany (2016), 41(4): pp. 966–970
© Copyright 2016 by the American Society of Plant Taxonomists
DOI 10.1600/036364416X694071
Date of publication December 15, 2016

A New Species of Echeveria (Crassulaceae) from Michoacán, Mexico

Ignacio García-Ruiz,1 Ignacio Torres,2 and Mihai Costea3,4

1Instituto Politécnico Nacional (CIIDIR-IPN Michoacán), Justo Sierra 28, Jiquilpan, Michoacán, México, C. P. 59510.
2Instituto de Investigaciones en Ecosistemas y Sustentabilidad (IIES), Universidad Nacional Autónoma de México (UNAM).

Campus Morelia, Antigua Carretera a Pátzcuaro No. 8711, Morelia, Michoacán, México, C. P. 58090.
3Wilfrid Laurier University, Waterloo, Canada, 75 University Avenue West, Waterloo, Ontario, N2L3C5, Canada.

4Author for correspondence (mcostea@wlu.ca)

Communicating Editor: Leslie Goertzen

Abstract—A new species, Echeveria pistioides (Crassulaceae) is described from south of Morelia in the State of Michoacán, Mexico. The
species belongs to Echeveria ser. Gibbiflorae due to its short or acaulescent stems inconspicuous among the large basal leaves of rosettes,
paniculiform inflorescence, conical-urceolate corolla, and tricolpate pollen grains. Within Echeveria ser. Gibbiflorae, the closest morphological
affinities of E. pistioides are with E. marianae from which it differs in the glaucous leaves with a different shape and size, fewer cincinni,
smaller flowers, and the absence of corolla appendages at the base of staminal filaments. The species grows on steep, humid slopes with E,
W, or NW exposure and the general type of vegetation consists of oak and pine forest with mesophyllous elements.
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Echeveria DC. (Crassulaceae) comprises ca. 140 species of
which the majority have evolved in Mexico where the genus is
characterized by a high degree of endemism (Uhl 1992; Thiede
1995; Meyrán and López-Chávez 2003; Pérez-Calix 2004). An
exploration of themountains south ofMorelia during 2014–2015
revealed a new species which we name E. pistioides. The
species belongs to Echeveria ser. Gibbiflorae (Baker) A. Berger
(Berger 1930), which is characterized by large leaves,
paniculiform thyrses, pedicellate flowers with pentagonal
corollas, dark-colored stigmas (Walther 1972), and tricolpate
pollen grains (Pérez-Calix 2004). Phylogenetic relationships
within this apparently monophyletic group are largely
unknown because only a few species were included in a recent
molecular study (Carrillo-Reyes et al. 2009). Historically, the
series was separated into two informal subgroups useful for
identification purposes (Walther 1972; García-Ruiz and Pérez-
Calix 2007): one group of species characterized by acaulescent
rosettes or having a short caudex, and the other group by a long
caudex. The new species belongs to the former group, which
includes, among others, E. dactylifera E. Walther (Walther 1972),
E.novogaliciana J.Reyes,Brachet&O.González(Reyesetal.2011a),
and particularly E. marianae I. García & Costea, with whom this
new species shares the closest morphological affinities.

Materials and Methods

We conducted field work south of Morelia in the Municipality of
Tzitzio during 2014–2015. In addition to herbarium specimens, flowers
and leaves were fixed in FAA (Ruzin 1999) for morphological studies.
Several living plants were collected with soil and cultivated in Jiquilpan,
Michoacán for further study. We examined the basic morphology of both
fresh and fixed flowers under a Nikon SMZ1500 stereomicroscope
equipped with a PaxCam Arc digital camera and Pax-it 7.8 software
(MIS Inc., Villa Park, Illinois). For scanning electron microscopy (SEM),
we used hexamethydisilazane (HMDS) as an alternative for critical dry
point (Wright et al. 2011). Fixed flowers were dehydrated using a series
of ethanol steps (70%, 80%, 95%, and 100%; each step 10 minutes),
immersed for 10 minutes in 1:1 ethanol: HMDS, and passed through
three changes, each of 30 minutes in 100% HMDS. Samples were air
dried and coated with 20 nm gold using an Emitech K 550 sputter
coater. Micromorphological examination, measurements and pictures
were taken at 10 kV using a Hitachi SU1510 variable pressure scanning
electron microscope.

Taxonomic Treatment

Echeveria pistioides I. García, I. Torres & Costea, sp. nov.—
TYPE: MÉXICO. Michoacán: Municipio Tzitzio, apro-
ximadamente 1 km al SE de Piedras de Lumbre, 1,950 m,
ecotono entre el bosque de encino-pino y el bosque
tropical caducifolio, con elementos de bosque mesófilo
de montaña; 26 Nov 2015, I. García & I. Torres 9136
(holotype: CIMI!; isotypes: DAO!, ENCB!, IEB!,
MEXU!, MICH!).

Similar morphologically to E. marianae in the absent or
short caudex, calyx with unequal sepals and carinate petals,
but differing in having pruinose leaves, 8–9 (12) cm wide,
obcordate, obovate-spatulate to widely obovate with cuneate
base and rounded to truncate, emarginated or bilobed apex;
3–4 cincinni, and flowers 12–16 mm long with petals 10–
15 mm long, light-pink at the base and pink-orange to red-
dish in the rest, lacking corolla appendages.
Perennial herb, glabrous, caudex somewhat prostrate, 2–

15 cm long and 1.5–2 cm in diameter; rosette lax, 14–40 (50) cm
in diameter with 18–26 leaves; young leaves white-pruinose to
glaucous, mature leaves light-green to emerald green remaining
white-glaucous towards the base, blade obcordate, obovate-
spatulate to widely obovate, 16–25 × 8–9 (12) cm, thickness
of blade at the base 8–9 mm, base cuneate, apex rounded to
truncate, emarginated or bilobed, mucronate, margins entire
with or without a thin, red-colored line; inflorescence 1(2–3)
paniculiform thyrse(s), 30–60 (90) cm long and 5.8–9.5 (11) cm
wide, with 3–4 secondary axes (cincinni), each with 4–
8 flowers; bracts of the main inflorescence axis spiralled, 8–
17, oblong-obovate to oblanceolate, glaucous, caducous,
2–6 (9) × 1–2 (8) cm, base auriculate, apex obcordate to
rounded, mucronate; bracts of cincinni linear-lanceolate to
narrow-elliptic, 9–18 × 3–8 mm, base auriculate; pedicels 5–
16 mm long and 1.4–1.7 (2) mm thick. Flowers 12–16 mm
long and 9.5–11 mm in diameter; calyx gamosepalous, the
tube 1–2 mm long, lobes unequal, spreading, triangular-
lanceolate, whitish-green, 3.5–9 (11) × 4–6 mm; corolla
pentagonal-conical in bud, cylindrical-urceolate at anthesis,
petals imbricate, oblong-lanceolate with a concavity at the
base corresponding to the nectaries, 10–15 × 4–6 mm, tips
mucronate and sometimes recurved, external color cream to
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Fig. 1 Echeveria pistioides. A–B. Habitat. C. Leaf rosettes and developing inflorescences. D. Leaves. E. Habit. F–G. Inflorescence. H–I. Flower viewed
from different positions. J–K. Flower opened to show stamens and nectaries. L. Cross-section through FAA fixed ovary, revealing nectaries; white color
is due to pigment extraction by the ethanol. Scale bar = 1 mm.
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light pink at the base, pink-orange to reddish in the rest, inter-
nal color cream at the base, pale pink to orange in the rest; epi-
petalous filaments (including the anthers) 9–10.5 mm long,
without corolla appendages at the base; episepalous filaments
(including anthers) 10–11.5 mm long; anthers 1.5 × 1 mm,
brown in the floral button, brown with reddish lines before
anthesis and yellow at anthesis; pollen grains most commonly
tricolpate, oblate to oblate-spheroidal in equatorial view and
triangular in polar view but sometimes 4- or even 5-colpate,
spherical or rectangular; 28–30 × 17–20 μm, tectum imperfo-
rate, scabrate; pollen grains eventually agglutinate into large
masses; nectaries rectangular, reniform or bilobed, 1.6–2.2 ×
0.8–1 mm, cherry-red colored; ovary with 5 carpels, 10–13 ×
4 mm, white-yellowish; carpels 5, 9.5–10.5 × 4.5 mm, ovary
whitish-yellow; styles (including the stigmas) 4.5–5 mm long,
reddish at the base and dark red in the rest with the tips dark
brown; stigma globose; fruit suberect follicles, 5–12 × 2.5 mm;
seeds numerous, oblong to obovate, brown, reticulate, 0.6–1 ×
0.3–0.5 mm; reticulum size 30–50 μm. Figures 1–2.
Etymology—The specific epithet alludes to the leaf and

rosette resemblance with species of aquatic genus Pistia L.
(water cabbage, Araceae).
Notes—The morphological similarities and differences

between E. pistioides and E. marianae are summarized in the
diagnosis of the former species, and presented in detail in
Table 1. The absence of corolla appendages at the base of
epipetalous stamens of E. pistioides provides an easy separa-
tion from E. marianae, but their nectaries are similar in regard
to the numerous stomata present on their epidermis (Fig. 2C).
Although the populations of the two species are located at

ca. 200 km distance from one another, they grow in similar
wet and shaded habitats (see Distribution and Ecology). It is
possible that the water regime plays an important role in the
diversification of Echeveria (Walther 1972). However, in the
absence of a phylogenetic study, it is not possible to determine
whether the similarities between E. pistioides and E. marianae
are the result of convergent evolution or a consequence of
close evolutionary relationships. A molecular study for ser.
Gibbiflorae with more extensive sampling than that of
Carrillo-Reyes et al. (2009) is necessary to understand evolu-
tionary relationships among the numerous members of this
group (Walther 1972), including several recently described
species (e.g. Reyes et al. 2011a; García-Ruiz and Costea 2014;
Jimeno-Sevilla et al. 2015). The two species also have a dif-
ferent phenology: E. pistioides flowers from November to
January, E. marianae from August to October. The rosette and
leaf shape of E. pistioides resemble superficially those of
E. guerrerensis J. Reyes, O. González & Brachet; however, the
latter species has different inflorescence and floral traits and
it was placed provisionally in ser. Urbinae Walther (Reyes
et al. 2011b).
Distribution and Ecology—Echeveria pistioides is currently

known from one large population in the vicinity of Piedras
de Lumbre, Mpio. Tzitzio, Michoacán, at elevations between
1,850 and 1,950 m. This geographical location is part of the
southern foothills of the Trans-Mexican Volcanic Belt within
Balsas River Basin. The species is saxicole and grows in
shaded habitats that maintain humidity even during the dry
season, for example, in wet ravines or margins of streams,
with E, W, and NW exposure. The substrate is thin and

Fig. 2 Scanning electron microscopy of Echeveria pistioides, pollen, nectary, and seed. A–B. Pollen (arrows indicate 4-colpate pollen grains).
C. Nectary surface (arrows indicate stomata). D–E. Seed morphology. Scale bars embedded in the images.
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clayey, on steep slopes or ledges of eroded and unstable rock
walls. The plants growing rarely in sunnier microhabitats
have leaf margins bordered by a thin red line, a feature that
was not observed in the individuals occurring in the more
typical shaded conditions. The steep slopes/ledges forming

the habitat of E. pistioides are colonized by bryophytes, and
herbaceous angiosperms such as Arisaema Mart. sp. and
Valeriana L. sp. The general type of vegetation consists of oak
and pine forest with mesophyllous elements such as Clethra
L., Oreopanax Decne. & Planch., Carpinus caroliniana Walter,

Table 1. Comparison of Echeveria pistioides and E. marianae (García-Ruiz and Costea 2014). For a comparison of the latter species with E. novogaliciana
and E. dactylifera, see García and Costea (2014).

Character Echeveria pistioides Echeveria marianae

Caudex Inconspicuous Acaulescent or inconspicuous
Length × diameter (cm) 2–15 × 1.5–2 4–6 × 3–4
Rosette
diameter (cm) 14–40 (50) 30–40
Leaves
Color Young leaves white-pruinose to glaucous; mature leaves

light-green to emerald green, remaining white-glaucous
towards the base

Not glaucous; light green to yellow-green
regardless of age

Shape Obovate-spatulate to widely obovate, obcordate, base
cuneate, apex rounded to truncate emarginated
or bilobed, mucronate

Obovate-oblanceolate; base amplexicaulous;apex
acute to mucronate

Length (cm) 16–25 5–22 (24)
Width (cm) 8–9 (12) 3–7.5
Margin/Border Margin entire with or without a thin, red-colored line

border, at the base, sometimes hyaline; young leaves
sometimes crenulate

Margin entire or lobed in the distal 1/2; border
with a thin, red line; young leaves ± crenulate

Inflorescence
Number of main axes 1–2 (3) 1–2
Length (cm) 30–60 (90) 80–90 (100)
Width at the base (cm) 5.8–9.5 (11) 6–13
Number of cincinni 3–4 6–8
Number of flowers per cincinnus 4–8 1–6
Shape Oblong-obovate to oblanceolate Oblong to ovate-lanceolate
Length (cm) 2–6 (9) 2–6.2
Width (cm) 1–2 (8) 0.5–1.5
Pedicel
Length × diameter (mm) 5–16 × 1.4–1.7 (2) 5–9 × 2–3
Flower length (mm) 12–16 15–20
Flower width (mm) 9.5–11 10–11
Sepals (calyx) Spreading, unequal Spreading to slightly recurved; unequal
Shape Triangular-lanceolate Triangular-lanceolate
Length × width (mm) 3.5–9 (11) × 4–6 9–15 × 3–6
Color Whitish-green Light green
Petals (corolla)
Corolla shape Pentagonal-conical in bud; cylindrical- urceolate at anthesis Pentagonal-conical in bud; broadly urceolate

at anthesis
Petal shape Oblong-lanceolate, carinate, mucronate Oblong-lanceolate, carinate
Petal length × width (mm) 10–15 × 4–6 15–20 × 6–7
External color Cream to light pink at the base, pink-orange to reddish

in the rest (including the tips)
Whitish-yellow at the base, orange in the rest, with

the tips reddish;
Internal color Cream at the base, pale pink in the median part

and orange-reddish at the tips
Pale white-yellow at the base, yellow-orange in the

rest, tips reddish
Corolla appendages Absent (1) 2; lanceolate, oblanceolate or conical, ascendant

or convergent
Nectaries
Shape Rectangular, reniform or bilobate Reniform
Length (mm) 1.6–2.2 2.5–3.3
Width (mm) 1 1
Color Cherry-red Pink with reddish margins
Stamens
Episepalous filaments + anther

length (mm)
10–11.5 10–12

Epipetalous filaments + anther
length (mm)

9–10.5 7–9

Anther length (mm) 1.5 2–2.5
Anther color Brown with red lines in flower button, yellow at anthesis Pink-reddish to yellow
Gynoecium/carpels
Length × width (mm) 9.5–10.5 × 4.5 10–13 × 4
Fruit Follicles semierect to ascendant, 5–12 × 2.5 mm Follicles semierect, 8.5 × 2.8 mm
Seeds Oblong to obovate, reticulate, 0.6–1 × 0.3–0.5 mm Oblong to obovate, reticulate, 0.6–0.8 × 0.25–0.3 mm
Flowering November–January August–October
Geographical distribution Center of Michoacán, S of Morelia SE of Jalisco
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Hedyosmum mexicanum Cordem ex Baill. Dominant and com-
panion species are Pinus leiophylla Schltdl. & Cham., Quercus
obtusata Bonpl., Sabal pumos (Kunth) Burret, Bursera hintonii
Bullock, Lysiloma acapulcense Benth., Agave cupreata Trel. & A.
Berger, A. inaequidens K. Koch, and Clusia salvinii Donn. Sm.
Pollination Biology—Based on field observations, flowers

are visited by hummingbirds.
Phenology—Flowers from November to January.
Preliminary Conservation Status—Although the species

is locally abundant, with thousands of individuals present, it
is apparently found only in a limited area SE of Piedras de
Lumbre (area of occupancy less than 100 km2. Therefore,
based on the IUCN (2016) criteria B2 biii, we preliminarily
assigned this species a Critically Endangered (CR) rank.
More field research will be carried out in the future to search
for other populations.

Additional Specimens Examined—MÉXICO. Michoacán: Municipio
Tzitzio, aproximadamente 1 km al SE de Piedras de Lumbre, 1,950 m,
ecotono entre el bosque de encino-pino y el bosque tropical caducifolio
con elementos de bosque mesófilo de montaña, 26 Oct 2015, I. García & I.
Torres 9132 (CIMI!).

Acknowledgments. We would like to thank Guadalupe Cornejo for
providing some phenology information, and to two anonymous reviewers
for their suggestions. The first author thanks to COFAA, EDI and SIP
projects 20141105, 20150493 of the Instituto Politécnico Nacional, Mexico
for supporting this research.

Literature Cited

Berger, A. 1930. Crassulaceae. Pp. 352–483 in Die natürlichen
Pflanzenfamilien, ed. 2, 18a, eds. A Engler and K. Prantl. Leipzig:
W. Engelmann.

Carrillo-Reyes, P., V. Sosa, and M. E. Mort. 2009. Molecular phylogeny
of the Acre clade (Crassulaceae): Dealing with the lack of definitions

for Echeveria and Sedum. Molecular Phylogenetics and Evolution 53:
267–276.

García-Ruiz, I. and E. Pérez-Calix. 2007. Una especie nueva de Echeveria
(Crassulaceae) originaria del estado de Jalisco, México. Acta Botánica
Mexicana 78: 125–132.

García-Ruiz, I. and M. Costea. 2014. Echeveria marianae (Crassulaceae), a
new species from Jalisco, Mexico. Phytotaxa 170: 35–40.

I. U. C. N. 2016. Guidelines for using the IUCN Red List categories and
criteria. Version 12. http://www.iucnredlist.org/documents/
RedListGuidelines.pdf (accessed August 25, 2016).

Jimeno-Sevilla, H. D., J. F. Santana-Michel, and P. Carrillo-Reyes. 2015.
Dos especies nuevas de Crassulaceae del sur de Jalisco, México. Acta
Botánica Mexicana 110: 71–88.

Meyrán, G. J. and L. López-Chávez. 2003. Las crasuláceas de México. Mexico,
D. F.: Sociedad Mexicana de Cactología.

Pérez-Calix, E. 2004. La familia Crassulaceae en el Bajío y Regiones
adyacentes. Ph. D. thesis. Mexico, D. F.: Universidad Nacional
Autónoma de México.

Reyes, J., C. Brachet, and O. González. 2011a. Echeveria novogaliciana, una
nueva especie de la familia Crassulaceae para los estados de Aguas-
calientes y Jalisco, México. Cactáceas y Suculentas Mexicanas 56: 82–95.

Reyes, J., C. Brachet, and O. González. 2011b. Echeveria guerrerensis
(Crassulaceae) una nueva especie para el estado de Guerrero, México.
Cactáceas y Suculentas Mexicanas 56: 75–81.

Ruzin, S. E. 1999. Plant microtechnique and microscopy. Oxford: Oxford
University Press.

Thiede, J. 1995. Quantitative phytogeography, species richness, and
evolution of American Crassulaceae. Pp. 89–123 in Evolution
and systematics of the Crassulaceae, eds. H. Hart and U. Eggli.
Leyden: Backhuys.

Uhl, C. H. 1992. Polyploidy, diploidy, and chromosome pairing in
Echeveria (Crassulaceae) and its hybrids. American Journal of Botany
79: 556–566.

Walther, E. 1972. Echeveria. San Francisco: California Academy of Sciences.
Wright, M. A., M. Welsh, and M. Costea. 2011. Diversity and evolution

of the gynoecium in Cuscuta (dodders, Convolvulaceae) in relation
to their reproductive biology: Two styles are better than one. Plant
Systematics and Evolution 296: 51–76.

970 SYSTEMATIC BOTANY [Volume 41




