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Cervantes, A. (Departamento de Botanica, Instituto de Biologia, UNAM, Apdo.
Postal 70-233, 04510 Meéxico, D.E, México; email: anac @ibiologia.unam.mx),
V. W. Steinmann (Instituto de Ecologia, A. C., Centro Regional del Bajio, Apdo.
Postal 386, 61600 Patzcuaro, Michoacédn, México; email: steinmann@inecolbajio.
edu.mx) & H. Flores Olvera (Departamento de Boténica, Instituto de Biologia,
UNAM, Apdo. Postal 70-233, 04510 México, D.E, México; email: mahilda@
servidorunam.mx). Adelia cinerea (Euphorbiaceae), formerly in Bernardia. Brit-
tonia 00: 000-000. 2003.—Se propone la combinacién nueva Adelia cinerea (ba-
sénimo: Bernardia cinerea), proporciondndose la descripcién morfolégica com-
pleta del taxon, asi como notas sobre la distribucién y ecologia. Se discuten las
diferencias morfolégicas y palinolégicas entre Adelia y Bernardia que justifican
la transferencia. La ubicacién de esta especie en Adelia implica un cambio de
tribu, de Bernardieae a Adelieae, en la subfamilia Acalyphoideae. El nimero de
especies mexicanas de Adelia se eleva a seis.

The Acalyphoideae, one of five subfam-
ilies of the Euphorbiaceae recognized by
Webster (1994), is the most diverse subfam-
ily in Mexico, with 16 genera found in the
country. With few exceptions these genera
are well defined and unlikely to be confused
with one another. Although the neotropical
genera Bernardia Houst. ex Mill. (tribe
Bernardieae) and Adelia L. (tribe Adelieae)
are superficially similar, upon close exami-
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nation they are quite distinct. Bernardia has
been associated with Adelia but the pollen
of Adelia differs markedly. Tribes Bernar-
dieac and Adelicae do not appear to be
closely related (Webster, 1994). Linnaeus
treated them together under Adelia, and
many taxa presently recognized as Bernar-
dia were first described in Adelia. Also, two
of the approximately 13 species currently
treated as Adelia were initially described as
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TABLE I
MORPHOLOGICAL AND PALYNOLOGICAL DISTINCTIONS BETWEEN Adelia AND Bernardia
Character Adelia Bernardia
Leaf glands absent present
Filaments connate, at the base or into a column free
Pistillode present absent
Anthers subdorsifixed versatile basifixed
Male disc glands extrastaminal, mostly annular, rarely interstaminal

composed of 5 segments
Fruiting pedicel
Pistillate flower

well-developed, long and slender
solitary or rarely in 2—4-flowered ra-

absent, or short and stout
racemose-spicate

cemes
Apertures 3(—4)-colp{oroid)ate 3-colporate
Costa ectocolpi not observed present
Operculum present, variable in shape and size; absent
stratified
Tectum almost complete and crotonoid; con- almost complete and punctate, deeply
tinous or nearly so punctate or almost reticulate; mostly dis-
continuous
Margo absent present
Foot layer very thin, almost absent thin or thicker, sometimes finely channeled
Columellae irregular in shape and diameter, short mostly uniform, as long as or slightly lon-

ger than the tectum thickness

Bernardia. The purpose of this paper is to
formally transfer one of these, B. cinerea,
to Adelia and elaborate on the morpholog-
ical and palynological distinctions between
these two genera.

Taxonomic Change and Discussion

Adelia cinerea (Wiggins & Rollins) A.
Cerv., V. W. Steinm. & Flores Olvera,
comb. nov.

Bernardia cinerea Wiggins & Rollins, Contr. Dud-
ley Herb. 3: 273, pl. 61, figs. 2 & 3. 1943. TypE:
MEXICO. Sonora: Mun. Guaymas, 15 mi S of La
Palma, basaltic hill, 2 Sep 1941, 1. L. Wiggins &
R. C. Rollins 227 (HOLOTYPE: DS No. 285347,
1soType: UC).

Adelia cinerea was described by Wiggins
and Rollins (1943) from fruiting material;
it was not until 1996 that staminate and pis-
tillate flowers were collected. Therefore, a
full morphological description of this spe-
cies is provided below.

Shrubs, to 4 m tall; dioecious or mon-
oecious; indumentum simple; latex absent.
Branches smooth, glabrescent, unarmed;
lenticels inconspicuous and rounded; bark
bright brown to reddish brown. Leaves al-
ternate; stipules subulate, 3—6 mm long, en-
tire, spreading to appressed, tomentose, de-
ciduous; petioles 0.5-2 cm long, densely to-

mentose; blades ovate to broadly ovate,
2.8-8 cm X 1.7-5.7 cm, the apex acute to
rarely obtuse, the base cordate, rounded,
truncate or slightly oblique, the margin den-
tate to crenate, velvety to the touch, adaxial
surface greenish, villous hairs ca. 0.6 mm
long, abaxial surface cinereous, dense vil-
lous hairs 0.6—1 mm long. Staminate inflo-
rescences axillary, racemose, pedunculate,
1-1.5 c¢m long at anthesis, ca. 6-20-flow-
ered, mostly with staminate flowers but
rarely terminated by a pistillate flower;
bracts 3-5, elliptic to triangular, imbricate,
subtending 2 or 3 staminate flowers, cucul-
late, ca. 1.5 X 1 mm, acute. Staminate flow-
ers on pedicels 1-1.5 mm long, sepals val-
vate, 5, narrowly triangular to elliptic, ca.
2.5 X 1.5 mm, densely pilose abaxially;
petals absent; disk extrastaminal, annular,
glabrous, fleshy, red; stamens 10, connate
at the base, in two whorls, red to blackish
purple; filaments 1.4-2.3 mm long, fili-
form, those of the outer whorl free above
the base, those of the inner whorl connate
and forming a column for ca. ¥ to ¥ their
length; anthers bilocular, versatile, subdor-
sifixed, globose to elliptic, 0.3—-0.5 mm
long; pistillode present. Pistillate flowers
solitary or rarely in 2—4-flowered racemes,
axillary, subtended by bracts as in the sta-
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minate flowers, on tomentose pedicels 8—
8.5 mm long in fruit; sepals 5-6, valvate,
triangular to oblong or oblanceolate, sube-
qual, ca. 3.5-6.5 X ca. 1.5 mm, acute to
obtuse at apex, densely pilose; disc annular,
fleshy, glabrous; ovary subglobose, shal-
lowly 3-lobed, densely tomentose; styles 3,
united ca. 2/3-4/5 their length, 3—-4 mm
long, 2-parted and laciniate at the apex.
Fruit capsular, (2-)3(-4)-lobed, 1-1.5 cm
diam., densely tomentose, rugose beneath
the pubescence. Seeds subspherical to
ovoid, rounded apex and base, 5.3-7 mm
diam., ecarunculate, slightly carinate on the
back, testa crustaceous, chestnut-colored to
nearly black, smooth but microreticulate
under high magnification.

Additional specimens examined: MEXICO. Sonora:
Mun. Guaymas, Sierra Libre, Microondas Avispas, ca.
28°28'50"N, 111°01'43"W, 250 m (this is the type lo-
cality or very close to it), 11 Aug 1985, Felger 85~
808 & Dimmitt (ARIZ, MEXU, SD, TEX); 30 May
1996, Steinmann 904 (ARIZ, IEB, MEXU. RSA); 2
Sep 1996, Steinmann 971 & Varela (ARIZ, DAV, IEB,
MEXU, RSA): Mun. Guaymas, Guaymas, 1887, Palm-
er 103 (US); Mun. Cajeme, Cerro La Antena, Mi-
croondas La Cubana, 27°27'45"N, 109°46'20"W, 300
m, 19 Sep 1994, Van Devender 94-601 & Yetman
(ARIZ, CAS, MICH, MO, TEX); 5.2 mi by dirt rd. N
of Rancho la Tuna, 0.1 mi by dirt rd. S of Arroyo El
Cajon. E side of Presa Alvaro Obregon (about 31.2 mi
by air NNE of Dam), 27°58'N, 109°44'W, 17 Aug
1983, Reichenbacher 1463 (ARIZ).

The placement of this species in Adelia
brings the number of Mexican species to
six, nearly half of the total in the genus. The
other Mexican species are A. barbinervis
Cham. & Schltdl., A. oaxacana (Miill. Arg.)
Hemsl., A. obovata Wiggins & Rollins, A.
vaseyi (Coult.) Pax & K. Hoffm., and A.
virgata Brandegee. Of these, all but A. bar-
binervis (southern Mexico and Central
America) and A. vaseyi (Texas and Tamau-
lipas) are endemic to Mexico.

Distribution and ecology.—Adelia cine-
rea is a narrow endemic of west-central So-
nora, Mexico, where it occurs in thornscrub
and the ecotone between desertscrub and
thornscrub, often on rhyolitic or basaltic
outcrops (Steinmann & Felger, 1997) at
100-300 m. Although known only from
four localities, it probably is not in danger
of extinction because most of the localities
occur in pristine and isolated rocky hillsides

that are not under pressure from agriculture
or development. Adelia cinerea flowers
from late May until September and fruits
from August until at least September.

Adelia cinerea, A. obovata, and A. vir-
gata have the northernmost distribution in
the genus. They grow in desertscrub. The
other species of Adelia are found farther to
the south in tropical and subtropical re-
gions.

Morphological considerations.—Despite
their superficial similarity, Adelia and Ber-
nardia can be distinguished by several mor-
phological traits (Table I). Figure 1 shows
differences between staminate flowers of A.
cinerea and B. fonsecae A. Cerv. & I.
Jiménez Ram. According to Webster (1994)
and Radcliffe-Smith (2001), the other gen-
era of the tribe Adelieae differ morpholog-
ically from Adelia by various features. In
Crotonogynopsis Pax there are numerous
staminate disc glands disposed among the
stamens (vs. the possession of a distinct ex-
trastaminal disc that is mostly annular but
rarely composed of five segments in Ade-
lia). In Enriguebeltrania Rzedowski and
Lasiocroton Grisebach, the filaments are
free (vs. connate in Adelia). In Leucocroton
Grisebach the indumentum is stellate-lepi-
dote (vs. simple in Adelia). The genera of
Bernardieae differ from Adelia by lacking
a staminate disc, possessing numerous in-
trastaminal disc glands, or possessing most-
ly septate disc glands. As mentioned above,
in Adelia there is an extrastaminal disc that
is mostly annular but rarely composed of
five segments. Adelia cinerea has all the
characteristics typical of Adelia so its place-
ment in that genus is unambiguous.

Adelia cinerea possesses a few charac-
teristics that are unique in the genus, for
example, staminate flowers in elongated ra-
ceme-like thryses (vs. fasciculate on
brachyblasts), stamens red to blackish pur-
ple (vs. yellow), and styles united most of
their length and laciniate only at the apex
(vs. laciniate nearly their entire length). Al-
though the stamens in the majority of Ade-
lia species are united only at the base and
not arranged in distinct whorls, in A. cine-
rea there are two whorls of stamens, and
the filaments of the inner whorl are united
into a column (Fig. 1A). This feature also
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Fig. 1. Staminate flowers. A. Adelia cinerea. Flower, showing extrastaminal annular disc, connate filaments
in two whorls, and pistillode (From Steinmann 971 & Varela, MEXU.) B. Bernardia fonsecae. Flower, showing
intrastaminal disc glands and free filaments (From Cervantes et al. 191, MEXU.)
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FiG. 2. SEM views of pollen grains. A. Adelia oa-
xacana (From Barajas 228, MEXU.) B. Adelia cinerea
(From Steinmann 971 & Varela, MEXU.) Both A and
B have a crotonoid tectum with the triangular elements
small, and a fusiform inconspicuous operculum; lack
a margo. C. Bernardia yucatanensis. Showing margo
and punctate tectum with psilate surface: lacks an
operculum (From Lira 383 et al., MEXU.)

occurs in Adelia triloba (Mill. Arg.)
Hemsl. (Webster & Burch, 1967), a rare
species of tropical rain forest in Nicaragua
to Panama (Webster, 2001).

Palynological considerations.—Adelia
and Bernardia also differ in their pollen, as
was reported by Nowicke et al. (1999) and
Takahashi et al. (2000). Pollen differences

between the genera are summarized in Ta-
ble I. Pollen of Adelia is 3(-4)-
colp(oroid)ate, with a stratified operculum,
the tectum almost complete and crotonoid,
and margo absent. Pollen of Bernardia is 3-
colporate; without an operculum; the tec-
tum almost complete, punctate, deeply
punctate, or almost microreticulate; the sur-
face psilate; and a margo present. Pollen of
Adelia cinerea is consistent with that of
other members of Adelia and not with Ber-
nardia by being 3-colpate; with an oper-
culum; with a crotonoid tectum; and with-
out a margo. Within tribe Adelieae, the pol-
len of Crotonogynopsis and Enriquebeltra-
nia is distinctive in the absence of the
opercula. Adelia shares with the Lasiocro-
ton and Leucocroton, tribe Adelieae, the
crotonoid tecta and unequivocally stratified
opercula, suggesting that they are mono-
phyletic (Takahashi et al., 2000). Figure 2
shows equatorial views of acetolyzed pollen
grains from two species of Adelia and one
of Bernardia. The pollen of both species of
Adelia are similar in the shape and size of
the operculum.
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