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ABSTRACT. Exostema coulteri Hooker f. is trans-
ferred to the monotypic genus Syringantha Stan-
dley, and the new combination Syringantha coulteri
(Hooker f.) T. McDowell is made. Analysis of leaf,
flower, fruit, and pollen characters indicates the af-
finities of Syringantha are with the tribe Hame-
lieae. A description, illustrations, and micrographs
of pollen and leaves of S. coulteri (Hooker f.) T.
McDowell are provided.

HISTORY OF SYRINGANTHA

Exostema coulteri Hooker f. was first published
by W. B. Hemsley (1879), who attributed the spe-
cies to J. D. Hooker based on a manuscript in the
Kew herbarium. The specific epithet honors Tho-
mas Coulter (1793-1846), an Irish botanist and cu-
rator of the herbarium of Trinity College, Dublin,
whose collections from central Mexico include the
type for E. coulteri. The assignment of this species
to the genus Exostema (Persoon) Bonpland is not
discussed in the published description, but evi-
dently was based on characters of the corolla, sta-
men, capsule, and seeds. In particular, a more or
less tubular corolla, basifixed linear anthers with
filaments inserted near the base of the corolla tube,
and a septicidally dehiscent bilocular capsule with
winged seeds are characters shared with the genus
Exostema. However, the fully exserted stamens, for
which Exostema was named, are lacking in E. coul-
teri, which has the stamens only partially exserted.

Standley (1921) maintained E. coulteri in his
treatment of Exostema for the North American Flo-
ra, but noted “description compiled,” and appar-
ently did not see any specimens of this species. In
the dichotomous key to the 26 species of Exostema
included in Standley’s treatment, E. coulteri is the
only one with “Stamens included; corolla lobes
short, rounded.”

In 1930 Standley described the monotypic genus
Syringantha Standley with one species, Syringan-
tha loranthoides Standley, based on Mexican col-
lections by Karwinsky on loan from the Leningrad

Botanical Garden herbarium. Standley stated, “Syr-
ingantha is evidently a close relative of Exostema
... but the corollas are conspicuously different,”
noting that the short, broad and erect corolla lobes
of Syringantha contrast with the long, narrow and
recurved lobes in Exostema. He overlooked Syrin-
gantha’s resemblance to the anomalous Exostema
species E. coulteri.

Lorence recognized that Syringantha loranthoi-
des is identical to Exostema coulteri and used the
earlier name E. coulteri Hooker f. in his annotations
of specimens and in a checklist of Mexican genera
of the Rubiaceae (Lorence, 1990). This reduction
of S. loranthoides to E. coulteri has been followed
in a recent review of Rubiaceae classification by
Robbrecht (1994).

In the course of a revision of the genus Exostema
I have examined the morphology and pollen struc-
ture of E. coulteri and other Exostema species and
have determined that E. coulteri should be excluded
from Exostema. Differences between Syringantha
and Exostema are summarized in Table 1. The syn-
apomorphies for Exostema—the corolla with a nar-
rowly cylindrical tube, ligulate recurved corolla
lobes, and the anthers long exserted—are lacking in
Syringantha (Fig. 1). Syringantha also lacks char-
acters common to the genera closest to Exostema,
notably Coutarea Aublet and Portlandia P. Browne
(Andersson & Persson, 1991; Bremer, 1992), which
include anthers with latrorse dehiscence and tricol-
porate pollen with spinulose, foveolate exine (Fig. 2).
Exostema and closely related genera lack several
characters of Syringantha, such as caducous stip-
ules, a subconical nectar disc, and apiculate stamen
connectives, Moreover, Syringantha has abundant
raphide bundles in stems, leaves, flowers and fruits
(Fig. 3), which have not been previously reported
and are absent from all Exostema species (pers.
obs.). Consequently, the monotypic genus Syringan-
tha is here maintained, and the new combination
Syringantha coulteri (Hooker f) T. McDowell is
made for this species.
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Table 1. Comparison of selected characters of Syringantha, Hamelia, and Exostema.
Character Syringantha, Hamelia Exostema
Raphides present absent
Stipule persistence caducous persistent

Inflorescence branching
secundiflorous
Corolla color

Stamen filament shape flattened
Anther dehiscence introrse
Connective shape apiculate
Nectariferous disc shape subconical

Funicular attachment on seed

Pollen exine type smooth, reticulate

upper axes monochasial,

bright yellow, orange or deep red

at center of seed body

upper axes usually dichasial,
never secundiflorous

white turning pink, cream, tan
or pale yellow

terete-filiform

latrorse

not apiculate

discoid

at edge of seed body

spinulose, foveolate

RELATIONSHIPS OF SYRINGANTHA

Tribal affiliation of Syringantha is problematic.
Traditional subfamilies and tribes have been based
on a few characters, such as fruit type (Schumann,
1891) or presence of raphides (Bremekamp, 1966),
and have been artificial groups. Because they have
capsules and winged seeds, Syringantha and Ex-
ostema historically have been included in the tribe
Cinchoneae (Robbrecht, 1988). Recent authors
have allied Exostema and Syringantha with the
tribe Condamineae (Andersson & Persson, 1991),
and with a group of genera “associated with Por-
tlandia” to be segregated from that tribe (Rob-
brecht, 1993), but have not evaluated Syringantha
in detail. Raphides are presumably absent from
these tribes, although exceptions to this pattern
have been noted for certain genera (Robbrecht,
1988; Taylor, 1992). The combination of winged
seeds, raphides, and imbricate corolla aestivation
in Syringantha is incompatible with the subfamily
and tribal groupings currently recognized (Rob-
brecht, 1988).

Syringantha may be closely related to the genus
Hamelia Jacquin, a neotropical group of shrubs
with fleshy fruits and many small wingless seeds.
Despite the obvious difference in fruit and seed
types, Syringantha and Hamelia share many veg-
etative, floral, and fruit traits. Both have raphides
and deciduous stipules. Both have secundiflorus in-
florescence axes and bright yellow corollas (also or-
ange or red in Hamelia) with short, imbricate lobes.
The subeylindrical, somewhat angular corolla
shape in Syringantha resembles several Hamelia
species. In both Syringantha and Hamelia there is
a large, subconical ovarian disc that persists as a
conspicuous extension of the fruit above the calyx
limbs. In all Hamelia species the connective of the
stamen is extended beyond the anthers into a short

tip (Elias, 1976). Syringantha also has an apiculate
connective. Pollen in Hamelia is similar to Syrin-
gantha pollen in type and size (Fig. 2). Finally, the
restricted range of Syringantha in eastern Mexico
falls within the wider neotropical distribution of
Hamelia (Elias, 1976).

The tribe Hamelieae Kunth has been investigat-
ed in a cladistic study by Bremer (1987), who de-
fined it as a monophyletic group of five neotropical
genera. Lorence and Dwyer (1988) supported Bre-
mer’s circumscription of the tribe, but added two
small Mexican genera (Eizia Standley and Plocan-
iophyllon T. S. Brandegee). The Hamelieae, which
Bremer and Lorence consider a well supported nat-
ural group, is variable for characters such as fruit
type (capsule or berry), corolla aestivation (imbri-
cate or contorted), and pollen exine sculpting
(smooth reticulate or spinulose foveolate) (Bremer,
1987; Lorence & Dwyer, 1988). Characters for the
tribe as summarized by Robbrecht (1988) include
raphides present, usually terminal inflorescences
with flowers often yellow, and stamens inserted near
corolla base, although these traits also occur in var-
ious tribes in the Rubioideae. Synapomorphies .for
the Hamelieae, according to Bremer (1987), -
clude granulate or tuberculate exotestal cells, in-
floresence bracts scale-like or lacking, and aesti-
vation imbricate or right-contorted. Lorence and
Dwyer (1988) emphasized the importance of cap-
sule dehiscence, which they described as initially
loculicidal, to distinguish the dry-fruited genera of
the tribe. The microstructure of the exotestal cell
tangential walls of Syringantha has not been €x-
amined. Syringantha is consistent with the bract,
inflorescence, and dehiscence character states for
the Hamelieae.

The inclusion of Syringantha in the tribe Ha-
melieae would add winged seeds to this already
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Figure 1. Syringantha coulteri (Hooker f.) T. McDowell. —A. Habit. —B. Node,
in young leaf blade. —D. Flower. —E. Opened flower. —F. Dehiscent capsule. —G. Seed. (A, C, Stanford et al. 2207,

B, D, Webster & Armbruster 20526; E, Diaz Barriga 3872; F, G, Herndndez M. & Rodriguez 4967.)

di‘verse tribe. Bremekamp (1966) argued that
winged seeds of different morphologies had arisen
In various lineages, and that the character “winged
seeds” was therefore unsuitable for defining a nat-
ural group. Recent analyses of Rubiaceae phylog-
o have confirmed this conclusion (Bremer & Er-
iksson, 1992). Bremekamp (1952) transferred
several genera with winged seeds from the Cincho-
neae to the Hedyotideae, emphasizing the greater
importance of characters such as raphides and ex-
otesfal cell pitting. A similar, albeit controversial,
r*’_allﬁnment of winged-seeded genera from the tribe
Cinchoneae to a tribe of fleshy-fruited genera has

stipule caducous. —C. Raphides

been proposed by Bremer (1992), who transferred
Exostema and allied genera to the tribe Chiococ-
ceae on the basis of morphological and chloroplast
DNA characters.

The traditional, artificial subdivision of the Ru-
biaceae according to a few simple characters con-
tinues to confuse perceptions of phylogenetic rela-
tionships and character evolution within this large
family. It has long been acknowledged that groups
based on the characters of ovules per locule (one
vs. many) and fruit type (dry vs. fleshy) do not rep-
resent evolutionary lineages (Verdcourt, 1958; Bre-
mekamp, 1966). If the pluriovulate locule is prim-



Figure 2. Pollen in scanning electron mic

Weaver 2116; B, C. Taylor 13 I. McDowell

itive in the Rubiaceae, and the fleshy fruit has been
cation of the
family will need to recognize a number of subfam-

multiply derived, then a natural clas

ilies or tribes in which diverse fruit types occur
(Bremer & Eriksson, 1992). Similarly, if raphides
evolved more than once in the family, their occur-
rence marks two or more lineages, and may be ex-
pected in various subfamilial taxa (Robbrecht,
1988; Taylor, 1992). For

many taxa in the

Rubiaceae, morphological characters such as ra-

scopy, polar view. —A. §
—L. Exostema caribaeum (Jacquin) Roemer & Schultes. —D. Exostema mexicanum A. Gray. Scale bars

ingantha coulteri. —B. Hamelia patens Jacquir
5 um. (A

Steyermark 51128.)

phide occurrence and pollen type have yet to ].lf.':
examined (Robbrecht, 1988). The investigation of
molecular characters, such as chloroplast D A re-
striction site studies (Bremer & Jansen, 1991) and
DNA sequences (Bremer et al., 1995; Natali et al.,
1995) is now under way for many Rubiaceae la.\'a..
As additional morphological and molecular data "“_‘ﬂ
assembled and analyzed, evolutionary patterns 1
the Rubiaceae will be clarified. It seems lik.ely 1]1%111
current concepts of subfamilial relationships ant
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["ll?,llr_tl‘- 3. Transverse section of leaf of Syringantha coulteri, with raphide bundles indicated by arrows. —A. With one
bp? Rng ﬁh‘?r' needle crystals visible within and beside bundle. —B. With paired polarizing filters, raphide bundle
irefringent. Scale bars = 50 um. (A, B, Lorence 504.3.)

character evolution in the Rubiaceae will change Diego y la Hacienda de Santiaguillo, July 1842, Kar-
winsky 308, upper specimen (lectotype, selected

markedly as a natural system of classification de- h LE: isoloctot MW, F-fragment)
ere, LE: isolectotypes, MW, F-fragment).

velops.
Shrub 0.7-3.5 m high, with abundant raphides

throughout, leafy branches 1-2 mm thick, terete to
: ' slightly flattened (obtusely tetragonal), young twigs
Syn:f:::}::;;itij: rf}“;it?;,ni} .-:'I[;u;:i(.pl{-;“?i]cl. puberulent-glabrescent, red-brown, _ha:rk dark gray
e Ht‘rn;lv YDi.a ;n LP] N::-.r M::’ : .""‘;2' or brown, smooth or furrowed {n‘nl hs:-im:!'{i]. some-
1879, TYI”E:- 'i‘{ﬂi; h Hi.tial u flrlrlla ;iu‘ times with large, .ln'e;.;ular lenticels; .mp'ufus [3“3—
Coulter 209 I- ! e r"f" : Zimapdn, 1 2) ;mm long, triangular to subulate with thick-

F (holotype. K; isotype, MO). ening at base, glabrous, deciduous. Leaves with

petioles 3-10 mm long, ca. 0.5 mm thick, canalic-
ulate and puberulent to glabrescent, leaf blades

Taxonomy

5}"i'lgamhfl loranthoides Standley, Field Mus. Nat. Hist.,
Bot. Ser. 8(3): 153. 1930. TYPE: Mexico. Entre San



278

Novon

2.5-8 cm long, 0.4-2.2 em wide, narrowly elliptic
to lanceolate, base cuneate, apex briefly acuminate
with tip rounded, chartaceous to subcoriaceous,
surface finely bullate, margin often revolute, drying
green to yellow-green, glabrous or slightly puber-
ulent along midrib above, glabrous beneath (midrib
and blade not recurved), midrib slightly raised and
narrowly canaliculate above, slightly prominent be-
neath, lateral veins 3—-6 per side, obscure or evi-
dent but not prominent, venation visible to 3° veins,
domatia lacking, raphides visible in immature
leaves. Inflorescence terminal, 3—6 ¢m high, 3-5 cm
wide, a compound cyme with primary branching
dichasial and lateral branches secundiflorus, main
peduncles 1-2 cm long; flowers ca. 2 cm long, with
pedicels 0.5-2 mm long, ca. 0.3 mm thick, brac-
teoles minute, linear, to 1 mm long; hypanthium 2—
2.5 mm long, to 2.5 mm wide at top, tapering to
base, glabrous, calyx lobes 0.5-1.5 mm long, tri-
angular (rarely digitate); corolla bright yellow, gla-
brous, tube 14-20 mm long, 1.5-2.5 mm wide, sub-
cylindrical, expanded at base and constricted above
base, lobes 0.5-1.5 mm long, triangular, closing
upon anthers and not recurved, raphides visible in
corolla; stamens partially exserted, filaments flat-
tened, conviviant (forming false tube) toward base,
glabrous, inserted about 2 mm above the base of
corolla tube, anthers 4-5 mm long, basifixed, de-
hiscence introrse by longitudinal slits, connective
covering anthers abaxially and briefly apiculate, tip
ca. 0.5 mm long; style subequal to stamens, nar-
rowly clavate, with stigmatic surfaces linear; cap-
sule 5-8 mm long, ca. 3 mm wide, ellipsoid, smooth
or with fine costa, not lenticellate, brown, placentae
elongate, axile and attached at center of septum,
seeds ca. 12 per locule, attachment peltate near
center of seed body with acuminate wings overlap-
ping adjacent seeds; seeds 3—4 mm long, 0.5-1 mm
wide including wing, brown, with elongate acumi-
nate wings at each end of seed.

Phenology. Flowering from April to October
(especially in June and July). Fruits persistent
through much of year.

Distribution. Mexico, Sierra de Madre Oriental:
States of Tamaulipas, Querétaro, and Hidalgo (San
Luis de Potosi?). A plant of sclerophyllous thorn
scrub (matorral) vegetation on rocky limestone
slopes with thin soil, from 1000 to 2000 m eleva-
tion. The type locality for Syringantha loranthoides
Standley, cited as between San Diego and Santia-
guillo, is uncertain. No municipality or state was
given in Standley’s 1930 publication. A search of
maps shows many villages in Mexico with those
names. A likely placement for that locality, in the

southeast part of the State of Guanajuato, is about
13 km northeast of the town of Acambaro, where
there is a village named Santiaguillo with a village
named Plaza de San Diego just 5 km to the north-
east (Bartholomew, 1989). This would be an exten-
sion of the known range for specimens of Syrin-
gantha into an adjacent region. The Gray
Herbarium Index lists the locality for Syringantha
loranthoides as Chiapas, Mexico. This is far re-
moved from the known range for this species, and
is likely a misinterpretation of the original publi-
cation due to the occurrence of another village
named Santiaguillo in that state.

The type material cited by Standley for Syrin-
gantha loranthoides includes four separate collec-
tions by Karwinsky, numbered 308, 308, 308b, and
308¢c, from the St. Petersburg (Leningrad) herbari-
um (LE). The collection dates and/or localities dif-
fer for each of these specimens. The lectotype is
here designated as Karwinsky 308, upper specimen
on sheet. “Type specimen” is written in Standley’s
handwriting beside this specimen, and its inflores-
cence bears many flowers. The additional Karwin-
sky collections are of the same entity, and also bear
flowering material. There is a duplicate of the lec-
totype in Moscow (MW) and a fragment from it in
the Field Museum (F).

Syringantha coulteri is a low xeric shrub with
bright yellow flowers, corolla tube constricted near
base, and corolla lobes overlapping opening of
tube, and with linear stamens semi-exserted. Raph-
ides are visible in corolla, fruit, and immature
leaves. Seeds are small, brown, and waferlike, with
wings acuminate at distal ends.

Additional specimens examined. MEXICO. Hidalgo:
Municipio Jacala, rocky mountain side, 1250 m, f:’-'hﬂ-‘f
7333 (MO); Municipio Cardonal, 45 km E of Ixmizuilpan.
base of Barrancas de Tolantongo, 1400 m, Hernandez &
Rodriguez 4967 (MEXU, MO); 10 km NW of Zimapén,
1000 m, Gonzdlez Medrano 2369 (F, MEXU); 1/2 km N
of Molanguito, Gonzdlez Medrano 12789 (MEXU); Muni-
cipio Cardonal, Barranca de Tolantongo, Hiriart & Ortiz
43 (MO); Santiaguillo, July 1842, Karwinsky 39?-4'1{"“
specimen (LE, F-fragment); El Pantario et in Santiaguillo,
Apr. 1843, Karwinsky 308b (LE, MW, F-fragment); San-
tiaguillo, Oct. 1842, Karwinsky 308¢ (LE; F-fragment); 2-
2.5 km NE Molanguito, 1950 m, Lorence 5043 (MEXU):
Lorence 5044 (F, MEXU); NE of Jacala along highway, km
275-276, 1450 m, Moore & Woods 3676, (CM, GH, US):
11.2 m S of Jacala on Highway 85, 1850 m, Weaver 2116
(MO). Queretaro: 8 km NE of La Lagunita, along the
highway to Xilitla, 1400 m, Diaz Barriga 3872 (MEXU)
Municipio Matamoros, La Vuelta, 18 km NE of Landa ds:
Matamoros, 1500 m, Herndndez & Tenorio 7184 (MEXU):
25 km NE of Landa, along road to El Lobo, 1350 E
Reedowski 9295 (MEXU). Tamaulipas: 4 km W of
Capulin, 25 km N of Tula, near turnoff to Bustamﬁr'"g
1700 m, Gonzdlez Medrano 13191 (MO, MEXU); 4 Innf;l
of Bustamante toward La Presita and Tula, 23°25:
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99°45'W, 1600 m, Johnston et al. 11173 (MEXU, MO); 5
km S of Hoja Verde, Stanford et al 2207 (US); Jaucave,
Viereck 365 (US); 5 mi. NE of Palmillas, 23°22°N, 99°30W,
1180 m, Webster & Armbruster 20526 (MO). Mexico, no
locality: Coulter 227 (K), Coulter 410 (K).
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