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road to Jitotol, Breedlove 23100 (DS); Mpio. San Andrés Larrainzar, ca. summit of Chuchil Ton, NE of
Bochil, Breedlove 26764 (DS, LL, MICH-2, MO); Mpio. Tenejapa, in the Paraje Kurus Ch’en, Breedlove
28219 (DS, MO, RSA, TEX); Mpio. Tenejapa, at Moel Ch’en near Tenejapa Center, Breedlove 42891 (CAS,
MO, TEX); Mpio. of Rayén, in the Selva Negra, 10 km above the Raydén Mezcalapa along the road to Jitotol,
Breedlove & Keller 49339 (CAS); 12 km N of Jitotol along a side road 10 an oil well, Breediove & Thorne
27441 (DS); Mpio. Pueblo Nuevo Solistahuacdn, ca. Rincén Chamula, Clarke 293 (DS, TEX); Mpio. Pueblo
Nuevo Solistahuacdn, Clinica La Yerbabuena, Heath et al. 2186 (CAS); 3 km N of Pueblo Nuevo Solis-
tahuacin, Lathirop 5282 (DS); 5 mi SE of Pueblo Nuevo Solistahuacdn, on Pemex Road, Larhrop 6531 (DS);
16 km N of Pueblo Nuevo Solistahuacdn between Rineén Chamula and Rayén, Lathrop & Thorne 7392 (DS);
Rinc6n Rayén (Selva Negra), MacDougal 6022 (DS); Mpio. Yajalén, camino a la punta del Cerro Ventana,
Méndez T. 6694 (MO); Mpio. Pueblo Nuevo Solistahuacdn, 3 km NW of Pueblo Nuevo Solistahuacdn, Ml
705 (DS, RSA); Mpio. Puebio Nuevo Solistahuacin, en Reserva Natural Yerbabuena, frente a la Clinica
Yerbabuena, 2 km NW de Pucblo Nuevo Solistahuacin, Reyes G. 1661 (BM, IEB, MO} Jitotol Ridge of the
Northern Highlands, ca. 15 km N of Pueblo Nuevo Solistahuacin, Thorne & Lathrop 40419 (DS, RSA); Ji-
totol Ridge of the Northern Highlands, Mpio. Pueblo Nuevo Solistahuacin, 3 km NW of Pueblo Nuevo Solis-
tahuacan, Thorne & Lathrop 41753 (DS); Mpio. Raydn, Jitotol Ridge of the Northern Highlands, 9 mi NW of
Pueblo Nuevo Solistahuacin, along the road between Rincén Chamula and Raydn, Thorne & Lathiop 46603
(RSA); Mpio. Pueblo Nuevo Solistahuacdn, Jitotol Ridge of the Northern Highlands, 3 km NW of Pueblo
Nuevo Solistahuacin, Thorne & Lathrop 46753 (RSA); vicinity of Pueblo Nuevo Solistahuacdn, 125 km NE
of Tuxtla Gutiérrez, Tillet 636-50 (RSA).—OAXACA: roadside 2-3 km SW of Totontepec on road from To-
tontepec to Tamazulapan Mixe, Benz et al. 614a (WIS); Atlantic slope of mountains, along road between
Ixtldn and Valle Nacional, Breckon & Christiman 674 (W15-2); 6.5 km E of the Mitla to Choapan road along
road to Zacatepec, N slope of Cerro Zempoaliepetl, Breedlove & Almeda 64713 (CAS); on the NNE slope of
Cerro Humo Chico, Breedlove & Mahoney 72425 (CAS, RSA); along Oaxaca-Tuxtepec road, Hwy 175 be-
tween Km 130 and 140 beyond Cerro Pelén, Cardson 4157 (F, RSA); along Hwy 175 between Valle Nacional
and Oaxaca, 17-19 mi above bridge at Valle Nacional, Croat & Hannon 65582 (MO); Km 75 on Mex Hwy
175 from Tuxtepec to Oaxaca, Holmes 4566 (NY); Duio. Villa Alta, Sierra de Judrez, camino de Calpulalpan
aTalea, a 10 km al N de la desviacién a Yalina, Lorence 4229 (CAS, MQ); Duo. Ixtldn, Sierra de Judrez, Ruta
175 a 10 km NE de Cerro Pelén, Lorence 4241 (MEXU, MO); Oaxaca to Tuxtepec, Km 105, 9 Apr 19064,
MacDongall s.n. (MEXU); Km [08 Oaxaca to Tuxtepec hwy, MacDougall 34220 (US); Mpio. Totontepec,
Dtto. Mixe, 5.5 km S of Totontepec on road to Mixistlin, Martin 186 (MEXU, MO); Mpio. Totontepec, Dtto.
Mixe, Cerro La Mitra a 5 km de Totontepec, Ramirez G. 775 (MEXU, MICH, MO, RSA, TEX); 19.1 km N
de Yacochi, en el eamino a San Andrés Yaa, Dito. Mixe, Torres C. 714 (MEXU-2, MO, RSA, TEX); Mpio.
Totontepec, Dito. Mixe, | ki N de la desviacidn a Villa Alta, la cual se encuentra 7.5 km § de Totontepec,
Torres C. 11768 (MEXU, RSA, WIS); 30.4 mi N of Ixtlin de Judrez, at pass as it drops down to gulf slopes,
Oaxaca-Tuxtepee road, Tierner 80A-52 (TEX).

Cobaea bigurita is most closely related to C. scandens, from which it can be easily
distinguished by its deltate calyx lobes, which are 7-18 mm wide, whereas C. scandens
has circular or broadly ovate calyx lobes, which are (16~) 19-32 mm wide. Cobaea biau-
rita also has longer filaments (62-75 mm vs. 41-59 mm) and styles [(47-) 55-80 mm vs.
41-56 mm].

A few collections from Chiapas near Jitotol and Pueblo Nuevo Solistahuacan have
longer and narrower calyx segments than typical specimens of C. biaurita (Clarke 293,
Breedlove 23100, Breedlove 49339, Heath et al. 2186, Lathrop 5282, Lathrop & Thorne
7392, MacDougal 6022, Thorne & Lathrop 40419, Thorne & Lathrop 41753 Thoime &
Lathrop 46603, Tillet 636-50), and some of those lack the characteristically auriculate
bases on the lower leaflets. The calyx segments range from 34-39 mm long and 7-9 mm
wide, whereas those of the typical specimens range from 26-34 (-37) mm long and 10-18
mm wide. Among the typical specimens, the trend is for the longer calyx segments to be
the widest. For example, the specimen that has calyx segments 37 mm long has a calyx
width of 18 mm. Thus, the calyx segments of typical material may approach those of the
atypical material in length, but are nonetheless twice as wide when they do. Because one
intermediate (Thormne & Lathrop 46753) with calyx segments 39 mm long and 12 mm
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FIG. 18. Distribution of Cobaea biaurita, C. scandens, and C. paneroi.

wide, as well as a typical specimen (Lathrop 6531), have been found in the same area, and
the two forms are similar in all other respects, the form with longer, narrower calyces is
here included in C. biaurita.

Some unusual specimens of C. scandens from the state of Veracruz, Mexico, have
been confused with C. biaurita in the Flora of Veracruz (Nash 1979; see discussion of C.
scandens, no. 6, below). The calyx segments of these specimens are more similar to those
of C. biaurita than in typical representatives of C. scandens, but are ovate, whereas those
of C. biaurita are deltate. All of the specimens cited in Flora of Veracruz as C. biaurita
are either C. scandens or C. stipularis. I have seen no specimens of C. biaurita from
Veracruz.

See the discussion under C. pringlei (no. 2) for characters that separate that species
from C. biaurita and C. trianae, all of which are morphologically very similar, and for the
reasons that Rzedowski et al. (1995) and Rzedowski and Calderdn de Rzedowski (1995)
placed C. biqurita in synonymy under C. stipularis.
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6. Cobaea scandens Cavanilles, Icon. 1: 11. 1791. Rosenbergia scandens (Cavanilles)
House, Muhlenbergia 4: 23. 1908.—TYPE: tab. 16 in Cavanilles’s /cones, 1791
(lectotype, here designated.)

Cobaea lasseri Pittier, Bol. Soc. Venez. Cienc. Nat. 4: 346 (‘lasserii’). 1938.—TYPE:
VENEZUELA, Distrito Federal: near Los Castillitos, 1600 m, May 1938, Lasser I
{holotype: VENI).

Stems slender, woody, glabrous or rarely minutely villous at the nodes. Leaves green,
usually suffused with purple, with 6 leaflets; rachis 47-67 mm long, glabrous or puberu-
lent along the channel; petiolules 4-11 mm long, glabrous or puberulent along the chan-
nel; blades 44-115 mm long, 20-65 mm wide, glabrous, margins minutely ciliate; upper
and middle leaflet pairs broadly elliptic to ovate, base rounded to acuminate, apex acute
to acuminate; basal pair elliptic, unequally auriculate, the margin not long-ciliate. Inflo-
rescence of 1-3 flowers; bracts fully to partly expanded, or sometimes abscised at matu-
rity, with 6 leaflets. Peduncles (1.0~} 3.0-6.6 cm long, glabrous or puberulent basally.
Pedicels 13.4-23.0 cm long, glabrous, tightly curved at the apex in fruit. Calyx segments
20-32 mm long, (16-) 19-32 mm wide, green, chartaceous, circular to very broadly ovate,
apex rounded to emarginate or rarely broadly acute, margins plane, glabrous or minutely
ciliate, puberulent adaxially except near the midvein, glabrous abaxially. Corollas pale
green, turning deep purple with age, chartaceous, lobes puberulent externally but some-
times only near the margin, glabrous except for the long-villous annulus internally; tube
39-43 mm long, 3349 mm wide, campanulate, widest at the apex; lobes 14-21 mm long,
much shorter than the tube, 22-32 mm wide, depressed-ovate or sometimes approaching
broadly deltate, apex rounded, inrolled at the margin, imbricate, not wrinkled in bud. Fil-
aments 41-59 mm long, adnate basally for 8—-13 mm, positioned ventrally, bent basally,
sharply curved at the apex, becoming undulate after dehiscence; anthers 9—12 mm long,
1.5-2.5 mm wide, yellow, orange, or purple, lanceolate, straight in bud, sometimes curved
but not twisted after dehiscence, introrse. Styles 41-56 mm long; style branches 3—5 mm
long, flattened, papillae long, occurring on adaxial surface only (type I stigmas). Fruit
59-67 mm long, maculate. Seeds 3545 per fruit, 1620 mm long, 10-13 mm wide, fur-
nished with scales; wings 2-3 mm wide. Chromosome number: 2n = 52. Figs. 8, 9F.

[llustrations. Cavanilles (1791: tab. 16, 17); Jacquin (1809: tab. 87); Peter (1891: fig.
19); Brand (1907: fig. 6); Grant (1959: fig. 19); Meeuse (1961: fig. 83); Grant and Grant
(1965: figs. 41, 42); Steyermark and Huber (1978: fig. 254A); Nash (1979: fig. 1); Ippolito
and Suarez (1998: fig. 2).

Phenology. Collected in flower and fruit year-round.

Distribution (Fig. 18). Mexico (Veracruz and closely adjacent areas of Hidalgo and
Puebla; probably adventive in Chiapas, Oaxaca, México, and Michoacan), and introduced
in Jamaica, Costa Rica, Guatemala, Bolivia, Colombia, Ecuador, Peru, and Venezuela; wet
forests along the forest edge or in openings; 900-1650 (~3000) m.

REPRESENTATIVE SPECIMENS. Jamaica. PORTLAND: near road between Section and Hardwar Gap, Ander-
son & Sternberg 3027 (TEX); N slope of Hardwar Gap, Port Royal Mits, Thorne & Proctor 48262 (RSA-2).

Mexico. HIDALGO: along Hwy 105 between Pachuca and Tampico, 18-23 mi S of Huejutla. 20°59’N,
98°31'W, Croar & Hannon 65983 (CAS, MO); Puerto del Zopilote, ca. Km 329 on Hwy between Santa Ana and
Chapulhuacin, Moore 3393 (GH, UC).~——PUEBLA: Mpio. Teziutldn, ca. the town of Teziutldn, Dodds 59 (MICH);
Mpio. Chichiquila, camine Tizapa—Chichiquila, Mdrquez er al. JM-135 (IEB, WIS-2): San Pedro, Nicolas 44
(G-6).—MExIico: Dist. of Temascaltepec, Nanchititla, Hinron 4111 (G, TEX).—MICHOACAN: Zitdcuaro-El
Sedano, Hinton 11945 (TEX).—VERACRUZ: Mpio. San Andrés Tuxtla, lado W de Cerro Mastagaga, ca. 13 km
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al NE de San Andrés Tuxtla, Beaman 5607 (F, MEXU); Orizaba, Bowreri 150 (GH); Orizaba, Botteri 294 (F-2,
GH-2, UC, US); Orizaba, Bonteri & Swmichast 1371 (MICH, US); congregacion de Lxtapan, en la Sierra de
Chiconquiaco, Tonaydn, Calzada 2100 (F, MEXU); Mpio. Banderilla, al N de Banderilla, Rancho La Martinica,
Calzada 7863 (MEXU); Mpie. Juchique de Ferrer, El Cerro de Villa Rica, ca. de Mundo Nuevo, Castillo C. &
Cortez 1858 (W1S); Mpio. Alto Lucero, La Piedra Cuata entre Plan de las Hayas y Tierra Blanca, Castillo C. &
Vizquez 1366 (Fy; Mpio. Tepetzintla, Sierra Otontepec, Castillo C. et al. 2529 (F}; Mpio. Calahualco, Barranca
de Alotonilco, entre Jamapa y Atotonilce, Chdzare & Oliva 3291 (WIS); Mpio. Pz de Enriquez, | km N of Pdz
de Enriquez, 8 km (by air) SW of Yecuatla, on road to Misantla, Diggs & Nee 2827 (BR, CAS, F, GH, MICH,
TEX); Mpio. Naolinco, carretera Xalapa a Naolinco, desviacion a Tonaydn, Fay & Herndndez 738 (AAU); Ix-
toteno a 5 km de Atzalan camino a Tlapacoyan, Lot 220 (GH-2, MEXU); Mpio. Naolinco, 10.6 mi N of turnoff
at 140 on road to Misantla, 2.9 mi S of Naolinco, Lickow 3047 (TEX); Salto del Gato, 4 km NE de Jalapa, Ban-
derilla, Mdrquez & Dorantes 158 (F, MEXU, MO); 2 km al SE de Dos Pocitos, camino a Ixtapan, Tonayn,
Mdrguez R. er al. 467 (F, NY-2, W, WIS); Cerro Punta Coscomat [Coscomatepec?], Matuda 1505 (MEXU,
MICH); Orizaba, Miiller 634 (NY); Mpio. Soteapan, along trails to base of Volcdn Sarta Marta, 0-3 km E of
village of Santa Marta, Nee et al. 24664 (F, WIS); Sta. Rita, Sierra de Chiconquiaco, Nevling & Génrez-Pompa
15 (F, GH); 500 m despues de la desviacidn al Ingenio La Concepcidn, Jilotepec, Ortega 312 (F); 2 km despues
de la desviacion al Ingenio La Concepeién, Jilotepec, Ortega 340 (F, 1EB, MEXU, MO-2); Mpio. Xalapa, Par-
que Ecoldgico Feo. Javier Clavijero, Ortega O. 1517 (F); El Esquilén, cerca de Jilotepec, Ramaos 355 (CAS,
MEXU, US); Banderillas Temascaltepec, Rosas R. 536 (F, GH); Jalapa, Smith 1873 (F, MEXU, MICH, NY, UC),
El Vijia, Santiago Tuxtla, Sousa 2587 (CAS); entre Tequila y San Andrés Tenejapa, S. A. Tenejapa, Vizguez T.
507 (F, MEXU, NY-2, WIS); Mpio. Atzalan, ca. del pantedn, Venrura A. 11 (CAS, IEB, MO); Mpio. Nantla, La
Unién, Vemura A. 3597 (DH, MICH, TEX), Mpio. Jilotepec, Esquilén, Ventwra A. 5753 (LL}; Mpio. de
Naolinco, Agua Santa, Veniura A. 11030 (CAS, MO); valley NW of La Perla (vicinity of Orizaba) along river,
Weaver et al. 1738 (F-2, GH, MICH); Cerro de Macuiltepetl, Xalapa, Zola B. 394 (F, MEXU, UC}; Vista Her-
mosa, Jilotepec, Zola B. 563 (F, MEXU-2). U.S.A. TEXAS: cultivated at the University of Texas greenhouses,
Prather 1269 (TEX).

Costa Rica. CARTAGO: along a stream that crosses the road to San Gerardo, on the NE edge of Cot,
Prather 1378 (TEX). Guatemala. EL QUICHE: 0.5 mi NW of Nebaj, Proctor 25399 (TEX).

Bolivia. La Paz: Coroico, Badcock 848 (AAU).  Colombia. ANTIOQUIA: Mpio. Medellin, Corregimiento
Santa Helena, SE de Medellin, Via Rionegro, Km 6~15 de Medellin, Callejas & Escobar 7363 (TEX).
Ecuador. BOLIVAR: along road Chillanes—EL Tambo, van der Werff et al. 12508 (TEX).—CARCHE Tuledin-Quito
road, 114 km from Tulcdn, Boeke 872 (TEX).—NAPO: Quijos Cantén, Carretera Tena-Baeza, Gudiiio & Zak
1253 (TEX).—TUNGURAHUA: In Bafios opposite Hotel Sangay, Tollsten 126 (GB, 8). Peru. CAJAMARCA!
Prov. Cutervo, alrededores de Gruta San Andrés, Mostacero et al. 1704 (AAU, F-2, TEX).—PAsco: 2-5km N
of Oxapampa on road to Pozuzo, Gentry & Smith {AAUY), Prov. Oxapampa, Mallampampa, 26 km SW of Huan-
cabamba, Smith & Canne 5873 (AAU, TEX). Venezuela. TRUJILLO: just S of Valera in the Andean foothills
along the road to Mérida, Prather 1582 (TEX).

The circular or very broadly ovate calyx segments of C. scandens distinguish it from
all other species. It is the sister taxon to C. biaurita; characters distinguishing the two taxa
are discussed under C. biaurita, no. 5.

Determining the native distribution of C. scandens is a difficult task, because the
species is so widely cultivated and naturalized. Nearly all of those specimens that are not
identifiable as cultivated or escaped material are from the Mexican state of Veracruz, but
a few are from adjacent states. I have also seen a few specimens from the states of Chi-
apas, Oaxaca, México, and Michoacdn, which are not clearly marked as cultivated, but
which were collected in fencerows, roadsides, or other disturbed habitats, or from areas
where C. scandens is cultivated. This suggests to me that these plants might be natural-
ized or adventive. Thus it seems that the native range of C. scandens includes Veracruz
and closely adjacent areas in the states of Hidalgo and Puebla; the morphological varia-
tion seen among collections from this region encompass nearly all of the variability of C.
scandens. Collections from other areas are relatively uniform and are very similar to cul-
tivated plants.

Nash (1979) treated some unusual specimens of C. scandens from Veracruz (Botieri




46 SYSTEMATIC BOTANY MONOGRAPHS VOLUME 57

150, Matuda 1505, Sousa 2587, Weaver et al. 1738, and Vdzquez 507) as C. biqurita.
Nearly all of these are from an area near Volcdn Orizaba. They are unusual in that the
calyx lobes are not as wide and are broadly acute, as opposed to rounded or emarginate.
Also, a few of them have a mucro on the calyx that is 3—-5 mm long, whereas the mucro
on typical calyces is 1-2 mm long. In other features they resemble typical C. scandens.
The calyces on these specimens are very variable, which may indicate introgression from
either C. stipularis or C. paneroi, both of which occur nearby. Cobaea minor occurs on
Volcin Orizaba as well, but it is unlikely that the unusual specimens could be the result of
hybridization between C. minor and C. scandens, because the atypical specimens do not
resemble C. minor in any way. The only remaining specimen (Herndndez & Trigos 809)
that Nash cited as C. biaurita is C. stipularis.

The type of C. lasseri falls clearly within the circumscription of C. scandens. The
flower is somewhat smaller than those of most specimens of C. scaidens but is similar to
a naturalized form that is common in Venezuela, especially in the Andean region, and is
no smaller than in occasional collections from Mexico.

The description and piate in the protologue were based on specimens grown in the
Madrid Botanical Garden. There exists in MA one undated sheet that may be from the liv-
ing material upon which Cavanilles based the description and illustration (Garilleti 1993),
but Cavanilies did not annotate the sheet, and the specimen may have been collected from
the garden at a later time, as were two other sheets labeled “Cavanilles Typi” (photos:
TEX! IEB!). There are two flowers on the undated sheet, and one of them is clearly tera-
tological, having ten corolla lobes, and does not fit the original description or illustration.
Because there is no clear indication that this specimen is original material and because the
specimen does not fit the original description in some regards, I designate excellent plate
as the lectotype.

Cobaea scandens is widely cultivated in North and South America, Europe, Asia,
Africa, and New Zealand. It has become naturalized in Central America, northern South
America, Jamaica, some parts of Mexico, New Zealand, and the Philippines. In Mexico
the leaves of C. scandens are used to make a tea used as a cough suppressant (Garcfa R.
1988; de 1a Rosa 1983).

7. Cobaea paneroi Prather, Brittonia 48: 116. 1996.—TYPE: MEexico. Hidalgo: Mpio.
Tenango de Doria, 5 km NE de Tenango de Doria, 1690 m, 5 Jul 1979, Herndn-
dez M. 3332 (holotype: MEXU!: isotypes: MEXU! MOU).

Stems slender, woody, villous at the nodes. Leaves, green suffused with purple, with
6 leaflets; rachis 28~61 mm long, sparsely puberulent especially along the channel; peti-
olules 2-7 mm long, puberulent along the channel; blades 46~103 mm long, 23-44 mm
wide, puberulent along the veins abaxially, margins minutely ciliate; upper and middle
pairs obovate to elliptic to broadly elliptic, base acuminate to rounded; basal pair obo-
vate, base truncate to slightly cordate, the margins not long-ciliate. Inflorescence a soli-
tary flower; bracts poorly developed or abscised at maturity, with 4-6 leaflets. Peduncles
I-4 cm long, puberulent. Pedicel 7—14 ¢m long, puberulent, especially at the base,
slightly bent at the apex in fruit. Calyx segments 20-27 mm long, 14-16 mm wide,
green, chartaceous, ovate to lanceolate, lon g-acuminate, margins plane, glabrous or
minutely ciliate, puberulent in a broad zone near the margin adaxially, sparsely puberu-
lent abaxially. Corolla greenish white, tinted with purple or purple throughout, charta-
ceous, puberulent especially towards the apex externally with some long trichomes near
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the base; tube 35-38 mm long, 33-36 mm wide, campanulate, widest at the apex; lobes
[5—18 mm long, much shorter than the tube, 23-25 mm wide, broadly ovate, apex
rounded, inrolled at the margin, imbricate, not wrinkled in bud. Filaments 45-55 mm
long, adnate basally for 3-5 mm, positioned ventrally, bent basally, sharply curved at the
apex, becoming undulate after dehiscence; anthers 7-9 mm long, 1-2 mm wide, yel-
low(?), lanceolate, straight in bud, not twisted after dehiscence, introrse. Styles 40-45
mm long; style branches 4-5 mm long, flattened, papillae long, occurring on adaxial sur-
face only (type I stigmas). Fruit 45-55 mm long, maculate. Seeds many per fruit, 10-15
mm long, 7-12 mm wide, furnished with scales; wings 1-2 mm wide. Chromosome
number unknown. Figs. 10A, 19,

Phenology. Collected in flower in February, July, and October, and in fruit in July.

Distribution (Fig. 18). Mexico (Hidalgo and adjacent Puebla); montane cloud forests;
1200-1700 m.

ADDITIONAL SPECIMENS EXAMINED. Mexico. HIDALGO: Mpio. Tenango de Doria, 9 km E de Tenango de
Doria, hacia Tutotepec, Herndndez M. 5536 (MEXU, MO).—PUEBLA: along Hwy 130 about 5 km by road S
from Xicolepec de Judrez, Dieterie 3642 (MICH).

Cobaea paneroi is distinguished from all other species in the genus by its long-
acuminate calyx segments. In addition, it can be distingnished from all other North
American species of sect. Cobaea by the base of its lowermost leaflets, which are ex-
auriculate.

Cobaea section Pachysepalae Prather, sect. nov.—TYPE: Cobaea pachysepala Standley.

Lobi corollae acuti vel acuminati. Sepala coriacea zona angustissima pubescentiae in
pagina adaxiali. Filamenta villosa ca. 1-2 cm sub apice.

Inflorescence erect, with at least two bracts; pedicels 17.0-22.5 (=27.5) cm long.
Calyx segments coriaceous, densely puberulent near the margin adaxially, zone of pu-
berulence 0.5-2.0 mm wide. Corolla lobes broadly ovate to very broadly ovate, shorter
than the tube, apices acute to acuminate. Filaments villous at the base and about 1-2 cm
below the apex. Style branches flattened, reflexed, not twisted, with rounded apices; papil-
lae long, covering only the adaxial surface (type I stigmas). Ovary with at least two ovules
per locule.

Section Pachysepalae is monotypic. Cobaea pachysepala has many characters that
attest to its close relationship with the species of sect. Cobaea, but it is placed in a mono-
phyletic lineage with sect. Rosenbeigia in the molecular analysis. It can be easily distin-
guished from all other species of Cobaea by the patch of villous pubescence near the apex
of the filaments. Cobaea pachysepala occurs in Guatemala and the Mexican state of
Chiapas.

8. Cobaea pachysepala Standley, Contr. U.S. Natl. Herb. 17: 456. 1914 —TYPE:
GUATEMALA. Sacatepéquez: Volcn de Agua, 15 Feb 1905, 9000 ft, Kellerman
4395 (holotype: US!, photo: MICH!, isotype: MICH!).

Cobaea tomentulosa Standley, Contr. U.S. Natl. Herb. 17: 457. 1914. Cobaea pachy-
sepala f. tomentulosa (Standley) D. N. Gibson, Fieldiana: Botany 31: 354.
1968.—TYPE: GUATEMALA. Quetzaltenango: ca. Zunil, 2340-2400 m, 20 Jan
1896, Nelson 3683 (holotype: US!, photo: MICH!; isotype: GHY).
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FIG. 19. Cobaea paneroi. A. Distal portion of style and style branches. B. Portion of the habit. C. Flower.
D. Cross section of a style branch; the lower part of the diagram is the abaxial surface. (Based on Herndndez
3332, MEXU.)
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Stems slender, woody, puberulent along the internodes, sometimes only sparsely so,
villous at the nodes. Leaves green, often suffused with purple, with 6 leaflets; rachis
42-62 mm long, puberulent, sometimes only sparsely so; petiolules 4-11 mm long, pu-
berulent; blades (35-) 60-90 mm long, 13-35 mm wide, pubescent on abaxial surface, es-
pecially along the veins, sometimes along the veins adaxially, rarely glabrous, margins
minutely ciliate; upper and middle leaflet pairs elliptic, base rounded to acute, apex acute
to acuminate; basal pair usually long-ciliate at the base. Inflorescence of 1-5 flowers;
bracts usually fully expanded, sometimes only poorly so or abscised at maturity, with 6
leaflets. Peduncles 3.7-9.7 cm long, usually puberulent, rarely glabrous. Pedicels
17.0-22.5 (=27.5) cm long, puberulent, especially at the base and the apex, tightly curved
at the apex in fruit. Calyx segments 18~33 mm long, 3-8 mm wide, green, coriaceous,
lanceolate to lanceolate-ovate, apex acute to acuminate, margins plane, minutely ciliate,
puberulent in a very narrow zone just inside the margin adaxially, glabrous to densely pu-
berulent abaxially. Corollas green to yellowish green or whitish green, chartaceous, pu-
berulent, especially near the apex, sometimes with long trichomes at the base externally,
puberulent internally on the upper lobes or glabrous, with a Jong-villous annulus; tube
38-45 mm long, 30-41 mm wide, campanulate or rarely narrowly campanulate, widest at
the apex; lobes 11-22 mm long, much shorter than the tube, 14-24 mm wide, broadly to
very broadly ovate, apex acuminate or sometimes acute, sometimes inrolled at the mar-
gin, imbricate, not wrinkled in bud. Filaments 46-62 mm long, adnate basally for 7-9
mm, positioned ventrally, bent basally, sharply curved at the apex, becoming undulate
after dehiscence; anthers 6-7 mm long, 2-3 mm wide, brown or purplish brown, lanceo-
late, straight in bud, twisted after dehiscence, introrse. Styles 48-57 (-68) mm long; style
branches 2—4 mm long, fattened, papillae long, occurring on the adaxial surface only
(type I stigmas). Fruit 50-66 mm long, emaculate. Seeds 22-32 per fruit, 22-25 mm long,
12-13 mm wide, lacking scales; wings 2-6 mm wide. Chromosome number unknown.
Fig. 10B.

Mlustration. Standley (1914: plate 29).

Phenology. Collected in flower from September to March, and in fruit from Decem-
ber to March.

Distribution (Fig. 20). Mexico (Chiapas) and Guatemala; montane cloud forests and
rocky volcanic slopes with mesic but sparse vegetation; 2000-3000 m.

ADDITIONAL SPECIMENS EXAMINED. Mexico. CHIAPAS: Mpio. Molozintla de Mendoza, SW side of Cerro
Mozotal, 11 km NW of the junction of the road to Motozintla aleng the road to El Porvenir and Siltepec,
Breedlove 41763 (CAS, F, MICH, MO, NY, RSA, TEX); Mpio. Motozintla de Mendoza, high ridge with Ever-
green Cloud Forest near Niquivil at the junction with a small side ridge to Cerro Boguerdn, Breedlove 42780
(DS, MO, RSA, TEX); on ridge NE of Cerro Bogquerén on road from El Rosario to Niquivil, Breedlove 65782
(CAS); Mpio. Motozintla de Mendoza, SW side of Cerro Mozotal, 11 km NW of the junction of the road to Mo-
tozintla along the road to El Porvenir and Siltepec, Breedlove & Almeda 58121 (CASY, Mpio. Siltepec, ridge
above Siltepec on the road to Huixtla, Breedlove & Almeda 58350 (CAS, LL, MO, NY); Mpio. Jaltenango, El
Triunfo Reserve, trail NNW from El Triunfo camp to Pala Gordo camp, | km from El Triunfo camp, Hampshif'e
et al. 489 (BM); Mt. Ovando, Matuda 447 (MICH-2, MO, US); along the road from Route 190 to El Porvenir,
17.1 km W of the junction with Route 190 and 2.3 km E of the junction with the road to Meotozintla dc_Men-
doza, Prather 108 (TEX); 19.8 km SE of Motozintla de Mendoza on road to Niguivil, Prather 1083 (TEX).

Guatemala. CHIMALTENANGO: montafias de Chichavac Tecpan, Garcia S. 1449 (F); “Chickory bei Tec-
pam Guatem.” [Chichavac Tecpan?], Seler & Seler 2293 (GH, NY); Chichavac, Skitch 230 (GH, MICH, US),
Volcdn de Acatenango, above Las Calderas, Standley 61810 (F); region of Los Positos, above Las Calderas,
Standley 86198 (F), Standiey 80271 (F).—GUATEMALA: without specific locality, Aguilar 45? (F)—QUETZAL-
TENANGO: on the NW slope of Volcdn Zunil 6-8 km S of Zuwil along road to Fuentes Georginas, Breedlove &
Almeda 64850 (CAS); 15.3 km S of Zunil on 98 in route Lo Retalhuleu, Prather 1522 (TEX); along road above
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FIG. 20. Distribution of Cobaea pachysepala and C. skurchii,

Santa Marfa de Jesus, Standley 84850 (F); ca. Fuentes Georginas, slopes of Volcén de Zunil, Standley 85858 (Fy,
Volcdn Zunil, Stevermark 34674 (F-2).—SACATEPEQUEZ: without specific locality, Hunnewell 14792 (GH); Vol-
cin de Agua, Maxon & Hay 3747 (US); Volcin de Agua, ca. 1 km below Santa Maria de Jests along road from
Antigua, Prather 1504 (TEX); Volcin de Agua, above Santa Maria de Jesiis, Standley 65144 (F).—SAN MAR-
COs: slopes of barrancas, tributary to and bordering Ric Vega, between San Rafael at NE portion of Volcidn
Tacand and Guatemala-Mexico line, Steyermark 36373 (F).

Cobaea pachysepala is sister taxon to sect. Rosenbergia. Morphologically it is more
similar to the species of sect. Cobaea, sharing a number of symplesiomorphic character
states, such as the flattened style branches with long papillae covering only the adaxial
surface (type I stigmas), and the filaments that are bent basally and sharply curved api-
cally so that all five stamens are positioned in the ventral portion of the tube. Cobaea
pachysepala differs from all species of sect. Cobaea in having villous trichomes near the
apex of the filament and having acuminate or sharply acute corolla lobes,
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Forms of C. pachysepala that have densely pubescent calyx segments have been seg-
regated as C. tomentulosa, but the variation is continuous between the two forms, and the
pubescent form occurs sporadically throughout the range of the species. The width of the
calyx segments is also highly variable, tending to be wider in Guatemala (especially the
departments of Chimaltenango and Guatemala) and narrower in Chiapas.

Cobaea section Rosenbergia (Oersted) Peter in Engler and Prantl, Nat. Pflanzenfam.
IV(3a): 44. 1891. Rosenbergia Oersted, Vidensk. Meddel. Dansk. Naturhist.
Foren. Kjgbenhavn 1856: 30. 1856.—TYPE: Rosenbergia gracilis Oersted
[=Cobaea gracilis (Oersted) Hemsley].
Cobaea section Aschersoniophila Brand, Helios 21: 88. 1904.—TYPg: Cobaea asch-
ersoniana Brand.

Inflorescence erect, with at least two bracts; pedicels (8.2-) 10.5-37 cm long. Calyx
segments membranous or chartaceous, variously pubescent adaxially, zone of pubescence
broader than 2.0 mm. Corolla lobes broadly ovate to deltate to linear, longer or shorter
than the tube, apices rounded to acute to clawed. Filaments villous only at the base. Style
branches terete, spreading in an irregular fashion but not reflexed, usually twisted, with
acute apices; papillae short, covering nearly the entire surface (type II stigmas). Ovary
with at least two ovules per locule.

The circumscription of sect. Rosenbergia that 1 propose here is broader than in
other treatments (Peter 1891; Brand 1907; Grant 1959); it includes C. aschersoniana
(which has historically been placed in the monotypic sect. Aschersoniophila), along
with several species which were historically placed in sect. Cobaea. All of the species
of sect. Rosenbergia have style branches that are terete and have short papillae cover-
ing nearly their entire surface (type II stigmas). This derived type of style branch is not
found in the other sections, and thus is a synapomorphy by which the section can be
distinguished.

Two species of sect. Rosenbergia occur in Guatemala and the state of Chiapas,
Mexico, and one is endemic to Guatemala. Two species are endemic (o southern Cen-
tral America (Costa Rica and Panama), and four are endemic to South America. Cobaea
lutea has disjunct populations in Mexico, Guatemala, E! Salvador, Honduras, and Peru.

9. Cobaea skutchii I. M. Johnston, J. Arnold Arb. 19: 128. 1938. ~—TYPE: GUATEMALA.
Quezaltenango: Palmar, 1221 m, 14 Oct 1934, Skutch 1456 (holotype: GH!).

Stems slender, woody, puberulent, especially at the nodes. Leaves green, with 2-4
leaflets, one upper pair and sometimes the basal pair absent; rachis 23-25 mm long, pu-
berulent, sometimes only sparsely so; petiolules 10-15 mm long, sparsely puberulent;
blades 41~95 mm long, 17-33 mm wide, glabrous, margins minutely ciliate; upper and
middle leaflet pairs elliptic, base cordate, apex acute 1o acuminate; basal pair (if present)
similar to upper pair, the margins not long-ciliate at the base. Inflorescence of 1-3 flow-
ers; bracts fully expanded, with 4 leaflets, the basal pair absent. Peduncles 3.5-10.7 cm
long, puberulent, especially near the apex. Pedicels (10.5-) 19.0-26.5 cm long, glabrous
or puberulent at the base and apex, slightly coiled at the apex in fruit. Calyx segments
14-20 mm long, 5-11 mm wide, yellowish green, sometimes with purple margins and
veins, chartaceous, ovate to lanceolate, apex acute to acute-acuminate, margins undulate,
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glabrous or minutely pubescent, especially at the base, puberulent adaxially in a narrow
zone near the margin, or sometimes only near the apex, glabrous abaxially. Corollas green
or greenish yellow, chartaceous, puberulent externally, especially at the apex of the tube
and the base of the lobes, sometimes with a few long trichomes near the base of the tube,
glabrous except for the long-villous annulus internally; tube 17-21 mm long, (16-) 20-24
mm wide, campanulate, widest below the apex; lobes 7-10 mm long, shorter than the
tube, 9-11 mm wide, deltate, apex acute to rounded-acute, not inrolled at the margin,
barely imbricate, wrinkled in bud. Filaments 28-35 mm long, adnate basally for 3—4 mm,
emergent, not bent basally, not curved at the apex, coiling after dehiscence; anthers
4.0-7.5 mm long, 1-3 mm wide, yellow, lanceolate, straight in bud, twisted after dehis-
cence, versatile. Styles 3648 mm long; style branches 4.5-6.0 mm long, terete, papillae
short, covering nearly the entire surface (type II stigmas). Fruit 33—45 mm long, maculate.
Seeds 6-15 per fruit, 18-24 mm long, 8-13 mm wide, lacking scales; wings 2-6 mm
wide. Chromosome number unknown. Figs. 10C, 21,

Phenology. Collected in flower and fruit from August to February.

Distribution (Fig. 20). Mexico (Chiapas) and Guatemala (western central highlands);
montane cloud forests; 1200-1800 m.

ADDITIONAL SPECIMENS EXAMINED. Mexico. CHIAPAS: Finca “La Vega de Guadalupe,” Unién Judrez, 24
Nov 1961, MacDougall s.n. (US-3); Mpio. Unién Judrez, Talquidn Chico, 8 km N de Unién Judrez, Ventra &
Ldpez 4965 (CAS, MO, TEX), Ventira & Lépez 3046 (IEB).

Guatemala. QUETZALTENANGO: Zunil, Johnston 1891 (F); 11.4 km NE of Colemba on rd to San Juan,
Prather 1526 (TEX); 15.9 km NE of Colomba on road to San Juan, Prather 1527 (TEXY); above Mujulid, be-
tween San Martin Chile Verde and Colomba, Standley 85652 (F); along Quebrada San Gerénimo, Finca Piri-
neos, lower south-facing slopes of Volcdn Santa Marfa, between Santa Marfa de Jesds and Calahuaché, Sreyer-
mark 33388 {Fy.—SAN MARCOS: 16 ki from Colomba on road to San Juan, Madison 658 (GH).

Cobaea skutchii is the sister taxon to the clade composed of C. aschersoniana, C.
gracilis, and C. pendulifiora. It can be easily distinguished from all these taxa by its short
deltate corolla lobes (v. linear corolla lobes). Cobaea skutchii is similar to C. lutea but can
be distinguished from that taxon by its undulate calyx margins, a character state that is
unique to this species.

10. Cobaea aschersoniana Brand, Helios. 21: 87. 1904. Rosenbergia aschersoniana
(Brand) House, Muhlenbergia 4: 25. 1908.—TYPE: COSTA RICA. Prov. Heredia:
foréts de la Esmeralda (Barbu), 2000 m, Nov 1892, Biolley 1326 (distributed by
Pittier & Durand as No. 7178) (lectotype, here designated: G!; isolectotypes:
BR-2! GI USY.

Stems woody, villous. Leaves green, with 6 leaflets; rachis 30~73 mm long, villous;
petiolules 5-9 mm long, villous; blades 56-98 mm long, 22-31 mm wide, long-pubescent,
especially on the veins abaxially, margins ciliate, at least minutely so; upper and middle
leaflet pairs elliptic to obovate, base rounded to truncate to acute, apex acute to acuminale;
basal pair similar to upper pairs, the margins long-ciliate at the base. Inflorescence of 1-2
flowers; bracts fully expanded, with 6 leaflets. Peduncles 5.8~14.5 cm long, villous.
Pedicels 13.5-19.5 cm long, villous, more densely so at the base, coiled at the apex in
fruit. Calyx segments 24-39 mm long, 4-8 mm wide, green, chartaceous, Janceolate, apex
acute, margins plane and long-ciliate, puberulent adaxially in a narrow zone near the mar-
gin, or sometimes only near the apex, villous abaxially. Corollas green, chartaceous,
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FIG. 21. Cobaea skutchii. A. Flower and portion of habit. B. Cut-away flower showing stamen insertion
and nectary. C. Calyx segment, adaxial surface on left, with darker region along midvein representing glabrous
areas, abaxial surface on right. (Drawn from field-taken photographs of Prather {526, TEX.)

e}
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nsually with scattered long trichomes on the lower hall of the tube, short t’richomes
throughout, most dense externally at the upper portion of the tube and lower portion of the
lobes, glabrous except for the long-villous annulus internally; tube 25-35 mm long, 19-26
mm wide, campanulate, widest below the apex; lobes (27-) 38-59 mm long, less than
twice as long as the tube, 11--18 mm wide near the base, 3—6 mm wide at the middle of
lobes, basally broad, with a long linear tip, apex usually minutely ctawed, not inrolled at
the margin, barely imbricate, wrinkled in bud. Filaments (58—} 77-92 mm long, adnate
basally for 3—6 mm, emergent, not bent basally or only slightly so, not curved at the apex,
coiling after dehiscence; anthers 9-13 mm long, 2-3 mm wide, yellowish green, lanceo-
late, straight in bud, twisted after dehiscence, versatile. Styles (58~) 70-95 mm long; style
branches 6-8 mm long, terete, papillae short, covering nearly the entire surface (type 11
stigmas). Fruit 45-60 mm long, emaculate. Seeds 9—18 per fruit, 22-29 mm long, 9-13
mm wide, lacking scales; wings 3-10 mm wide. Chromosome number unknown. Figs.
1B, 10D.

Additional illustrations. Brand (1904: fig. 2); Brand (1907: fig. 7A); Ippolito and
Suarez (1998: fig. 1); Prather and Jansen (1998: fig. IB).

Phenology. Collected in flower from November to May, and in fruit from January to
May.

Distribution (Fig. 22). Costa Rica; steep banks of streams or on cliffs in cloud forests;
1800-2800 m. Standley (1914) and Austin (1971) suggested that the species might also
occur in Panama, but they did not cite any specimens from that country and I saw none.

ADDITIONAL SPECIMENS EXAMINED. Costa Rica. CARTAGO: Sun Gerardo, 5 km NW crater Irazi, Gomesz
19894 (BM, GB, GH, MO, TEX); bord du ruisseaux, pres des chaléts de Turrialba, Pittier 867 (BR, US); on the
steep slopes of a wooded arroyo on the $ slopes of Voledn Irazd, 15.6 km below the summit and 11.3 km below
the turnoff 1o Hacienda Coliblanco, Prather 1577 (TEX); El Roble, Stork 2387 (F, MICH).—SAN JOSE: Pan
American Highway, high country § of Cartago, 15 Jan 1946, Bangham s.n. (A): Pan Am Highway, ca. 15 km
SW of Cerro de la Muerte, Jun 1974, Poppleton s.n. (MO, RSA); ca. Finea La Cima, above Los Lotes, N of El
Copey, Standley 42610 (US); bordes du Rio Pedregoso au Copey. Tonduz 12217 (US-2. W): San Rafael. Coro-
nado, Vialerio 1368 (F, BR).—Provinee, locality, and date unknown: Warscewicz 2 (G).

Cobaea aschersoniana is the sister taxon to the lineage comprising C. gracilis and C.
penduliflora, and is morphologically similar to these two species and to C. aequatorien-
sis. All of them have corollas with long, linear tips, but C. aschersoniana can be easily
distinguished from the others by the base of its lobes, which are slightly imbricate and
broad, abruptly narrowing to the linear tip. The corolla lobes of the other three species are
never imbricate and are narrow even at the base. Cobaea aschersoniana is also very sim-
ilar to C. lutea. lts stems, pedicels, and calyx segments are villous, and its corolla lobes
are (27-) 38~59 mm long; in C. lutea the stems, pedicels, and calyx segments are glabrous
to puberulent, but never villous (though the margins of the calyx segments may be long-
ciliate), and the corolla lobes are 13-30 mm lIong.

Brand cited two specimens in his protologue, Pittier & Durand 7178 (=Biolley 1326)
in the Boissier Herbarium (now in G), and Warscewicz 2, in B (destroyed). Photos of the
B specimen are deposited in F!, GH!, and MO!. A duplicate of Warscewicz 2 is extant in
G, but was not annotated by Brand. Because Brand saw and annotated one of the Biolley
specimens, now at G, it is selected as the lectotype. There are no mature flowers on the
sheet that Brand annotated, but it is clearly referred to C. aschersoniana by the densely
villous calyx of a flower bud. The remaining sheet deposited in G has mature flowers, but
I cannot be certain it is original material, because Brand did not annotate it.
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FIG. 22. Distribution of Cobaea aschersoniana and C. gracilis.

11. Cobaea gracilis (Oersted) Hemsley, Garden (London 1871-1927) 17: 353. 1880.
Rosenbergia gracilis Oersted, Vidensk. Medd. Naturh. For. Kjgbenhavn 31.
1856 —TYPE: COSTA RICA. Vicinity of Naranjo, 1845-1848, Oersted 6600 (lec-
totype, here designated: C!; isolectotypes: C-2! FI NY!).
Cobaea panamensis Standley, Contr. U.S. Natl. Herb. 17: 452. 1914 —TYPE!

PANAMA. Chiriqui: Cerro de La Horqueta, 1200-1700 m, 18 Mar 1911, Pittier
3270 (holotype: US!; isotype: US!).

Stems woody, puberulent at the nodes, occasionally along the internodes, rarely
glabrous. Leaves green, with 4-6 leaflets; rachis (20-) 42-58 mm long, glabrous or pu-
bescent along the channel; petiolules 6-12 mm long, puberulent, especially along the
channel, rarely glabrous; blades 50-93 mm long, 21-33 mm wide, glabrous or sometimes
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pubescent along the abaxial veins, margins minutely ciliate; upper and middle leaflet pairs
elliptic to obovate, base truncate to rounded, apex acuminate; basal pair similar to upper
pairs, the margins not long-ciliate at the base. Inflorescence of 1-5 flowers; bracts fully
expanded, with 2-6 leaflets. Peduncles 1-8 cm long, glabrous or puberulent, especially at
the base and apex. Pedicels 13-28 cm long, puberulent at the apex, or rarely glabrous,
curved at the apex in fruit. Calyx segments 20-30 mm long, 3—5 mm wide, green, charta-
ceous, lanceolate, apex acute, margins plane, usually ciliate with long or short trichomes,
rarely glabrous, puberulent adaxially near the apex and in a narrow band about 1 mm from
the margin, glabrous or puberulent near the base abaxially. Corollas green, often suffused
with purple, chartaceous-membranous, glabrous below constriction at the apex of nectar
chamber externally but pubescent with long or short trichomes above, thinning towards
the apex, glabrous internally except for the long-villous annulus; tube 12—-19 mm long,
10-19 mm wide, campanulate, widest at the apex; lobes 29-60 mm long, more than twice
as long as the tube, 3-9 mm wide near the base, 1-3 mm wide at the middle of the lobes,
linear, apex usually minutely clawed, not inrclled at the margin, not imbricate, wrinkled
in bud. Filaments (60-) 80-95 mm long, adnate basally for 4-8 mm, reflexed, not bent
basally, not curved at the apex, coiling after dehiscence; anthers 8-11 mm long, 2-3 mm
wide, purple, lanceolate, straight in bud, twisted after dehiscence, versatile. Styles 88—-127
mm Jong; style branches 4-12 mm long, terete, papillae short, covering nearly the entire
surface (type II stigmas). Fruit 32-68 mm long, emaculate. Seeds 9-18 per fruit, 23-28
mm long, 9-13 mm wide, lacking scales; wings 2-5 mm wide. Chromosome number un-
known. Figs. 1C, 10E.

Additional illustrations. Oersted (1863: plate 15); Standley (1914: plate 27, as C.
panamensis); Standley (1914: plate 28); Austin (1971: fig. 1).

Phenology. Collected in flower and fruit from December to August.

Distribution (Fig. 22). Costa Rica and Panama; growing along streams, in openings,
or occasionally climbing into the canopy of wet forests or cloud forests; 1000-3000 m.

ADDITIONAL SPECIMENS EXAMINED. Costa Rica. ALAJUELA: Los Angeles de San Ramén, Brenes 13626
(F-2, NY-2); 1 km SE of La Balsa de San Ramén, Grayum et al. 6340 {MQ); San Miguel Oeste Naranjo, car-
retera Bernardo Soto en los mirgenes de Rio Grande entrando frente al Km 45, Herrera Ch. 388 (BM, MO); 12
km NNW of San Ramén by road on way to San Lorenzo, | km S of Balsa, Liesner & Judziewicz 14898 (MO,
WIS): 12 km NNW of San Ramén en route to La Tigra, | km S of Balsa, Prather 1579 (TEX); Cantén Alfaro
Ruiz, 4 mi § of Zarcero, Smith 14 (US); San Antonic de Zarcero, Cantén Alfaro Ruiz, Smith 304 (F, US); La
Pifia de Zarcero, Smith A680 (F, MO-2); Cantén Alfaro Ruiz, Bella Vista de Zarcero, Smith 1593 (MO, NY-2),
4 mi S of Zarcero, Cantén Alfaro Ruiz, Smith 1948-9 (US).—CARTAGO: along Rio Grande de Crosi, W side, be-
tween suspension bridge and point opposite mouth of Quebrada Casa Blanca, Tapantf, Grayum & Jacobs 3790
(BM, MO); Cerro Cruces above Rio Reventazon, Lens 2480 (F, MO); Zapote, Polakowsky 395 (BM).—GuUA-
NACASTE: Rio Chiquito, Tilardn Arenal, Zona Monteverde, Haber & Bello 8252 (MO).—PUNTARENAS: Surd
river, by road above La Tigra, Hazlert 5023 (F); Piedra del Convento, Pittier & Durand 3974 (BR-2).—Province,
locality, and date unknown: Endrés s.n. (BM); Endrés 82 (W); Warscewicz 1 (G). Panama. CHIRIQUI: ca. 8
km W of Cerro Pumta in the vicinity of Las Nubes, Almeda & Nakai 3517 (CAS, F, MO); festooning fencerow
across Rio Chiriqui Viejo from town of Cerre Punta, D'Arcy & D'Arcy 6574 (MO); Alto Respinga, above Cerro
Punta, D"Arcy 10697 (MO); District Boquete, Bajo Chorro, Davidson 396 (F, GH, MO, US); above Cerro Punta,
Folsom et al. 2055 (BM, MOY); along Rio Caldera (Boquete region), and on slope to the E, ca. 3.5 km NW of
Bajo Mono, Graywn 6469 (BM); 3 km NW of Cerro Punta, along dirt road en route to Las Nubes region, Ham-
mel 1358 (BM, MO); 3 km below ridge on road from Cerro Punta to Alto Respinga, Prather 1576 (TEX); val-
ley of the upper Rio Chiriqui Vigjo, vicinity of Monte Lirio, Seiberr 290 (F, MO); along trail to Alta Respinga
above town of Cerro Punta, Skog 4009 (MO, RSA), vicinity of Boquete, Finca Collins, Stern et al. 2050 (MICH,
MO, US-2); NE of Cerro Punta about 3 km from the main road along the road to Las Cumbres, Taylor 3338 (F,
MOY; Rio Chiriqu{ Vigjo valley, between El Volcdn and Cerro Punta, White 12 (GH, MO, NY, US).
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Cobaea gracilis is the sister species to C. penduliflora of Venezuela. The two are mor-
phologically very similar, but C. gracilis has anthers that are only 8-11 mm long and lacks
long trichomes at the base of the lowermost leaflet pair, whereas C. penduliflora has an-
thers 11-15 mm long and the margin of the lowermost leaflet pair is long-ciliate basally.

Austin (1971) suggested that C. panamensis might be only a geographic variant of C.
gracilis but did not place C. panamensis in synonymy, because he had not seen the type
of C. gracilis. In the protologue of C. panamensis, based solely on the holotype, Standley
(1914) stated that he did not see any specimens of C. gracilis and evidently relied on Oer-
sted’s (1856) protologue for the description of C. gracilis, which also was based solely on
the type collection. The holotype of C. panamensis and the type collection of C. gracilis
are different in the characters that Standley used to separate the two taxa (corolla color
and pubescence of the calyx margin). Those specimens, however, are representative of ex-
treme forms of a continuum of variation in the two characters over the range of C. gra-
cilis, as defined here.

Lectotypification of C. gracilis is required, because there are three extant sheets of
the type collection at C. One sheet is particularly well-preserved and is.apparently the
sheet from which most of the details of the original illustration were taken; it is designated
the lectotype.

12. Cobaea penduliflora (Karsten) Hooker f., Curtis’s Bot. Mag. 95: tab. 5757. 1869.
Rosenbergia penduliflora Karsten, Fl. Columb. 1: 27. 1858.—TYPE:
VENEZUELA. Distrito Federal [?]: vicinity of Caracas, 1000 m, collector un-
known (holotype: not located).

Cobaea hookeriana Standley, Contr. U.S. Natl. Herb. 17: 451. 1914.—TyPE: Plate
5757 of Curtis’s Botanical Magazine, vol. 95, 1869.

Stems woody, puberulent or villous at the nodes. Leaves green, with 6 leaflets; rachis
49-60 mm long, sparsely puberulent or glabrous; petiolules 3—7 mm long, puberulent or
sometimes only slightly so; blades 40-110 mm long, 19-50 mm wide, sparsely puberu-
lent on veins, margins minutely ciliate; upper and middle leaflet pairs obovate to elliptic,
base acute to cordate, apex acute to acuminate; basal pair similar to upper pairs, the mar-
gin long-ciliate at the base. Inflorescence of 2—4 Howers; bracts fully expanded or occa-
sionally abscised when mature, with 4-6 leafiets. Peduncles 3.8-10.7 cm long, puberulent
at the apex and sometimes at the base. Pedicels 16.5-30.0 cm long, puberulent at the base
and apex, curved along length and bent at the apex in fruit. Calyx segments 2'5.,29 mm
long, 4-7 mm wide, green, chartaceous, lanceolate, apex acute, margins plane, ciliate w1}h
minute trichomes, puberulent adaxially in a narrow zone about 1 mm from the margin,
sometimes nearly glabrous, glabrous or sparsely puberulent near the base al‘mxxally.
Corollas green, sometimes suffused with purple, chartaceous, glabr.ous below the
constriction at the apex of the nectar chamber externally but pubescent with long or shgrt
trichomes above, thinning towards the apex, glabrous internally except for the long-vil-
lous annulus; tube 13—18 mm long, 10-14 mm wide, campanulate, widest at the apex;
lobes 42—62 mm long, more than twice as long as the tube, 47 mm wide near the bage,
1.5-3.0 mm wide at the middle, linear, apex usually clawed, not inrolled at the margin,
not imbricate, wrinkled in bud. Filaments 50-95 mm long, adnate basally for 4-12 mm,
reflexed, not bent basally, not curved at the apex, coiling after del.liSC(ﬂ.’lCC; anthers 1%—15‘
mm long, 2-3 mm wide, greenish purple, linear-lanceolate, straight in bud, sometimes
twisted after dehiscence, versatile. Styles 110-125 mm long; style branches 6.5-7.0 mm
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long, terete, papillae short, covering nearly the entire surface (type I stigmas). Fruit
31-43 mm long, emaculate. Seeds 9-18 per fruit, 20-26 mm long, 10-13 mm wide, lack-
ing scales; wings 2-8 mm wide. Chromosome number unknown. Fig. [0FE

[ustrations. Karsten (1858: tab. XIV); Hooker (1869: tab. 5757); House (1880):
Brand (1907: fig. 8); Standley (1914: plate 20); Steyermark and Huber (1978: fig. 254B,
as C. hookerianay).

Phenology. Cellected in flower and fruit year-round.

Distribution (Fig. 23). Lowlands of Ecuador, Amazon Basin in Peru, and and forests
of the wet coastal mountains of Venezuela; 100-1400 m.

ADDITIONAL SPECIMENS EXAMINED. Ecuador. Et. ORO: road Zaracay—Las Picdras, Harling et al. 15637
(GB).—Guavas: Belao [Balao?], Eggers s.n. (F); Hacienda Tripoli, ca. 60 km SE of Guayaquil, Hanght 2880
(F, 8, US); Playa Rio Grande, San Ignacio, Holmgren 77 (8); Guayaquil, Pavén [Tafalla?] s.n. (G-2, BM).—
Province unknown: Jet. of the provinces of Guayas, Cafiar, Chimborazo, and Bolivar, foothills of the western
cordillera near the village of Bucay, Camp E-3663 (AAU, US). Peru. CAJAMARCA: Prov. Santa Cruz, Dist.
Catache, upper Rio Zaiia valley, ca. 5 km above Monte Seco on path to Chorro Blanco, Dillon et al. 4363 (F).
—SAN MARTIN: prope Tarapoto, Sprice 4353 (BM, BR, G-3, K-2, W). Venczuela. ARAGUA: prope coloniam
Tovar, Fendler 468 (F, G-2, GH, K, MO, NY-2).—DISTRITO FEDERAL: between La Guaira and Rio Grande, Cur-
ran & Haman 983 (GH, NY); Caracas, Apr 1867, Ernst s.n. (K); Caracas [but from planis cultivated at Kew],
Dec 18068, Ernst s.n. (K); La Guaira~Caracas, Kunrze 1361 (F, NY-2); en las mdrgenes del Rio Chacarti, Lasser
66 (VEN): Rio Chacafto, Lasser 640 {US, VEN); Cerro Naiguatd, 7 km E de Hacienda Cocuizal (Tanques de
Electricidad de Caracas), en la Quebrada Frontina, al lado de sendero, arriba del pueblo de Naiguatd, 7 Feb 1967,
Manara s.n. (US, VEN); Parque Nacional El Avila, Quebrada Laja Urupal, entre Las Adjuntas y Loma Serrano,
23 Apr 1976, Manara s.n. (NY, VENY; Parque Nacional El Avila 2 un km E de los tanques de la E de C, 25 Feb
1977, Manara s.a. (F); Cordillera de La Costa, NE de Caracas, ruta Los Castillitos—El Rincén, sobre La
Cordillera, Morillo & Manara 773 (F, NY); camino El Rincén~Las Tunitas, SE de Maiquetia, vertiente N de la
Cordillera de la Costa, Morillo & Manara 104] (VEN); around Caracas, Chacaito Gorge, at the intake, Pittier
10335 (GH, NY, US, VEN); Parque Nacional El Avila, Laja Urupal, between Quebrada Las Adjuntas and Loma
Serrano, ca. 1-2 km from park headquarters, Prather 1580 (TEX); between Caracas and La Guaira, Rose & Rose
21705 (GH, US); Cerro Naiguatd, laderas pendientes del lado del mar que miran hacia el Norte, arriba del pueblo
de Naiguatd, vecindad de Quebrada Frontina, 5 km al Suroeste de los tanques de la Electricidad de Caracas
(Cocuizal), Steyermark 91816 (F, NY, US, VEN); Caracas, van Landsberge 215 (8).—FaLcON: El Chorro, ar-
riba de la chapa, Flora Faleén Proyecto (HW, ES) 383 (MO}; just below El Chorro along the road to the water-
fall, between Currimagua and Coro, in Parque Nacional Sierra de San Luis, Prather 1581 (TEX); Sierra de San
Luis entre Currimagua y San Luis, Steyermark 99090 (N, US, VEN).—MIRANDA: El Hatillo, Aristeguieta 3028
(VEN); Petare, Morirz 230 (BM); La Providencia, Pitiier 13613 (F, MO, NY, US, VEN); Parque Nacional El
Avila: vertiente sur, NNE de Caucaguita, a lo largo de la quebrada Tacamahaca (afluente de la quebrada El En-
cantado), Steyermark et al. 113978 (NY, VEN).—YARACUY: Sierra de Aroa, 8 km NW of Cocorote on road to
Aroa, 8 km SE of Los Cruceros, Liesner & Gonzdlez 10114 (MO, VEN). “Western South America,” 1883,
Pearce s.1. (BM).

Cobaea pendulifiora is very similar to C. gracilis, and the two are sister taxa. Distin-
guishing characters are discussed under C. gracilis (no. 11).

The description and especially the illustration in Karsten’s protologue of Rosenber-
gia [=Cobaea] pendulifiora differed considerably from those in Curtis’s Botanical Maga-
zine (Hooker 1869). Standley (1914) had no herbarium material of the species available
for comparison and was apparently misled by the differences between the two illustrations
and descriptions. He based C. hookeriana on the description and illustration in Curtis's
Botanical Magazine, and typified the name with the plate. The illustration in Curfis’s
Botanical Magazine was drawn from garden-grown plants at Kew that were raised from
seeds sent by A. Ernst from Caracas, Venezuela, It seems most likely that a modest amount
of artistic license was taken in preparing the illustration, which was not uncommon at the
time, as documented by others (Turner & Andrews 1986).




1999 COBAEA 59

80° 700

10°

aequatoriensis
campanulata ;j
flava

lutea

.

\\\ ¥ C. penduliflora
/ o A ( I

N

FIG. 23. Distribution of Cobaea aeguatoriensis, C. campanulata, C. flava, C. utea, and C. penduliflora.
For the range of C. futea in Central America, see Fig. 26; for its range in Mexico, see Fig. 27.
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Pittier (1936), who had a great deal of experience with the Venezuelan flora, dis-
cussed this problem in detail and concluded that C. hookeriana is synonymous with C.
penduliflora. 1 concur, for the following reasons: 1) no herbarium specimens have ever
been associated with C. hookeriana and in examining all available material from
Venezuela, I have not been able to locate any that match Standley’s description; 2) type
material of both taxa are said to be from the vicinity of Caracas, an area that is botanically
well-known; 3) Hooker presumably saw the living material on which the illustration in
Curtis’s Botanical Magazine was based and the illustration in the protologue of C. pen-
didiflora, but did not suggest that the two showed different species; 4} a herbarium spec-
imen, with flowers, labeled “ex horte Kew 12/1868, Ernst. Caracas,” at K is unquestion-
ably identifiable as C. penduliflora. This specimen is most likely a part of the same
material from which the illustration in Curtis’s Botanical Magazine was prepared; it is one
of only two specimens associated with Ernst (the second is a single fruit labeled “Cara-
cas, Erast. . . [illegible] . . . 4/67” and is likely the original collection). The date *“12/1868"
on the flowering specimen corresponds precisely with the information given by Hooker
{1869} that the material flowered in the Palm House at Kew in December 1868.

The type of C. penduliflora is unknown. Most of Karsten’s types were his collections,
but Hooker (1869) indicated that Fendler had “discovered” the species, and the earliest
collection { have seen is indeed Fendler 468. The location of Karsten’s types is unknown,
and there is no indication that Karsten saw Fendler’s collection.

The epithet is a misnomer; the flowers are pendulous only if there are no structures
to which the tendrils of the bracts may attach fo support the inflorescence. Unfortanately,
all illustrations of the species, except for the excellent figure by Manara in Flora del Avila
(Steyermark & Huber 1978), perpetuate the original error.

13. Cobaea aequatoriensis Asplund, Svensk Bot. Tidskrift 48: 550, 1954 —Tvypg:
Ecuapor. Chimborazo: Prov. Tungurahua, ca. Huigra, ca. 1200 m, 10 Jul 1939,
Asplund 7739 (holotype: S; isotypes: G! ST USt).

Stems woody, glabrous or puberolent at the nodes. Leaves green, with 0 leaflets;
rachis 4577 wm long, glabrous or sparsely puberulent, especially along the channel;
prticlules 7-14 mm long, glabrous to puberulent; blades 50-130 mm long, 18-358 mm
wide, glabrous or inconspicuously puberulent along the veins, margins minutely ciliate;
upper and middle leaflet pairs elliptic to elliptic-obovate, base truncate to cordate, apex
ronnded 10 acuie to acuminate; basal pair similar, the margins long-ciliate at the base.
Inflorescence of 1-5 flowers; bracts fully to poorly developed, with 6 leaflets. Pedun-
cleg 5.5~12.2 cm long, puberulent to sparsely pubescent with occasional long trichomes
near the apex. Pedicels 30-37 cm long, villous, slightly curved along the length in fruit.
Calyx segments 17-29 mm long, 47 mm wide, green, chartaceous, lanceolate to lance-
olate-ovate, apex acute, margins plane, long-ciliate, glabrous or nearly so adaxially ex-
eept for a band of whitish puberulence along the upper 2-3 mm of the midvein, sparsely
villons abaxiallv. Corollas green, chartaceous, glabrous basally, sparsely villous above
externally, glandular-puberulent on the upper tube and lower lobe, thinning towards the
apex, glabrons internally except for the long-villous annulus; tube 9-13 mm long,
17-20 mm wide, campanulate, widest at the apex; lobes 26-45 mm long, more than
twice as long as the tube, 5~-8 mm wide near the base, 2-5 mm wide at the middle, lin-
ear, apex erose, not inrolled at the margin, not imbricate, wrinkled in bud. Filaments
3047 i long, adnate basally for 6-10 mm, reflexed, not bent basally, not curved at
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the apex, coiling after dehiscence; anthers 10-13 mm long, 2-3 mm wide, brownish
purple, lanceolate, straight in bud, twisted after dehiscence, versatile. Styles 45-55 mm
long; style branches 8—10 mm long, terete, papillae short, covering nearly the entire sur-
face (type II stigmas). Fruit 35-42 mm long, emaculate. Seeds 9-18 per fruit, 17-20
mm long, 11-13 mm wide, lacking scales; wings 1-3 mm wide. Chromosome number
unknown. Fig. 11A.

[lustration. Asplund (1954: fig. 1).

Phenology. Collected in flower and fruit in July and August.

Distribution (Fig. 23). Ecuador; tropical deciduous forest; 1200-1500 m.

ADDITIONAL SPECIMENS EXAMINED. Ecuador. CHIMBORAZO: Km 16.7 on the road to Huigra, Panero &
Clark 2918 (CAS, MEXU, MO, QCA, QCNE, RSA, TEX, USY; vicinity of Huigra, mostly on the Hacienda de
Licay, Rose et al. 22273 (BM, F, G, GH-2, MO-3, S, US-2); Hacicnda de Licay near Rio Chanchan, hill N of
Huigra on old road from Guayaquil to Ricbamba, trail starling from railroad track ca. 1 km to E of town and up-
hill 1o stream crossing, Smith 2054 (QCNE, WIS-2).

Cobaea aequatoriensis is sister taxon to a clade composed of C. campanulata and C.
flava, from which it can be easily distinguished by its Jong, linear corolla lobes and re-
flexed filaments. Cobaea aequatoriensis shares these character states with C. gracilis and
C. penduliflora. The densely long-ciliate calyx segments of C. aequatoriensis readily dis-
tinguish it from C. gracilis and C. pendulifiora.

14. Cobaea flava Prather, Brittonia 48: 114. 1996 —TYPE: PERU. Piura: Prov. Ayavaca:
valley of the river Quirds, 1500 m, May 1912, Weberbauer 6397 (holotype: GHY;
isotypes: F! G! US-21).

Stems herbaceous, glabrous or occasionally pubescent with long scattered Lri-
chomes, especially at the nodes. Leaves green, with 6 leaflets; rachis 25-53 mm long,
glabrous; petiolules 3—6 mm long, glabrous; blades 37-85 mm long, 16-49 mm wide,
pubescent along the veins abaxially, margins minutely ciliate; upper and middle leaflet
pairs elliptic to obovate, base acuminate to cordate, apex acute to acuminate, basal pair
similar to upper pairs except the margins long-ciliate at the base. Inflorescence of 1-5
flowers, bracts fully expanded, with 6 leaflets. Peduncles 6.7-11.0 cm long, glabrous.
Pedicels 10.5-16.0 cm long, pilose with scattered long trichomes, especially at the base
and apex, sometimes curved along the length in fruit. Calyx segments 18-23 mm long,
4—6 mm wide, green, membranous, lanceolate to slightly oblanceolate, acute to acumi-
nate, the margins ciliate with both long and short trichomes, sometimes tomentulose
adaxially near the apex, with a few long scattered trichomes abaxially. Corollas light
yellow or white, membranous, glabrous externally near the base, increasingly glandu-
lar-puberulent towards the apex, glabrous internally except for the long-villous armulus;
tube 30-40 mm long, 17-29 mm wide, funnelform to narrowly campanuht'e, widest at
the apex; lobes 11-17 mm jong, much shorter than the tube, 10-15 mm ‘_mdc, pn'oadly
ovate, apex rounded, emarginate, not inrolled at the margin, imbricate, wrinkled in bud.
Filaments 23-34 mm long, adnate basally for 8-14 mm, positioned ventrally, shgh.tly
bent basally, slightly curved at the apex, neither coiling nor becoming undulate after
anther dehiscence; anthers 4.0-8.5 mm long, 1-2 mm wide, yellow, narrowly lanceo-
late, straight in bud, twisted after dehiscence, introrse. Styles 2843 mm ?ong; sFyle
branches 3.5-7.0 mm long, terete, papillae short, covering nearly the entire surface
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(type II stigmas). Fruit 32-47 mm long, emaculate. Seeds 9-15 per fruit, 9—13 mm long,
6-8 mm wide, lacking scales; wing 1~2 mm wide. Chromosome number unknown.
Figs. 11B, 24.

Phenology. Collected in flower and fruit from April to June.

Distribution (Fig. 23). Peru; lower montane forests of the western Andes; 1000-
1500 m.

ADDITIONAL SPECIMENS EXAMINED. Peru. CAJAMARCA: Prov. Contumazd, corlds arriba de Cascas,
Sagdstegui et al, 4364 (F)—PIURA: Prov. Huancabamba, Distrito Canchaque, Chorro blanco, Diaz S. & Baldedn
2469 (AAU, F, MO, NY); Prov. Ayavaca, arriba de los Caracuchos (Sullana—Ayavaca), Lépez et al. 7705 (US);
Prov. Huancabamba, immediately W of Canchaque, Stork 71395 (GH, UC); Prov. Ayavaca, W slopes of Andes
below Frias, Weberbaner 6425 (F, G, GH, U8).—TumsEs: Cerros de Amotape, Quebrada Los Conejos and ad-
Jjacent ridge, ca. 25 km SE of Cherrelique, Gentry & Diaz S. 58300 (MO, TEX).

Cobaea flava closely resembles its sister taxon, C. campanulata. Both have rounded,
emarginate corolla lobes and anthers that are clustered ventrally in the corolla. They are
different in that C. flava has pedicels that are sparsely pilose with long hairs, especially
near the base and apex; yellow corollas that are membranous when dry; and stamens that
are included within the corolla. Cobaea campanulata has pedicels that may be puberulent
with very short hairs but are never pilose; corollas that are green to greenish yellow with
purple or red streaks and are chartaceous, but not membranous; and stamens that are
exserted from the corolla.

There has been a great deal of taxonomic confusion concerning three taxa in South
America, C. campanulata, C. flava, and C. lutea. Three of the collections of C. flava cited
above (Weberbauer 6397, Weberbauer 6425, Stork 11395) were cited as the only vouch-
ers of C. campanulata in Flora of Peru (Gibson 1967) and one of them (Diaz S. &
Baldeon 2469) was cited as the only voucher of C. lutea in the Catalogue of the Flower-
ing Plants and Gymnosperms of Peru (Brako & Zarucchi 1993). Cobaea campanulata is
apparently endemic to Ecuador, even though many treatments and floras cite it as occur-
ring in Peru or Chile (see discussion under C. campanulata, no. 15).

Cobaea lutea is present in central Peru (Woytkowski 7330; MO-2, S, UCQC), but I have
seen no collections of the species from northern Peru, where C. flava is found, nor from
Ecuador, where C. campanulata is found. The type of C. lutea may be from Ecuador, and
Dodson and Gentry {1978) mistakenly referred some collections of C. campanulata to C.
lutea (see discussion of C. campanulata, no. 15). Cobaea flava and C. campanulata dif-
fer from C. lutea by their ovate corolla lobes with rounded, emarginate apices, short (5-7
mm) style branches, and anthers that are clustered at the ventral side of the corolla.
Cobaea lutea has dehtate, acute corolla lobes; longer style branches [(8-) 10-13 mm]; and
anthers that are held erect from the corolla.

Cobaea flava is named for its distinctive corolla color. It is the only species of the
genus with yellow flowers, though two other species have greenish yellow flowers. The
specific epithet of C. lutea implies the presence of a yellow corolla, but the species is mis-
named; it consistently has green flowers.

15. Cobaea campanulata Hemsley, Garden (London 1871-1927) 17: 352. 1880. Rosen-
bergia campanulata (Hemsley) House, Muhlenbergia 4: 24. 1908.—TypE:
ECUADOR. Esmeraldas: Atacames, Dec 1836, Barclay 747 (holotype: K!; iso-
types: KI BM1).
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FIG. 24. Cobaea flava. A. Distal portion of style and style branches. B. Cross section of style branch; the
lower part of the diagram is the abaxial surface. C. Portion of the habit. D. Front view of the flower. (Based on:
Stork 11395, GH.)

Stems herbaceous, glabrous. Leaves green, with 6 leaflets; rachis 32-64 mm long,
glabrous; petiolules 3—12 mm long, glabrous; blades 32-129 mm long, 16-54 mm wide,
glabrous except for the minutely ciliate margins; upper and middle leaflet pairs elliptic to
obovate, base acuminate to cordate, apex acute to acuminate; basal pair similar to upper
pairs except the margins often long-ciliate at the base. Inflorescence of 2-3 flowers; bracts
fully expanded or occasionally poorly developed, with 4 leaflets. Peduncles 3.0-8.7 cm
long, sparsely puberulent at the base and the apex, sometimes slightly so along length.
Pedicels 20-28 cm long, sparsely puberulent at the base and apex, slightly undulate along
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the length in fruit. Calyx segments 17-26 mm long, 4-6 mm wide, green, membranous,
lanceolate, apex acute, with a narrow band of tomentose pubescence adaxially, minutely
and evenly puberulent abaxially. Corollas green to greenish yellow with purple streaks,
membranous, glabrous externally near the base, increasingly puberulent with glandular
trichomes towards the apex, eglandular-pubescent at sinuses, glabrous internally except
for the long-villous annulus; tube 24-30 mm long, 20-26 mm wide, campanulate, widest
at the apex; lobes 11-19 mm long, much shorter than the tbe, 11-16 mm wide, ovate,
apex rounded, not inrolled at the margin, imbricate, wrinkled in bud. Filaments 32—-50 mm
long, adnate basally for 4-6 mm, positioned ventrally, slightly bent at the base, slightly
curved at the apex, coiling after dehiscence; anthers 4.5~5.5 mm long, 1-2 mm wide, yel-
low, narrowly oblang to lanceolate, straight in bud, not twisted after dehiscence, versatile.
Styles 41-50 mm long; style branches 3-5 mm long, terete, papillae short, covering nearly
the entire surface (type II stigmas). Fruit 50-56 mm long, emaculate. Seeds 4—12 per fruit,
19-22 mm long, 8—10 mm wide, lacking scales; wings 2-6 mm wide. Chromosome num-
ber unknown. Figs. 11C, 25.

Additional illustration. Dodson and Gentry {1978: fig. 235A, as C. {utea).

Phenology. Collected in flower in February, July, August, and December, and in fruit
in February, July, and December.

Distribution (Fig. 23). Ecuador; rainforests; 200—400 m.

ADDITIONAL SPECIMENS EXAMINED. Ecuador. Los Rios: Rio Palenque Field Station halfway between
Quevedo and Sante Domingo de los Colorados, Gentry 9931 (MO), Gentry 10149 (MO, NY), Gemtry 10216
(MO, NY); Ei Centro Cientifico Rio Palenque, Km 47 on road Santo Domingo de los Colorados-Quevedo,
Knudsen & Tollsten 109 (GB, QCNE, 8); Km 56 Quevedo to Sto. Domingo, McMahon 4235 (US); Rio Palenque
Field Station, 1 km from entrance, ca. 600 m from station guest house, Panero & Clark 2998 (CAS, MEXU,
QCA, QCNE, RSA, TEX, US); Rio Palenque Field Station, Websrer 22941 (DAV).—PICHINCHA: ca. 10 km
down the Rio Baba, entrance road at Km 7, Santo Demingo to Quito, Dodson et al. 3833 (AAU, F, GH).—
Province unknown: locality unknown, Andié 469 (F, K), André 470 (K).

Cobaca campanulata is very similar to its sister taxen, C. flava. Characters by which
to distinguish them, and to distinguish these taxa from C. lutea, are discussed under C.
Hava (no. 14).

The location given on the label of the isotype at BM is Atacames, Esmeraldas, and that
given on the two K sheets is Atacames, Peru. It is clear, then, that the collection is from At-
acames, Prov. Esmeraldes, in Ecuador, as Hemsley (1880) recognized in the protologue.
When Brand (1907) stated that C. campanulata was from “Nord-Chile: Atacama,” he evi-
dently confusing Atacames, Ecuador, with the Atacama Desert in Chile. This error was re-
peated in House (1908), Standley (1914), Grant (1959), and Gibson (1967). No specimens
of C. campanulata from Chile have been seen by me nor cited in the literature.

Cobaea campanulata was known from only two collections until several workers
collected it at the Rio Palenque Science Center in Ecuador within the last 30 years. The
specimens were mistaken for C. Jutea by Dodson and Gentry (1978). All the specimens,
or duplicates thereof, cited by them as C. lutea, have been examined by me and are
C. campanulata. Because the illustration and description of C. lutea in Dodson and Gen-
try (1978) were compiled from only the specimens they cite, they describe C. campanit-
lata well. Some specimens of C. flava from Peru have been treated as C. campanulata,

which has lead to mistaken reports of the latter in Peru (Gibson 1967; Brako & Zarucchi
1993).
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FIG. 25. Cobaea campanulata. A. Portion of the habit. B. Flower, part of calyx and corolla removed. C.

Fruit. (Based on: Panero & Clark 2998, TEX.)
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16. Cobaea lutea D. Don, Edinburg Phil. J. 10: 112. 1824. Cobaea macrostema Pavén ex
D. Don, Edinburg Phil. J. 10: 112. 1824, pro syn. Cobaea macrostema Pavén ex
Hooker, Curtis’s Bot. Mag. 67: tab. 3780. 1840, nom. superfl. Cobaea acuminata
DC. ex Hooker, Curtis’s Bot. Mag. 67: tab. 3780. 1840, pro syn. Rosenbergia
macrostoma (Pavon ex Hooker) House, Muhlenbergia 4: 24. 1908.—TYPE;
ECUADOR. Quito: Guayaquil[?], Tafalla s.n. [?] (holotype: not located; isotypes:
BM! G-21).

Cobaea villosa Standley, Contr. U.S. Natl. Herb. 17: 454. 1914. Cobaea lutea f. vil-
fosa (Standley) D. N. Gibson, Fieldiana: Botany 31: 354. 1968.—TYPE: EL SAL-
VADOR. San Salvador: vicinity of San Salvador, Renson 213 (holotype: US!; iso-
type: NY1),

Cobaea viorna Standley, Contr. U.S. Natl. Herb. 17: 453. 1914. Cobaea lutea f.
viorna (Standley) D. N. Gibson, Fieldiana: Bot. 31: 354, 1968.—TYPE:
GUATEMALA. San Marcos: between El Rodeo and Malacatdn, 420-1050 m, 20
Jan 1895, Nelson 3745 (holotype: US!; isotype: US!).

Cobaea steyermarkii Standley, Field. Mus. Bot. 22: 271. 1940.—TYPE: GUATEMALA.
San Marcos: Volcdn Tajumuleo, ca. El Porvenir, 1300-2000 m, 14 Mar 1940,
Steyermark 37759 (holotype: F!).

Stems usually slender, woody, glabrous or puberulent at the nodes. Leaves green,
rarely suffused with purple, with 6 leaflets; rachis 23-70 mm long, glabrous or puberulent
along the channel; petiolules 3-7 mm long, puberulent, especially at the base; blades
24-110 mm long, 11-60 mm wide, glabrous or puberulent along the veins, margins
minutely ciliate and sometimes long-ciliate at the base; upper and middle leaflet pairs el-
liptic to elliptic-oblanceolate, rarely obovate, base acute to truncate to cordate, apex acute
to acuminate; basal pair similar, the margins long-ciliate at the base. Inflorescence of 1-3
flowers; bracts fully expanded, with 6 or rarely 4 leaflets. Peduncles (2.3-) 6.3-10.0
(=15.0) cm long, glabrous or puberulent at the base and apex. Pedicels (8.2-) 14.3-25.0
cm long, glabrous or puberulent at the base and apex, tightly coiled in fruit. Calyx seg-
ments 19-28 mm long, 3.5-8.0 mm wide, green, rarely suffused with red or purple, char-
taceous, lanceolate to lanceolate-ovate, apex acute to acuminate, margins plane, minutely
ciliate and sometimes long-ciliate, puberulent adaxially near the apex and in a narrow
zone about midway between the margin and midvein, decreasing below, glabrous abaxi-
ally. Corollas green, rarely greenish yellow or suffused with purple or red, chartaceous,
puberulent or sometimes villous externally on the upper tube and the base of the lobes, de-
creasing above, glabrous below, glabrous internally except for the long-villous annulus;
tube 17-37 mm long, 19-35 mm wide, campanulate, widest below the apex; lobes 13-30
mm long, less than twice as long as the tube, 10-18 mm wide, broadly ovate, narrowing
to an acuminate to long-acuminate apex, not inrclled at the margin, barely imbricate,
wrinkled in bud. Filaments 34-80 mm long, at least some reaching 58 mm, adnate basally
for 4-9 mm, emergent or slightly reflexed, not curved at the apex, both becoming undu-
late and coiling after dehiscence; anthers 7-14 mm long, 1.5-2.5 mm wide, yellow, linear
to lanceolate, straight in bud, twisted after dehiscence, versatile. Styles 6578 (-90) mm
long; style branches 8—13.5 mm long, terete, papillae short, covering nearly the entire sur-
face (type IT stigmas). Fruit 20-58 mm long, emaculate. Seeds 6-21 per fruit, 16-21 mm
long, 11-12 mm wide, lacking scales; wings 2—4 mm wide. Chromosome number un-
known. Figs. ID, 2, 6, 11D.
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Additional illustrations. W. J. Hocker (1840: tab. 3780); Gibson (1970: fig. 15);
Chickering (1973: fig. 21, as C. villosa; mistakenly cited as fig. 13 in the text).

Phenology. Collected in flower and fruit from June to February.

Distribution (Figs. 23, 26, 27). Mexico (Chiapas, Colima, Guerrero, and Jalisco),
Guatemala, Bl Salvador, Honduras, and Peru (Pasco); cloud forests, semi-deciduous
forests, and forested foothills of the Pacific Coastal regions of North and South America;
300-2200 (=3000) m.

ADDITIONAL SPECIMENS EXAMINED. Mexico. CHIAPAS: Mpio. Cacahoatdn, 1-2 km S of Cacahoatén,
Breedlove & Almeda 47758 (CAS, MO, NY), Breedlove & Smith 31572 (DS, MO, RSA, TEX); along the road
from the Mexico/Guatemala border to Cacahoatdn, 2.7 km S of Cacahoatdn, Prather 10805 (TEX); Mpio. Caca-
hoatdn, Unién, Ventura & Lépez 470 (BM, G, NY); Mpio. Cacahoatdn, Unién Roja, orilla de camino, Ventura
& Lépez 2955 (IEB, RSA).—CoLiMa: Mpio. Comala, Rancho El Jabali, 22 km (airline} NNW of Colima in the
SW loothills of the Volcan de Colima, canyon above Lago El Jabali, Sanders 10360 (CAS); Mpio. Comala, Ran-
cho Bl Jabalf, 22 km {(airline) N of Colima in the SW foothills of the Volcin de Colima, from the Jabali main
gate 1o Hac. San Antonio along the road to Comala, Sanders 11946 (CAS); Mpio. Comala, Rancho El Jabali, 22
km (ailine) NNW of Colima in the SW foothitls of the Voledn de Colima, margins of Lago Epazote, Vdzquez
442 (CAS).—GUERRERO: Dtto. Montes de Oca, San Antonio, Hinton 11671 (F, GH, K, MO, NY, RSA, UC, US);
along Route 134 between Ciudad Altimirano and the intersection with Route 200, 19.2 km N of San Antonio,
Prather 1220 (TEX); same original locality, flowering voucher grown in University of Texas greenhiouse,
Prather 1272 (TEX).—JALISCO: Sierra de Manantldn Biosphere Reserve, near Colima boundary, zone of per-
manently cultivated areas intercalated with extensive chaparral, right below SE edge of Cerro Toxin in bottom
of Arroyo Pitahayas, 1 km NE of Toxin, barely N of Puerto de Toxin-La Loma crassroads, along El Sauz—-San
Pedro Toxin rd, 13 km (airline distance) NNE of Minatitlan, 39 km due NW of Colima, Coclirane et al. 12268
(MSC, WIS-2), Mpio. Zapotitlin, Ranche El Jabal{, 22 km {airline) N of Colima in the SW foothills of the Vol-
cdn de Colima, La Joya area, N of the airstip and 8§ of Arroyo Santa Cruz, E of Cerro El Campanario, Sanders
11666 (CAS).—State unknown: locality unknown, Sessé er al. 5026 (F).

Costa Rica, ALAMUELA: Calera de San Ramon, Brenes 6468 (F, NY; see discussion below).  El Salvador.
AHUACHAPAN: locality unknown, Padilla 415 (US).—La LIBERTAD: Mpio. Antiguo Cuseatidn, Laderas de la
Laguna, Berendsoln & Stevens 1221 (F, MO).—SAN SALvADOR: City of San Salvador, Bernoulli 25 (K, NY),
Tonacatepeque, Calderdn 231 (US); locality unknown, Danunann & Co. 72 (K; city of San Salvador, Seiler 720
(E: ca. San Salvador. Standley 19162 (GH, NY, US); ca. Tonacatepeque, Standley 19479 (GH, NY, US); ca. San
Salvador, Velasco 8882 (GH, US-2).—SAN VICENTE: roadside overlooking valley of San Vicente, 49 km E of
San Salvador, Carlson 639 (F).—Department unknown: locality unknown, Choussy 80 (US). Guatemala.
CHIMALTENANGO: locality unknown, Alameda & Johnson 183 (F).—CHIQUIMULA: divide on Lhe railway above
El Rincén, Standley 74671 (F, NY); Hanos around Ipala, Steyermark 30318 (Fy, Montafia Nonojd, 3-5 mi B of
Camotdn, Steyermark 31727 (F-2)—ESCUINTLA: common about Escuintla, Nov 1860, Hayes s.an. (GH); above
Palin, Srandley 59857 (ECON, F), Finca Monterrey, Volcdn de Fuego, Standley 64338 (F, NY).—GUATEMALA:
San José Pinula, 24 km de la entrada por carretera a El Salvador por camino de tierra gue pasa por granja ex-
perimental del Bjército, pasada bifurcacién a San José Pinula, Cabrera et al. 82.426a (MO); along slopes of
Lago de Amatitldn, below Mordn, Steyermark 52149 (Fy~—JaLaPA: Laguna de Ayarza, Heyde & Lix 3987 (G-
2. GH, K, MO, US-2).—JuTiapa: on CAl, 3.2 km E of the junction with CAS8, en route o city of Jutiapa,
Prather 1011 (TEX), same original locality, flowering voucher grown in University of Texas greenhouse,
Prather 1273 (TEX); ca. Jutiapa, Standley 7508] (F), Standiey 75550 (F); ca. San José Acatempa, Standley
77570 (F); ca. Bl Molino, Standley 78487 (F).—QUETZALTENANGO: prope “Sunil” {Zunil?), Harnveg 543 (BM,
G-2, K-2, NY, W-2); 4.3 km S of the village of Zunil along the toll road “CITO” en route to Retalhwulen, Prather
1080a (TEX); same original locality, flowering voucher grown in University of Texas greenhouse, Prather 1274
(TEX); ca. 3 km N of Zunil on “CITO” toll road, in small ravine on the NW side of the road, Prather 1507
(TEX); ca. | km N of Zunil on “CITO” toll road, Prather 1514 (TEX); locality unknown, Vaght 286 (US).—RE-
TALHULEU: Rio Coyote, along road 4 km W of Retathuleu, Standley 87494 (F).—SACATEPEQUEZ: Pachali, near
San Lucas, Anderson 4609 (F, MO); ca. 20 km W of Guatemala City on road to Antigua (Carreterd Nacional 14},
near dirt road to San Miguel Milpas Alias, Davidson 3275 (F, RSA, UC); Antigua, Hunnewell 17215 (GH); Vol-
cdn Agua, Molina 21065 (F, GH, NY); Volcdn Agua, between Sta, Maria de Jess and San Juan Obispo, Molina
R. & Molina 24901 (F, MO-2, US); Finca Sta. Teresa of Sta. Lucfa Milpas Altas, Molina R. & Molina 27092 (F,
MICH, US); 2 km E of Parras, ca. 9 km NW of Antigua en route to Chimaltenango, Prather 1501 (TEX); 3.7
km from Antigua on road 1o Santa Marta de Jesis, Prather 1503 (TEX); Volcin de Fuego, Alotemango, Sep
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FIG. 26. Distribution of Cobaea rotundifiora and C. triflora, and of C. lutea in Central America, For the
range of C. lureq in South America, see Fig. 23; for its range in Mexico, see Fig. 27.

1873, Salvin s.n. (K), Apr 1874, Salvin 5.1, (W); San Lucas, Seler & Seler 2452 (GH, NY, US); Volcin de Agua,
N of Santa Maria de Jesis, Standley 59393 (F-2); ca. Pastores, Standley 59939 (F); Volcin Agua, above Sta.
Marfa de Jests, Webster et al. 12835 (DAV-2, F, MO, TEX).—SANTA R0SA: on Dept. Jutiapa border, ca. 1/2 km
W of fork of Jutiapa—Villa Nueve, E of Culiapa, 27 Dec 1975, Iltis G-46 (WIS); along CA1, 16.2 km E of Cu-
liapa, Prather 10/0 (TEX); along CAT ca. 3 km W of the junction of CA and CAS, E of Culiapa, Prather 1022
(TEX); same original locality, flowering voucher grown in University of Texas greenhouses, Prather 1270
(TEX); along road SE of Barberena, Standley 77748 (F); ca. Culiapa, Standley 77979 (F).—Department un-
known: on a journey from Guatemala [City] to Chiquimula, Hayes 41 (GH, US); locality unknown, Heyde 240
(US-2); Villa de Guadalupe, Garcia 5. 1387 (F). Honduras. SANTA BARBARA: 10 km W de Lago Yojoa,
Clewell & Hazlen 3853 (MO).
Peru. Pasco: Villa Rica, Woytkowski 7330 (MO-2, S, UC).

Cobaea lutea closely resembles C. rotundiflora and C. triflora. From these it can be
easily distinguished by its acuminate corolla lobes and its long-exserted stamens. In South
America it has been confused with C. campanulata and C. flava. Characters which
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FIG. 27. Distribution of Cobaea lutea in Mexico. For its range in Central America, sce Fig. 26, for its range
it South America, see Fig. 23,

distinguish these taxa are discussed under C. flava (no. 14). Cobaea lutea also resembles
C. aschersoniana (no. 10); character states distinguishing the two species are given in the
discussion of the latter species.

The length of the corolla lobes, length and position of the stamens, and pubescence
of the calyx segments are highly variable over the range of C. lutea. This variation is par-
titioned mainly among, rather than within, populations and is probably at least partly the
result of the (facultatively?) autogamous nature of the species. Three segregates have been
described, which do not deserve recognition: C. steyermarkii, C. villosa, and C. viorna.
Cobaea steyermarkii is based on a teratological form that I have observed in the field and
in the greenhouse. In this form the development of the corolla is arrested at about 1-2 cm,
but the stamens continue to grow, sometimes to their typical length. The flower on the
holotype has long since been destroyed, but from the description and the morphological
information from the remaining type material it is clear that C. steyermarkii is a synonym
of C. lutea. Gibson (1968) reduced both C. villosa and C. vierna to forms of C. lutea. 1
believe that recognition of these taxa as varieties, subspecies, or species is not warranted,
because the characters in which they differ from C. Iuteq are vesliture characters, and
there is little geographic cohesion to these characters. The vestiture characters might even
be misleading, because there is a tendency for the long-villous hairs to break off in more
mature fowers or older specimens. It may be, however, that detailed field work may un-
cover patterns of variation in this species that are useful to recognize as formal taxa.

Cobaea I[utea has a very confusing nomenclatural history. In his very brief proto-
’ logue, Don (1824) cited in synonymy the manuscript name C. macrostend Pavén. Most
later authors ignored Don’s name and applied Pavén’s. W. J. Hooker {1840} was the first

——_
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to validate C. maciostema; he provided a complete description and Latin diagnosis, as
well as an illustration. Bentham and Hooker (1845) cited “Pav. in Hook.” as the authority
of C. macrostoma, creating an orthographic error of C. macrostema. Brand (1907) re-
peated the orthographic error but attributed the name to “Pav. ex Don,” as well as propos-
ing the new combination, C. macrostoma var. triflora (Donn. Sm.) Brand [=C. trifloral.
House (1880) repeated the orthographic error and made the new combination “Rosenber-
gia macrostoma (Pav.) House.” All five authors who used the epithet “macirostema” or its
orthographic variant cited C. lutea in synonymy. Standley (1914) was the first to recog-
nize that Don’s name has priority.

The type of C. lutea was said by Don to be “in Herb. Pavén nunc Mus. Lamb.” The
Lambert collection was auctioned to various buyers in 1842 and the ultimate disposition
of many of the lots is unknown (McVaugh 1987), but I was able to locate four sheets that
are presumably from the Pavén material sent to Lambert, three at G and one at BM.
Among the three G sheets, one has an inflorescence and flower of C. lutea, one has an in-
Rorescence, fruit, and immature flower (in the envelope) of C. pendulifiora, and the third
has fruits of both species, C. lurea on the left (with the diagnostic coiled pedicels) and two
of C. pendulifiora on the right (with very long pedicels characteristic of C. penduliflora
from western South America). All three of these sheets are labeled “FI. Huayaquil Herb.
Pavon” and on each the word “Huayaquil” is struck out; on the mixed sheet “Guatemala”
is written in its place. The material from BM has a flower of C. lutea and is labeled “Fl.
Huayaquil Herb. Pavén.” Thus, Don may have examined a mixed collection composed of
Tatalla material from Guayaquil (C. pendulifiora) and Sessé and Mocifio material from
Guatemala (C. lutea). Don’s description, although brief, clearly describes the taxon
known today as C. [utea, because he states that the corolla is small and the upper stamen
is long-exserted. The corolla of C. pendulifiora is larger than that of C. scandens (the only
other species described at the time) and the five stamens of C. penduliflora are equally
exserted; some forms of C. /utea have one or two lower stamens that are much reduced in
length. If there were no mature flowers of C. pendulifiora among the specimens available
to Don, he may not have realized there was material from two species. In the protologue
Don states that the type was Tafalla material from Guayaquil but later told Hooker that the
material was probably from Mexico (W. J. Hooker 1840). Cobaea lutea is otherwise un-
known from Ecuador but is common in parts of Mexico; C. penduliflora has been col-
lected from the region of Guayaquil. The holotype of C. lutea may be one of the two flow-
ering specimens cited above, or it may be among material that T did not locate.

A specimen from the province of Alajuela, Costa Rica, Brenes 6468, has a corolla in
the packet which is identifiable as C. lutea, but the pedicel of the fruits are not tightly
coiled as in C. futea. Cobaea lutea is otherwise unknown from Costa Rica. The pedicels
resemble those of C. gracilis, which was abundant in Alajuela in the past, though I was
unable to locate any Cebaea populations in that area in 1995. It seemns likely that the spec-
imen may be C. gracilis, and a corolia of C. lutea was mistakenly placed in the packet.

The specific epithet is a misnomes. When describing the species Don, who saw only
dried specimens, was under the mistaken impression that the flowers were yellow.

17. Cobaea rotundiflora Prather, Brittonia 48: 117. 1996.—TYPE: MEXICO. Chiapas:
Mpio. Motozintla de Mendoza, SW side of Cerro Mozotal, steep canyon !1 km
NW of the junction of the road to Motozintla along the road to El Porvenir and
Siltepec, 2100 m, 21 Nov 1976, Breedlove 41647 (holotype: TEX!; isotypes: DS!
MO! RSAD.
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Stems herbaceous, villous at the nodes. Leaves green, with 6 leaflets; rachis 40-85
mm long, sparsely puberulent; petiolules 6-12 mm long, puberulent; blades 35-80 mm
long, 15-33 mm wide, puberulent along the veins abaxially or sometimes glabrous, mar-
gins minutely ciliate, upper and middle leaflet pairs obovate to elliptic to ovate, base acute
to slightly cordate, apex acute to acuminate; basal pair similar to upper pairs except the
margins long-ciliate at the base. Inflorescence of 1-4 flowers; bracts fully expanded, with
6 leaflets. Peduncles 6.5-12.0 cm long, puberulent at the base and along the length, vil-
lous at the apex. Pedicels 17-29 cm long, villous at the base with long trichomes, nearly
glabrous along length, puberulent at the apex, slightly undulate in fruit. Calyx segments
24-33 mm long, 8~12 mm wide, green, suffused with brown or red in center, chartaceous,
broadly lanceolate, apex acute, margins plane, ciliate with both long and short trichomes,
essentially glabrous adaxially, pilose to villous or rarely glabrous abaxially. Corollas yel-
lowish green or occasionally yellow, chartaceous, externally eglandular-villous or rarely
glabrous at the base and throat, increasingly glandular-puberulent towards the apex,
glabrous internally except for the long-villous annulus; tube 21-28 (-36) mm long, 22-30
mm wide, campanulate, widest below the apex; lobes 10-13 (-17) mm long, much shorter
than the tube, 11-17 mm wide, deltate, apex acute, not inrolled at the margin, imbricate,
wrinkled in bud. Filaments 27-29 mm long, adnate basally for 4-9 mm, positioned ven-
traily, slightly bent basally, stightly curved at the apex, coiling after dehiscence; anthers
7.5-8.0 mm long, ca. 1.5 mm wide, yellow, narrowly oblong, straight in bud, twisted after
dehiscence, introrse. Styles 42—49 mm long; style branches 5-7 mm long, terete, papillae
short, covering nearly the entire surface (type II stigmas). Fruit 34-39 mm long, emacu-
late. Seeds 10—15 per fruit, 14-18 mm long, 8-10 mm wide, lacking scales; wing 2-6 mm
wide. Chromoseme number unknown. Figs. 11E, 28.

Phenology. Collected in flower and fruit from November to February.

Distribution (Fig. 26). Mexico {Chiapas) and adjacent Guaternala; cloud forests and
tropical deciduous forests; {975—) 1900-2800 m.

ADDITIONAL SPECIMENS EXAMINED. Mexico. CHIAPAS: Mpio. Motozintla de Mendoza, 4550 km NE of
Huixtla along road to Motozintla, Breedlove & Smith 22689 (DS, F, LL, MICH, MO); Mpio. Motozintla de Men-
doza, 45-50 km NE of Huixtla along road to Motozintla, Breedlove & Thorne 31096 (DS, MO, TEX); Mpio.
Motozintla de Mendoza, Rancho Nuevo, 6 km al SE de El Rosario, bosque, ladera de cerro, Ventrira & Lipez
4255 (IEB, MO).

Guatemala. HUEHUETENANGO: along Central American Hwy 1, ca. 1.6 km E of the Mexico/Guatemala
border at Cuauhtémoc and La Mesilla, Prather 960 (TEX); same original locality, flowering voucher grown in
University of Texas greenhouse, Prather 1268 (TEX).

Cobaea rotundifiora is similar to C. triflora of Alta and Baja Verapaz, Guatemala, in
having similarly sized corollas, styles that exceed slightly the corolla, and anthers that are
withdrawn after dehiscence by coiling. Cobaea rotundiflora differs in its pilose pedicels;
pilose to villous calyx segments that are 8-12 mm wide; and corollas that are 22-30 mm
wide at the apex of the tube, and lack purple pigmentation. Cobaea triflora has puberu-
lent pedicels; puberulent, and sometimes long-ciliate, but never pilose, calyx segments
that are 5-7 mm wide; and corollas that are 18-21 mm wide at the apex of the tube and
are suffused with purple pigmentation. Cobaca rotundiflora is also similar to C. lutea;
characters distinguishing them are discussed under C. lutea (no. 16).

Plants grown from seed collected in Guatemala (Prather 960, TEX) are atypical in
that they lack any pubescence externally near the base of the corolla and on the abaxial
side of the calyx segments, though the margins are ciliate as in the other specimens. In all
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FIG. 28. Cobaea rotundiflora. A. Corolla segment showing internal pubescence and post-dehiscence sta-
men. B. Elower. C. Portion of the habit. (Drawn from living material grown from seeds of Prather 960, TEX.)
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other aspects they are similar to the specimens from Chiapas. The original collection was
of fruits only; the plants were collected during the dry season and the above-ground parts
were dead.

18. Cobaea triflora Donnell Smith, Bot. Gaz. 13: 75. 1888. Cebaea macrostoima var. tri-
flora {Donnell Smith) Brand in Engler, Pflanzenreich IV. 150 (Heft 27): 26. 1907.
Rosenbergia trifiora (Donnell Smithy House, Muhlenbergia 4: 25. 1908 —TYPE:
GUATEMALA. Alta Verapaz: ca. Coban, 1290 m, Dec 1886, Tiirckheim 204 (holo-
type: US!; isotype: GHI Kt MO! USH).

Stems slender, woody, puberulent, especially at the nodes. Leaves green, with 6
leaflets; rachis 35-40 mm long, puberulent, especially along the channel; petiolules 7-8
mm long, glabrous to puberulent; blades 44—121 mm long, 1443 mm wide, glabrous,
margins minutely ciliate; upper and middle leaflet pairs elliptic to elliptic-oblanceolate,
base acute to truncate to rounded, apex acuminate; basal pair similar, the margins
minutely ciliate, sometimes sparsely long-ciliate, especially at the base. Inflorescence of
1-5 flowers; bracts fully expanded, with 4-6 leaflets, when 4 the basal pair rudimentary.
Peduncles 4.1-14.7 cm long, puberulent at the apex. Pedicels 19-28 cm long, puberulent
at the base and apex, coiled in fruit. Calyx segments 23-25 mm long, 5-7 mm wide, green
with purple markings, chartaceous, lanceolate-ovate, apex attenuate, margins plane,
minutely ciliate, puberulent adaxially near the apex, especially on the midvein, puberulent
at the base abaxially. Corollas green or greenish yellow, suffused with purple, chartaceous,
puberulent on the upper portion of the tube and the lobes externally, glabrous except for
the long-villous annulus internally; tube 20-31 mm long, 17-24 mm wide, campanulate,
widest below the apex; lobes 8-11 mm long, much shorter than the tube, 10-13 mm wide,
ovate, apex erose and rounded, not inrolled at the margin, imbricate, wrinkled in bud. Fil-
aments 25-39 mm long, adnate basally for 3—7 mum, positioned ventrally, slightly curved
al the apex, coiling after dehiscence; anthers 5-9 mm long, 1.5-2.0 mm wide, yellow,
lanceolate, straight in bud, twisted after dehiscence, introrse. Styles 38-48 mim long; style
branches 3—7 mm long, terete, papillac short, covering nearly the entire surface (type 11
stigmas). Fruit 38-57 mm long, emaculate. Seeds 6-12 per fruit, 19-21 mm long, 9-12
mm wide, lacking scales; wings 1—4 mm wide. Chromosome number unknown. Fig. 11F

Phenology. Collected in flower from October to April, and in fruit in March and
December.

Distribution (Fig. 26). El Salvador (Santa Ana) and Guatemala (Alta Verapaz and
Baja Verapaz); openings of pine-sweetgum forests; 1300-2100 m.

ADDITIONAL SPECIMENS EXAMINED. El Salvador. SANTA ANA: on Cordillera Miramundo, mountain of
Montecristo, Molina R. et al. 16875 (F, NY, US, W). Guatemala. ALTA VERAPAZ: 9 km W of Tamahd, Har-
mon & Dwyer 4293 (BM-2, MO); Finca Mocca, Johnson 142 (US); above Tamahd, Standiey 70957 {F); moun-
tains E of Tactic, on road to Tamahd, Standley, 71296 (F); near Tactic, above the bridge across Rio Frio, Stand-
ley 90307 (F); along Rio Chig about 2 km SW of Cobdn, Williams ef al. 40360 (F, MO, NYY, US); trailside in
forest, aldea Candelaria, San Juan Chamelco, Wilson 40895 (F).—BAJA VERAPAZ: Panzat, von Tiirckheim 3932

(US-2).

Cobaea triflora is very similar to C. rotundiflora (no. 17), and characters by which
they differ are discussed under C. rotundiflora. Tt is also similar to C. lutea from which it
can be distinguished by its apically rounded corolla lobes and stamens that are positioned
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ventrally and are exserted only a short distance beyond the corolla. Cobaea lutea has
acuminate corolla lobes, and stamens that are emergent and long-exserted.

The three specimens that Brand (1907) cited as C. lutea var. triflora are each a dif-
ferent species: Tiirckhein 204 is indeed C. triflora, Seler & Seler 2293 is C. pachysepala,
and Heyde & Lux 3987 is C. lutea. Given Brand’s treatment of these discordant elements
as a single species, it is understandable that he considered C. triflora a variety of C. lutea.

One unusual collection (Molina et al. 16875) from the department of Santa Ana, El
Salvador, appears to be C. triflora. 1t has purplish green corollas and rounded corolla
lobes, but there are no mature flowers on any of the specimens I saw, and it is difficult to
determine this material. If it is indeed C. triflora, the population from which it came is dis-
junct approximately 120 km from the nearest known population.
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APPENDIX 1

VOUCHERS FOR THE QUANTITATIVE ANALYSES OF POLLEN MORPHOLOGY OF COBAEA

C. aequatoriensis: Panero & Clark 2918, TEX. C. paneroi: Hemndndez 3332, MEXU.

C. aschersonfaneg: Bangham s, AA. C. penduliflora: Morilla & Manara 773, NY.

C. biaurita: Torres C. 7114, TEX, C. pringlei: Peterson 1260, TEX.

C. campandata: Dodson 3833, GH. C. rotundiflora: Breedlove 41647, TEX.

C. flava: Weberbouer 6425, GH. C. scandens: Hinton 1{945, LL.

O grocilis: Smith 304, US. C. skutehii: Standley 85652, F.

C. futea: Srandley 59857, BCON, C. stiputaris: Prather 924, TEX.

C. miner: Chdzare & Camarille 3948, WIS, C. trignae; Panero & Clark 3044, TEX.

. pachysepala: Breedlove 42780, CAS. C. triffora: Johnson 142, US,
APPENDIX 2

STUDIES OF BREEDING SYSTEMS OF COBAEA

For the fisst three species the demonisater i the number of self-pollinations made by hand; the numerator
is the number of these polinations thes produced fruts. For the Jast two species the denominator is the number
of samanipuated Sowers soored, and the munenstor §5 the sumber of those setting fruits. The percentages are
otal percent frul st per treatment combised aver all plants of 2 species. Al collection numbers are the author’s;

virichers are deposited st TER,

phamts, 2331y, JO8Ga {3 plants, 35/43); 10806 (3

HNUMEBRICAL 1I5T5 OF SPECIES
1. Cobaea minor 10. Cobacea aschersoniana
2. Cobaea pringlei 11. Cobaea gracilis
3. Cobacea stipularis 12. Cobaea pendulifiora
4. Cobaca trianae 13. Cobaca aequatoriensis
5. Cobaea biaurita 14. Cobaea flava
6. Cobaea scandens 15. Cobaea campanulata
7. Cobaea paneroi 16. Cobaea lutea
8. Cobaea pachysepala 17. Cobaea rotundiflora

9. Cobaea skutchii 18. Cobaea triflora
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Accepled names are in roman type; the main entry for each is in boldface. Synonyms are in iialics.

Bignoniaceae |, 2
Bonplandia Cav. 4, 10, 23,29
Cantua Juss. 3, 4, 10, 23,29
bicolor Lem. 4
quercifolia 22
Cantueae Peter 3
Caprifoliaceae 5
Cobaea Cav. 28-30

f. romentulosa (Standl.y D. N, Gibson 47
panamensis Standl. 20, 55, 56, 57
paneroi Prather 5, 9, 15, 16, 18, 23, 24, 26, 30, 43,
46-47, 48, 77
penduliflora (H. Karst.) Hook. I. 3, 10, 12, 16, 17,
18,21, 22,25, 27, 28, 29, 31, 52, 54, 57-60,
61, 70,77

secl. Aschersoniophila Brand 5,9, 21, 22, 23, 25,
51

sect, Cobaea 5, 10, 16, 18, 20, 21, 22, 23, 2
26, 27, 29, 30, 31, 34-35, 37,47, 5

sect. Encobaea Peter 5, 34

sect. Pachysepala Prather 10, 16, 22, 24, 25, 26,
28, 29, 30, 47

sect. Rosenbergia (Oerst.) Peter 5, 9, 10, 16, 19,
20, 21, 23, 24, 25, 26, 27, 28, 29, 30, 47, 50,

51
sect. Triovulata Prather 10, 16, 22, 23, 24, 26, 29,
30,31

acuminata DC. ex Hook. 66
aequateriensis Aspl. 5, 9, 10, 16, 19, 22, 25,27,
28, 29, 31, 54, 59, 60-61, 77
aschersoniana Brand 2, 3, 10, 16, 17, 18, 21, 22,
25,27, 28, 29, 31, 51, 52, 54-55, 69, 77
biaurita Standl. 16, 17,22, 23, 24, 25, 26, 27, 28,
29, 30, 37, 38, 40, 41-43, 45, 46,77
campanulata Hemsl. 16, 17, 19, 22, 25, 27, 28, 29,
30, 59, 61, 62-65, 68, 77
fiava Prather 5, 9, 10, 15, 16, 19, 22, 23, 25, 26,
27, 28, 29, 30, 59, 61-62, 63, 64, 68, 69, 77
gracilis (Oerst.) Hemsl. 2, 6, 9, 10, 16, 18,22, 25,
27,28, 29, 31, 51, 52, 54, 55-37, 58, 61, 70,
77
hookeriana Standl. 20, 57, 58, 60
Tasseri Pittier 5, 20, 46
lutea D. Don 2, 3,4, 7.9, 10, 12, 13, 16, 18, 19,
20, 24, 22, 23, 25, 26, 27, 28, 29, 31, 51, 52,
54, 59, 62, 64, 66-70, 71,73, 74,77
f. villosa (Standl.) D. N. Gibson 66
f. viorna (Standl.) D. N. Gibson 66
macrostema Pav. ex D, Don. 66, 69
macrostema Pav. ex Hook. 66, 70
macrostoma Pav. ex Hook. 70
var. triflora (Donn. Sm.) Brand 70, 73, 74
minor M. Martens & Galeotti 4,7, 8, 9, 10, 15,
16, 17, 21, 22, 23, 24, 26, 27, 28, 29, 30,
31-34, 46, 77
pachysepala Standl. 6,7.9,12, 16, 18,22, 24, 25,
77,29, 30, 47, 49-51, 74, 77

pringlei (House) Standl. 3, 5, 6, 12, 16, 17, 18,22,
24, 26, 29, 30, 35-37, 40, 43, 77
rotundiflora Prather 5,9, 12, 15, 16, 19, 22,23,
25, 27,29, 30, 68, 70-73, 77
scandens Cav. 3, 4, 6, 9, 11, 12, 15, 16, 17, 18, 20,
22, 23, 24, 26, 28, 29, 30, 35, 38, 40, 42, 43,
4446, 70, 77
skutchii I M. Johnst. 5, 10, 12, 16, 18, 22, 25,27,
29, 30, 50, 51-52, 53,77
steyermarkii Standl. 5, 66, 69
stipularis Benth. 3,4, 6,9, 12, 15, 16, 17, 18, 22,
24, 26, 29, 30, 36, 37-39, 43, 46, 77
tomenndosa Standl. 47, 51
rianae Hemsl. 2, 12, 16, 17, 22, 24, 27,728,729,
30, 37, 38, 3941, 77
wrifiora Donn. Sm. 4, 9, 15, 16, 19, 23, 24, 25, 26,
27, 30, 68, 71, 73-74, 77
vittosa Standl. 66, 67, 69
vierna Standl. 20, 66, 69
Cobaea Necker 5
Cobaeaceae |
Cobaeeac Meisner 1, 3
Convolvulaceae 1, 2
Gymnosteris Greene 12
Huthia Brand 3, 4
Loeselia L. 4
Lonicera 5
Phlox L. 12
Polemoniaceae 1, 2, 3,9, 12, 16, 26,27
Polemonium L. 4
Rosenbergia Cerst. 4, 5,28, 51
aschersoniana (Brand) House 52
campamlate (Hemsl) House 62
gracilis Oerst. 4, 28, 51,55
macrostoma (Pav, ex Hook. {.) House 66, 70
minor (M, Martens & Galeotti) House 31
penduliflora Karst. 4, 57, 58
pringlei House 35
scandens (Cav.) House 46
stipularis (Benth.) House 37
trianael (Hemsl.) House 39
triflora (Donn. Sm.) House 73



