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Jeppesen (1981) noted that the type collection of B. leuco-
carpa may be a typographical error in Zahlbruckner (1915).
Zahlbruckner cited the specimen L. Sodiro 91/92, though Jep-
pesen was not aware of Sodiro collection numbers exceeding
91/36; Luis Sodiro recorded specimens by his own species
numbers instead of collection numbers (Jorgensen & Ledn-
Yéanez 1999). Though Zahlbruckner did not cite an herbarium
for the holotype, he often worked from Berlin specimens, and
Berlin housed many Sodiro collections. Outside of Zahlbruck-
ner (1915), we are not aware of any duplicates of Sodiro 91/92
belonging to the same gathering. If this collection ever
existed, it was likely destroyed in Berlin. Jeppesen (1981) sug-
gested that Sodiro 91/21 (P) may be an isotype of Zahlbruck-
ner’s intended holotype of B. leucocarpa. This specimen
certainly fits with Zahlbruckner’s original species description
and occurs near the same town (San Florencio). Finding no
evidence that these two specimens are of the same gathering,
we consider them distinct and choose Sodiro 91/21 (P) as a
neotype of B. leucocarpa.

Burmeistera sodiroana can resemble B. succulenta vegetatively
but is differentiated by having spiral phyllotaxy (vs. disti-
chous), flowers with smaller calyx lobes (< 5[-8] mm vs.
> 8 mm in B. succulenta), and corolla lobes that flare outward
but do not scroll (vs. scrolling). Burmeistera sodiroana and
B. crispiloba are also very similar, especially because they seem
to hybridize and introgress at the intersection of their ranges
at about 1500m in elevation. The taxonomic placement of
putative hybrid and introgressed individuals is difficult
to resolve. Burmeistera sodiroana ss. is differentiated from
B. crispiloba s.s. in having spiral phyllotaxy (vs. distichous),
slightly smaller flowers (37-42[-48] mm long vs. 44-58) with
corolla lobes flaring or curling open (vs. scrolling), and white
to pink, globose to ellipsoid fruits (vs. cherry red, obovoid to
pyriform).

Additional Speci Examined—Ecuador. —Bouvar: Along road
Chillanes-Yaquibusu, 2300m, 20 Jul 1991, wan der Werff et al. 12516 (MO).
—Canar: El Triunfo, Canar road, km 50 from El Triunfo, 1500m,
[—2.483°, —79.083°], 20 Jun 1979, Lejinant & Molau 15174 (NY). —CARCHE:
East of Maldonado 12km on road to Tulcan, 2230m, 27 Sep 1979, Gentry
& Shupp 26647 (MO); Tulcan-Maldonado road, 45km W of Tufino,
2425m, 13 Apr 1978, Luteyn & Lebron-Luteyn 5750 (MO, NY, QCA); West
of Tulcdn 78-82km, 2040-2320m, [0.833°, —78.833°], 8 Jan 1985, Luteyn &
Cotton 10893 (NY); Valle de Maldonado, km 71 on road Tulcin-
Maldonado, 2100-2200m, [0.9°, —78.1°], 20 May 1973, Holm-Nielsen et al.
6000 (NY, QCA). —Comopaxt: Around Pilalg, 2400m, [—0.95°, —79.033°],
7 Mar 1968, Holm-Nielsen & Jeppesen 1282 (MO, NY); Canton Pilalo,
camino a la cumbre del Cerro Puchuato, 1800-2500 m, [-0.917°, —79.15°],
5 Dec 1987, Ceron & Villavicencio 2798 (MO); Cantén Sigchos, Campo Ale-
gre, a ca. 20km al noreste de Sigchos, 2614m, [-0.584°, —78.793°], 11 Jul
2003, Ramos et al. 5814 (MO); Cantén Sigchos, finca de Antonio Tigse,
3060m, [—0.595°, —78.832°], 18 Jul 2003, Ramos et al. 6204 (MO); Carretera
Latacunga-Pilal6-Quevedo, 5-10km al este de Pilald, 2400-2700m,
[—0.917°, —79°], 23 May 1988, Cerdn et al. 3830 (MO); Salcedo, Los Llanga-
nates, carretera Salcedo-Tena, km 60, Rancho la Poderosa, descendiendo
al Rio Mulatos, a 4km, 2500-2870 m, [—0.95°, —78.233°], 16 Mar 1995, Var-
gas & Sandowal 431 (MO). —EL Oro: Quebrada El Mono, entre Pinas y Bue-
naventura, crece borde de la carretera, 950m, 28 May 1979, Escobar 1377
(QCA). —Naror Along E side of R. Chalpi, 1-3km from confluence with
R. Oyacachi, 2600-2800m, [—0.25°, ~77.967°], 23 May 1996, Stdhl et al.
2564 (QCA); Along trail between Oyacachi and Pueblo Viejo (Old Oyaca-
chi), 3000m, [-0233°, —77.983°], 24 May 1996, Stdhl et al. 2578 (QCA);
Baeza, forest remnants, 1800-2000m, 22 Sep 1977, Maas et al. 3035 (QCA);
Between Tena and Pappalacta, 12 Jan 1981, D’Arcy 14101 (MO, NY);
Between Tena and Pappalacta, 12 Jan 1981, D'Arcy 14092 (NY); Cantén
Quijos, Unidn del Rio Blanco con Rio Quijos, 2680m, [—0.467°, —78.05°],
12 Jun 1998, Vargas et al. 1761 (MO); Cantén Quijos, ca. 4 km W of Cosanga
on the Cosanga-Las Caucheras road, between Las Caucheras and SierrA-
zul, 2200-2250m, [—0.67°, —77.917°], 12 Feb 2011, Tepe et al. 2955 (MO);

Downloaded From: https://bioone org/joumals/Systematic-Botany on 14 May 2024
Terms of Use: hitps://bicone orgfterms-of-use Access provided by Washington University in St Louis

MASHBURN ET AL.: MORPHOMETRICS OF THE RECURVED COROLLA OF BURMEISTERA 143

Cantén Quijos, Baeza, parte alta del Rio Machdngara, 2200-2300m,
[-0.467°, —=77.9°], 9 May 1990, Palacios & Freire 4982 (NY); Carretero
Papallacta-Baeza, Hacienda Flor del Bosque, [—0.367°, —78.067°], 14
December 1993, Freire-Fierro & Yinez 2673 (NY); Cosanga, stream just
south of town, [~0.6°, —77.867°], 1 December 1976, Boeke & McElroy 376
(QCA); Hacienda Antisana, closest town Cuyuja, along banks of Rio Qui-
jos (northside), southwest of Quito-Baeza road, 2500 m, 29 Aug 1980, Sobel
& Strudwick 2522 (NY); Lago Agrio-Quito road, km 195, between Cuyuja
and Papallacta, 2500 m, [-0367°, —78.083°], 18 Jun 1985, Stein 3082 (QCA,
MO); Parque Nacional Llanganates, via Salcedo-Tena, colecciones a lo
largo del camino desde Los Carmelos-Rio Ana Tenorio al Rio Langoa,
bosque de Neblina Montano, 2600-2850m, [—0.971°, —78254°], 18 Feb
2015, Pérez et al. 8112 (QCA); Private property of William Phillips, ca.
2hrs. walk from end of road, W of Cosanga, N slopes of Cordillera de
Huacamayos, [—0.75°, —77.917°], 12 Dec 1989, Luteyn & Cabo 13459 (NY,
QCA); Quijos, Reserva Ecoldgica Antisana, Rio Aliso, 8km al suroeste de
Cosanga, afluente del Rio Aliso, margen derechoa a 1km, 2530m,
[-0.583°, —77.95°], 12 Nov 1998, Vargas et al. 3003 (MO); Quito to Baeza,
km 92, 1850m, 30 Jun 1985, Dodson & Hirtz 15883 (MO); Reserva
Yanayacu, collected on trail behind station heading towards Antisana,
2100m, [—0.588°, —77.88°], 28 Jul 2010, Muchhala 458 (QCA); Road Baeza-
Napo, Cosanga, 20km S of Baeza, along mule track to 3km W of the vil-
lage, 2000-2100m, [-0.617°, —77.867°], 26 Oct 1976, Balslev & Madsen
10329 (NY); Road Baeza-Tena, km 24-29 from Baeza, 5 of Cosanga,
2100-2300m, [—-0.633°, —77.85°], 28 Mar 1979, Holm-Nielsen 16226 (QCA);
Salcedo-Napo road, ca. 56-60km E of Salcedo, 2926-3060m, [-0.917°,
—78.5°], 23 Nov 1989, Luteyn & Tirira 13389 (MO, NYY, QCA). —PICHINCHA:
Along road between Tandayapa and Mindo, 19.5km from Tandayapa, ca.
55 km from Mindo, 1930m, 16 Dec 1979, Croat 49392 (MQ); Ca. 5 km SW
of San José de Niebli, 13 road km N of Calacali, 2450m, [0.033°, —78.533°],
1 May 1985, Stein 2662 (MO); Carretera Quito-San Juan-Chiriboga,
Empalme, en el km 69, carretera secundario a 3km de la carretera a Sto.
Domingo de los Colorados, sector Bellavista, 2050m, 17 Sep 1986, Zak
1192 (MO); Carretera Sto. Domingo-Quito, 13km al oeste del paso, Ceja
Andina, 3000m, [—0.433°, —78.633°], 21 Jun 1982, Balslev 2759 (NY); Cerro
Corazén, 2438-2835 m, 5 Jan 1945, Camp E-1652 (NY); Cerro El Castillo, en
el camino desde Guarumos hasta El Castillo, derecho de via del Oleo-
ducto de Crudos Pesados, 2665m, [—0.033°, —78.633°], 10 Sep 2001,
Freire-Fierro et al. 3208 (MO); Cerro Pugsi, NW slope of Volcin Pichincha,
on ridge crest, 3020m, 27 Sep 1980, Bleiweiss 1142 (NY); Nanegalito-
Tandayapa road, 1890-2400m, [—0.067°, —78.733°], 7 Nov 1989, Luteyn &
Tirira 13328 (MO, NY); Reserva Bellavista, 2295 m, [-0.011°, —78.688°], 11
Jul 2002, Muchhala 129 (QCA); Reserva Orquideoldgica El Pahuma, carre-
tera Calacali-Los Bancos, km 22, 2000m, [0.028°, —78.631°], 26 Oct 1999,
Mantuano et al. 30 (MO); Road from Chiriboga to Santo Domingo, ca. 5 km
W of Chiriboga, 2050m, 3 May 1985, Stein et al. 2683 (MO); Road from
Quito-Tandayapa-Mindo, 2355m, [0.05°, —78.667°], 21 May 1989, Smith
1975 (MO, NY, QCA); Route Tandayapa-Nanegalito, 2250m, [0°,
~78.667°], 24 Jan 1996, Billiet & Jadin 6684 (MO); Old road Quito-Santo
Domingo, between San Juan and Chiriboga, on steep slopes along road,
2700-2750m, [—0.283°, —78.667°], 20 Mar 1979, Lajtnant & Molau 11261
(NY); Old road Quito-Santo Domingo, ca. 3-16km W of San Juan de Chir-
iboga, on steep roadside slopes, 2460-3350m, [-0283°, —78.75°], 4 Feb
1983, Luteyn et al. 8792 (MO, NY); Old road Quito to Santo Domingo via
Chiriboga, km 33-35, 2550m, 3 May 1985, Stein et al. 2674 (MO, QCA);
Quito-Santo Domingo old road, Las Palmeras, ca. 59km WSW of Quito,
trail and forest along Rio Guajalito, 1800-1900m, [-0.3°, —78717°],
14 Dec 1990, Luteyn et al. 14342 (NY); West slopes of the Cordillera Occi-
dental, above Tandapi, 20-21km from Aldag on road to Santo Domingo,
2650m, 7 Feb 1985, Molau & Ohman 1156 (QCA). —Tuncuranua: Cantén
Banio, Rio Vascun Valley, northern slopes of Volcin Tungurahua,
2500-3200m, [—1.439°, —78.433°], 27 Apr 2003, Clark et al. 7699 & 7715
(QCA); Cordillera de Llanganates valley of Rio Sangarinas (Desagua-
dero), “La Trinca,” at the shore of Rio Golpe, 3000m, 18 Nov 1939,
Asplund 9767 (NY); Cusatagua, Vicinity of Ambato, Mar 1919, Pachano 177
(NY); Parque Nacional Llanganates, entrando por Baquerizo Moreno
hada el sector de Lagartococha, 3270m, [-1.2°, —78.472°], 1 Mar 2015,
Pérez et al. 8409 (QCA); Trail along W slope of Rio Ulba Canyon above
Hadenda San Antonio, 4km up Rio Ulba from village of Ulba,
2200-2500m, [—1.417°, —78.367°], 3 Jun 1985, Stein 2945 (MO); Zona de
amortiguamiento del Parque Nacional Llanganates, Machay, Rio Verde,
colecciones entre Rio Machay y Colina San Austin, 2090 m, [-1.367°,
—78.283°], 30-31 Jul 1999, Vargas et al. 3712 (MO). —MORONA SANTIAGO:
Between Tambo Consuelo and Tambo Cerro Negro, 2590-2895m, 20-24
Aug 1945, Camp E-4955 (NY).
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BurmEesTERA succuLenTA HKarst. & Triana, Linnaea 28: 445.
1856. Tyre: Coromsia. Quindio: Nouvelle-Grenade prov.
De Mariquita, crescit circa “El Roble” in monte Quindio,
2000 m, 18511857, J. . Triana 1586 (Lectotype designated
by Gleason, 1925: P [barcode] 00408903 [digital image!]).

Burmeistera succulenta var. meiophylla Zahlbr. ex EWimm.,
Rep. Spec. Nov. 30: 28. 1932. Type VENEZUELA. Aragua:
Tovar, H. Karsten sn. (Lectotype designated here: W
1889-0134874 [digital image!], isolectotype: B, presumed
destroyed).

Herbaceous shrubs or scandent herbs, up to 3 m long,. Latex
abundant, white. Stems ca. 5mm long, green to violet, gla-
brous. Leaves alternate, distichous, the internodes 20-50 mm
long; petioles 2-6 mm long, green to violet, glabrous; blades
50-150 X 25-60 mm, elliptic, the base obtuse, the apex attenu-
ate to acuminate, the margins shallow callose-serrate to
nearly entire, the teeth and margin sometimes tinged violet;
upper surface green to green tinged violet, glabrous, nitid;
lower surface green to maroon-violet, glabrous; veins camp-
todromous, diminishing along the margin or terminating in
marginal teeth, the primary and secondary veins prominent,
raised, the tertiary veins visible. Flowers solitary in the upper
leaf axils, 45-53 mm long; pedicels 60-115mm long at anthe-
sis, 110-125mm long in fruit, green to violet, glabrous;
hypanthium 7-10 X 4-6 mm, obconical (rarely campanulate),
the base often barely distinguishable from the pedicel,
abruptly widening distally, green to violet, glabrous; calyx
lobes (5-)8-21 X 2-5mm, ligulate, dark green, often suffused
with violet, glabrous, the margin entire or with a few callose-
tipped teeth, the apex acute, ascending at anthesis; corolla
green to green suffused with maroon-violet outside, light
green to violet inside; corolla tube 6-9 mm wide basally, the
throat narrowing to 3-5mm wide; corolla lobes lanceolate,
strongly scrolling back, the two dorsal lobes 2228 X 3-4mm,
opening dorsally 14-17 mm from the corolla base, the two lat-
eral lobes 18-25 X 3-5mm, opening ventrally 10-12mm from
the corolla base; androecium 37—43mm long, exserted
27-33mm from the ventral opening, the filament tube
maroon-violet, glabrous, the anther tube 8-10X 3-4mm,
green to maroon-violet, glabrous, all five anther tips sparsely
to densely pubescent; the style violet, the stigma green to vio-
let, the stigma lobes fringed with short white hairs along the
margin. Fruits ca. 15 X 20mm, globose, fleshy, pink to violet.

Distribution and Habitat—Burmeistera succulenta is a
widespread species, ranging from the western slopes of the
Andes in central Ecuador, through Colombia, into northwest-
ern Venezuela. It occurs in cloud forests from 1000-2500 m in
elevation.

Notes—Burmeistera succulenta was described by Hermann
Karsten and José Triana in 1856, just two years after their
description of the genus Burmeistera. No type specimens were
indicated, but the collection locality was given as “Crescit
circa ‘El Roble’ in monte Quindio, 2000 metr. altitudine.” Tri-
ana’s collection at P (Triana 1586) seems to have been anno-
tated by himself (the handwriting is the same as on the rest of
the label). In his brief synopsis of Burmeistera, Gleason (1925)
recognized Triana 1586 from P as the type of B. succulenta.
Similarly, Wimmer’s (1932) monograph of the genus identi-
fies Triana 1586 as the original specimen, though he did not
see it himself (“spec. orig. in Hb. Paris, non vidi”). As such,
we agree with Gleason’s recognition of Triana 1586 as the
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type of B. succulenta, and we consider it an unintended
lectotypification.

Wimmer (1932) also described Burmeistera succulenta var.
meiophylla, attributing the name to the Austrian-Hungarian
botanist Alexander Zahlbruckner, based in Vienna. Wimmer
noted that the original specimens were collected by Karsten
(s.n.) in “Venezuela: Colonia Tovar” and found in Vienna and
Berlin. The specimen at Berlin is presumed to be destroyed.
The Vienna Karsten specimen W 1889-0134874 shows Zahl-
bruckner’s notation as: “Sectio Burmeistera: Centropogon succu-
lentus (Karsten et Tr.) var. meiophyllus A.Zahlbr.” Above this
is Wimmer’s notation from 1931: “Burmeistera succulenta var.
meiophylla A.Zahlbr.” James L. Luteyn then notated the same
specimen in 1989 as an “isotype of Burmeistera succulenta var.
meiophylla A.Zahlbr. ex Wimm.” Because Karsten collections
are often without numbers, it is difficult to identify duplicates
beyond the Vienna and Berlin collections mentioned by Wim-
mer (1932). Therefore, we have lectotypified the Vienna speci-
men and presume the Berlin isolectotype to be destroyed.

Burmeistera succulenta is the most widespread species in the
recurved corolla clade and currently the only one known
from Colombia, Venezuela, and possibly Panama. Most spe-
cimens from Ecuador previously identified as B. succulenta
have been transferred to B. kitrinaima sp. nov. Nevertheless, a
few Ecuadorian collections remain placed in B. succulenta.
Vegetatively, B. succulenta and B. kitrinaima are difficult to dif-
ferentiate except by the color of the latex (white vs. yellow in
B. kitrinaima), but they are quite distinct in their reproductive
characters. Individuals of B. succulenta have wider calyx lobes
(2-5mm vs. 0.5-1.5mm wide in B. kitrinaima) and longer
flowers (45-53 mm long vs. 29-38 mm long). In addition, B.
succulenta exhibits scrolling corolla lobes, a character absent
in B. kitrinaima.

Burmeistera succulenta is closely related to two other species
in the recurved corolla clade: B. crispiloba and B. sodiroana.
Both B. succulenta and B. crisipiloba have similar sized flowers,
but B. succulenta is easily differentiated by its long (> 8 mm)
vs. short (< 3mm) calyx lobes. Burmeistera succulenta can be
differentiated from B. sodiroana by phyllotaxy (distichous vs.
spiral), as well as the calyx lobes, which are long (> 8 mm) in
B. succulenta, and short (< 5[-8] mm) in B. sodiroana.

Additional Specimens Examined—Venezuela. —Aracua: Colonia
Tovar, 1800-2000 m, Dec 1924, Allart 479 (NY); Colonia Tovar and vidinity,
1700-2300m, 1921, Pittier 9317 (NY); Henry Pittier National Park, trail to
Pico Periquito opposite the Biological Station at Rancho Grande,
1000-1200m, 14 Jan 1978, Luteyn & Lebron-Luteyn 5177 (NY). —Yaracuy:
Cerro La Chapa, selva nublada al norte de Nirgua, 1200-1400m, 9-10
Nov 1967, Steyermark et al. 100250 (NY); Cumbre Gamelatal 4.3-11km N
of Salom on road from Salom to Candelaria, 1000-1200m, [10.25°,
—68492°], sd., Mori et al. 14602 (NY); North of Salom 7.5km,
1200-1300m, [10.25°, —68.483°], 4 Mar 1982, Leisner & Steyermark 12386
(NY); Sierra de Aroa, 9km W of San Felipe air distance, on road 0-3km
NE of road between Cocorote and Aroa, 15 km NW of Cocorote and 1km
SW of Los Cruceros, 1100-1500m, [10.35°, —68.817°], 4 Apr 1980, Leisner
& Gonzilez 10048 (NY). Colombia. —AnTIOQUIA: Cordillera Central, ca.
60km S of Medellin on main hwy. to Manizales, 1350m, [5.833°,
—75.733°], 26 Jan 1986, Stein & McDade 3303 (NY); Medellin-Cartagena
Hwy., turnoff to Briceno, ca. 25km N of Yarumal, 1800m, [7.117°,
—75467°], 7 Feb 1986, Stein & Cogollo 3369 (NY); To 5km down road to
San Fermin de Briceno, W off Pan American Hwy., ca. 25km N of Yaru-
mal, 1525-1830m, [7.017°, —75.583°], 26 May 1984, Luteyn et al. 10750,
10761 & 10773 (NY); To 5km down road to San Fermin de Bricerio, W off
Pan American Hwy. ca. 25km N of Yarumal, 1525-1830m, [7.017°,
—75583°], 22 May 1988, Luteyn & Sylm 12418 & 12420 (NY). —CaAlDas:
San Clemente, edge of woods, 1800-2200m, 16 Sep 1922, Pennell 10685
(NY). —Croct: Ansermanuevo-San José del Palmar road, 2-5km E of San
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José del Palmar, 1200-1500m, 20 Apr 1979, Luteyn et al. 7322 (NY);
Ansermanuevo-San José del Palmar road, from Chocd-Valle border W
10km towards San José del Palmar, 1524-2050m, [4.667°, —76.417°], 15
May 1984, Luteyn 10545 (NYY); Bolivar-Quibdé road, ca. 3740 km W of El
Carmen, 671-1360m, [5.667°, —7625°], 21-22 May 1984, Luteyn et al.
10650 (NY). —Varie peL Cauca: La Cumbre, 1800-2000m, 7-10 May 1922,
Pennell 5151 (NY); La Cumbre, 2000-2200m, 14-19 May 1922, Pennell &
Killip 5783 (NY); Mpio. La Elvira, Finca Zingara, ca. 25km W of Cali at km
18, 1600-1700 m, [3.467°, —76.617°], 20 Apr 1989, Luteyn et al. 12557 (NY).
Ecuador. —Azuay: Hacienda Yacopiana, on ridge bordering Rio Patul,
above Sanagiiin, 850m, 2 Jun 1943, Steyermark 52805 (NY). BoLivar: Road
Echeandia-Guanujo, E of Echeandia, 2400m, [-1.417°, —79.117°], 8 Jul
1979, Holm-Nielsen & Andmde 18581 (MO, NY). —Cotopaxt: Trail from El
Corazon to Facundo Vela, 1-3km S of El Corazon, 1300-1400m, 17 May
1980, Harling & Andersson 19211 (NY).
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Fic. 51.  Univariate comparisons of additional traits measured between B. crispiloba, B. sodiroana, and B. succulenta.
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Fic.52. Results of Phase 1 multivariate analyses with sample numbers induded. Sample numbers correspond to numbers in the Supplemental Data. A,
B. PCA of ten quantitative traits; unsupervised clustering performed with HCPC. C, D. FAMD of ten quantitative traits and two qualitative traits; unsuper-
vised clustering performed with HCPC. E, F. Model-based dustering where n = 2 is selected as the optimal number of clusters.
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Fic.54. Results of Phase 2 multivariate analyses with sample numbers induded. Sample numbers correspond to numbers in the Supplemental Data. A,
B. PCA of ten quantitative traits; unsupervised clustering performed with HCPC. C, D. FAMD of ten quantitative traits and two qualitative traits; unsuper-
vised clustering performed with HCPC. E, F. Model-based dustering where n = 3 is selected as the optimal number of clusters.
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Fic. 55. Results of Phase 3 multivariate analyses with sample numbers included. Sample numbers correspond to numbers in the Supplemental Data. A,
B. PCA of 22 quantitative variables; unsupervised clustering performed with HCPC. C, D. FAMD of 22 quantitative variables and two qualitative variables;
unsupervised clustering performed with HCPC. E, F. Model-based clustering where n = 1 is selected as the optimal number of dusters; clustering atn = 2
is shown with sample numbers.
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TasLE S1. Placement of each sample into Phase 1 dustering results on the entire RCC dataset.
Sample A priori species Collection Collection PCA FAMD Model-based Model-based
number assignments Collector number country clusters clusters Clusters K = 2 Clusters K = 3
1 B. crispiloba Muchhala 207 Ecuador 2 4 2 2
2 B. crispiloba Werling 233 Ecuador 2 4 2 2
3 B. crispiloba Knudsen 459 Ecuador 2 4 2 2
4 B. crispiloba Clark 499 Ecuador 2 4 2 2
5 B. crispiloba Balslev 1996 Ecuador 1 2 2 2
6 B. crispiloba Stein 2686 Ecuador 2 4 2 2
7 B. crispiloba Stein 3091 Ecuador 2 4 2 2
8 B. crispiloba Bonifaz 3170 Ecuador 2 4 2 2
9 B. crispiloba Daly 5206 Ecuador 2 4 2 2
10 B. crispiloba Vargas 5585 Ecuador 2 4 2 2
11 B. crispiloba Jaramillo 6611 Ecuador 2 4 2 2
12 B. crispiloba Duodson 7217 Ecuador 2 4 2 2
13 B. crispiloba Duodson 7433 Ecuador 2 4 2 2
14 B. crispiloba Ceron 10082 Ecuador 2 4 2 2
15 B. crispiloba van der Werff 10767 Ecuador 1 2 2 2
16 B. crispiloba Duodson 12000 Ecuador 2 4 2 2
17 B. crispiloba Luteyn 13363 Ecuador 2 4 2 2
18 B. crispiloba Duodson 14661 Ecuador 2 4 2 2
19 B. crispiloba Lojtnant 15174 Ecuador 1 2 2 3
20 B. crispiloba Duodson 15196 Ecuador 2 4 1 1
21 B. crispiloba Duodson 15548 Ecuador 2 4 2 2
22 B. crispiloba Harling 23062 Ecuador 2 4 1 1
23 B. crispiloba Jaramillo 30276 Ecuador 1 2 2 3
24 B. crispiloba Muchhala 115 Ecuador 2 4 2 2
25 B. crispiloba Nowicki 1498 Ecuador 2 4 2 2
26 B. crispiloba Vargas 5171 Ecuador 1 2 2 3
27 B. crispiloba Clark 7944 Ecuador 2 4 2 2
28 B. crispiloba Neill 8654 Ecuador 2 4 2 2
29 B. crispiloba Neill 9800 Ecuador 2 4 2 2
30 B. crispiloba Duodson 12782 Ecuador 2 4 2 2
31 B. crispiloba Luteyn 13333 Ecuador 2 4 2 2
32 B. crispiloba Harling 19471 Ecuador 2 4 2 3
33 B. crispiloba HolmNielsen 24419 Ecuador 2 4 2 2
34 B. crispiloba Webster 30017 Ecuador 2 4 2 2
35 B. crispiloba Gentry 69945 Ecuador 2 4 2 2
36 B. crispiloba Gentry 69965 Ecuador 2 4 2 2
37 B. crispiloba Gentry 72409 Ecuador 2 4 2 2
38 B. sodiroana Muchhala 129 Ecuador 2 1 2 2
39 B. sodiroana Pachano 177 Ecuador 2 1 2 2
40 B. sodiroana Muchhala 458 Ecuador 2 1 2 2
41 B. sodiroana Bleiweiss 1142 Ecuador 2 1 2 2
42 B. sodiroana Molau 1156 Ecuador 2 1 2 2
43 B. sodiroana Smith 1976 Ecuador 2 1 2 2
44 B. sodiroana Stahl 2578 Ecuador 2 1 2 2
45 B. sodiroana Stein 2662 Ecuador 2 1 2 2
46 B. sodiroana Stein 2674 Ecuador 2 1 2 2
47 B. sodiroana Stein 2683 Ecuador 2 1 2 2
48 B. sodiroana Tepe 2955 Ecuador 2 1 2 2
49 B. sodiroana Maas 3035 Ecuador 2 1 2 2
50 B. sodiroana Stein 3082 Ecuador 2 1 2 2
51 B. sodiroana Vargas 3712 Ecuador 2 1 2 1
52 B. sodiroana Ceron 3830 Ecuador 2 1 2 2
53 B. sodiroana Camp 4955 Ecuador 2 1 2 2
54 B. sodiroana Perez 8409 Ecuador 2 1 2 2
55 B. sodiroana Luteyn 8792 Ecuador 2 1 2 2
56 B. sodiroana Asplund 9767 Ecuador 2 1 2 2
57 B. sodiroana Balslev 10329 Ecuador 1 1 2 2
58 B. sodiroana Lojtnant 11261 Ecuador 2 1 2 2
59 B. sodiroana Luteyn 13328 Ecuador 2 1 2 2
60 B. sodiroana Luteyn 13389 Ecuador 2 1 2 2
61 B. sodiroana D’Arcy 14101 Ecuador 2 1 2 2
62 B. sodiroana Holm-Nielsen 16226 Ecuador 2 1 2 2
63 B. sodiroana Ceron 2798 Ecuador 2 1 2 2
64 B. sodiroana Luteyn 5750 Ecuador 2 1 2 2
65 B. sodiroana Holm-Nielsen 6000 Ecuador 2 1 2 2
66 B. sodiroana Luteyn 10893 Ecuador 2 4 2 1
67 B. sodiroana Luteyn 14342 Ecuador 2 4 2 2
68 B. sodiroana Gentry 26647 Ecuador 1 2 2 2
69 B. succulenta Stein 3303 Colombia 3 3 1 1
70 B. succulenta Stein 3369 Colombia 3 3 1 1
71 B. succulenta Pennell 5151 Colombia 3 3 1 1
72 B. succulenta Pennell 5783 Colombia 3 3 1 1
(Continued)
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TasLe S1. (CONTINUED).
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Sample A priori species Collection Collection PCA FAMD Model-based Model-based
number assignments Collector number country clusters clusters Clusters K = 2 Clusters K = 3
73 B. succulenta Luteyn 10650 Colombia 3 3 1 1
74 B. succulenta Pennell 10685 Colombia 3 3 1 3
75 B. succulenta Luteyn 10750 Colombia 3 3 1 1
76 B. succulenta Luteyn 10761 Colombia 3 3 2 2
77 B. succulenta Luteyn 10773 Colombia 3 3 1 1
78 B. succulenta Luteyn 12418 Colombia 3 3 1 1
79 B. succulenta Luteyn 12420 Colombia 3 3 1 1
80 B. succulenta Luteyn 12557 Colombia 3 3 1 1
81 B. succulenta Sigcha 28 Ecuador 1 2 1 3
82 B. succulenta Muchhala 125 Ecuador 1 2 1 3
83 B. succulenta Muchhala 128 Ecuador 1 2 1 3
84 B. succulenta Muchhala 130 Ecuador 1 2 1 3
85 B. succulenta Muchhala 447 Ecuador 1 2 1 3
86 B. succulenta Muchhala 454 Ecuador 1 2 1 3
87 B. succulenta Stahl 2901 Ecuador 1 2 1 3
88 B. succulenta Neill 8942 Ecuador 1 2 1 3
89 B. succulenta Jaramillo 13651 Ecuador 1 2 1 3
90 B. succulenta Harling 19211 Ecuador 3 3 1 1
91 B. succulenta Allart 479 Venezuela 3 3 1 1
92 B. succulenta Fendler 731 Venezuela 3 3 1 1
93 B. succulenta Luteyn 5177 Venezuela 3 3 1 1
94 B. succulenta Mori 14602 Venezuela 3 3 1 1
95 B. succulenta Steyermark 100250 Venezuela 3 3 1 1

TasLE S2. Placement of each B. succulenta s.1. sample into Phase 2 clustering results.

Sample A priori species Callection Collection PCA FAMD Model-based Model-based
number assignment Collector number country clusters clusters custers K = 2 clusters K = 3
69 B. succulenta Stein 3303 Colombia 2 2 1 1
70 B. succulenta Stein 3369 Colombia 2 3 1 1
71 B. succulenta Pennell 5151 Colombia 3 2 1 2
2 B. succulenta Pennell 5783 Colombia 2 2 1 1
73 B. succulenta Luteyn 10650 Colombia 4 3 1 2
74 B. succulenta Pennell 10685 Colombia 1 3 2 3
75 B. succulenta Luteyn 10750 Colombia 2 2 1 1
76 B. succulenta Luteyn 10761 Colombia 3 2 1 2
77 B. succulenta Luteyn 10773 Colombia 3 2 1 1
78 B. succulenta Luteyn 12418 Colombia 2 3 1 1
79 B. succulenta Luteyn 12420 Colombia 3 3 1 2
80 B. succulenta Luteyn 12557 Colombia 4 3 1 2
81 B. succulenta Sigcha 28 Ecuador 1 1 2 3
82 B. succulenta Muchhala 125 Ecuador 1 1 2 3
83 B. succulenta Muchhala 128 Ecuador 1 1 2 3
84 B. succulenta Muchhala 130 Ecuador 1 1 2 2
85 B. succulenta Muchhala 447 Ecuador 1 1 2 3
86 B. succulenta Muchhala 454 Ecuador 1 1 2 3
87 B. succulenta Stahl 2901 Ecuador 1 1 2 3
88 B. succulenta Neill 8942 Ecuador 1 1 2 3
89 B. succulenta Jaramillo 13651 Ecuador 1 1 2 3
90 B. succulenta Harling 19211 Ecuador 3 3 1 2
91 B. succulenta Allart 479 Venezuela 4 3 1 2
92 B. succulenta Fendler 731 Venezuela 4 3 1 2
B B. succulenta Luteyn 5177 Venezuela 4 3 1 2
94 B. succulenta Mori 14602 Venezuela 4 3 1 2
95 B. succulenta Steyermark 100250 Venezuela 4 3 1 1
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TasLE S3. Placement of each B. crispiloba/B. sodiroana sample into Phase 3 clustering results.

Sample A priori species Collection Collection PCA FAMD Model-based Model-based
number assignment Collector number country clusters clusters custers K = 2 custers K = 3
1 B. crispiloba Muchhala 207 Ecuador 2 2 1 1
2 B. crispiloba Werling 233 Ecuador 2 2 1 1
3 B. crispiloba Enudsen 459 Ecuador 2 2 1 1
4 B. crispiloba Clark 499 Ecuador 2 2 1 1
5 B. crispiloba Balslev 199 Ecuador 2 2 1 2
6 B. crispiloba Stein 2686 Ecuador 2 2 1 1
7 B. crispiloba Stein 3091 Ecuador 2 2 1 1
8 B. crispiloba Bonifaz 3170 Ecuador 2 2 1 1
9 B. crispiloba Daly 5206 Ecuador 3 2 1 1
10 B. crispiloba Vargas 5585 Ecuador 2 2 1 1
11 B. crispiloba Jaramillo 6611 Ecuador 2 2 1 1
12 B. crispiloba Dodson 7217 Ecuador 2 2 1 1
13 B. crispiloba Dodson 7433 Ecuador 2 2 1 1
14 B. crispiloba Ceron 10082 Ecuador 2 2 1 1
15 B. crispiloba van der Werff 10767 Ecuador 2 2 1 2
16 B. crispiloba Dodson 12000 Ecuador 2 2 1 1
17 B. crispiloba Luteyn 13363 Ecuador 2 2 1 1
18 B. crispiloba Dodson 14661 Ecuador 2 2 1 3
19 B. crispiloba Lojtnant 15174 Ecuador 1 1 2 3
20 B. crispiloba Dodson 15196 Ecuador 2 2 1 1
21 B. crispiloba Dodson 15548 Ecuador 2 2 1 3
22 B. crispiloba Harling 23062 Ecuador 2 2 2 1
23 B. crispiloba Jaramillo 30276 Ecuador 1 1 2 3
24 Intermediate Muchhala 115 Ecuador 3 3 1 1
25 Intermediate Nowicki 1498 Ecuador 1 3 1 1
26 Intermediate Vargas 5171 Ecuador 1 3 2 1
27 Intermediate Clark 7944 Ecuador 2 3 1 1
28 Intermediate Neill 8654 Ecuador 2 2 1 1
29 Intermediate Neill 9300 Ecuador 3 3 1 1
30 Intermediate Dodson 12782 Ecuador 3 3 1 1
31 Intermediate Luteyn 13333 Ecuador 3 3 1 1
32 Intermediate Harling 19471 Ecuador 1 3 1 1
33 Intermediate HolmNielsen 24419 Ecuador 2 2 1 1
34 Intermediate Webster 30017 Ecuador 2 2 1 1
35 Intermediate Gentry 69945 Ecuador 3 3 1 1
36 Intermediate Gentry 69965 Ecuador 3 3 1 1
37 Intermediate Gentry 72409 Ecuador 3 3 1 1
38 B. sodiroana Muchhala 129 Ecuador 1 1 2 3
39 B. sodiroana Pachano 177 Ecuador 1 1 2 1
40 B. sodiroana Muchhala 458 Ecuador 1 1 2 3
41 B. sodiroana Bleiweiss 1142 Ecuador 1 1 1 3
42 B. sodiroana Molau 1156 Ecuador 1 1 2 3
43 B. sodiroana Smith 1976 Ecuador 1 1 2 3
44 B. sodiroana Stahl 2578 Ecuador 1 1 2 3
45 B. sodiroana Stein 2662 Ecuador 1 1 2 3
46 B. sodiroana Stein 2674 Ecuador 1 1 1 1
47 B. sodiroana Stein 2683 Ecuador 1 1 2 3
48 B. sodiroana Tepe 2955 Ecuador 1 1 2 3
49 B. sodiroana Maas 3035 Ecuador 1 1 2 3
50 B. sodiroana Stein 3082 Ecuador 1 1 2 1
51 B. sodiroana Vargas 3712 Ecuador 1 1 1 1
52 B. sodiroana Ceron 3830 Ecuador 1 1 2 3
53 B. sodiroana Camp 4955 Ecuador 1 1 2 3
54 B. sodiroana Perez 8409 Ecuador 1 1 2 3
55 B. sodiroana Luteyn 8792 Ecuador 1 1 2 1
56 B. sodiroana Asplund 9767 Ecuador 1 1 2 3
57 B. sodiroana Balslev 10329 Ecuador 1 1 2 3
58 B. sodiroana Lojtnant 11261 Ecuador 1 1 2 3
59 B. sodiroana Luteyn 13328 Ecuador 1 1 1 3
60 B. sodiroana Luteyn 13389 Ecuador 1 1 2 3
61 B. sodiroana D'Arcy 14101 Ecuador 1 1 2 3
62 B. sodiroana Holm-Nielsen 16226 Ecuador 1 1 1 1
63 Intermediate Ceron 2798 Ecuador 1 1 2 3
64 Intermediate Luteyn 5750 Ecuador 1 1 2 3
65 Intermediate Holm-Nielsen 6000 Ecuador 1 1 2 1
66 Intermediate Luteyn 10893 Ecuador 3 3 1 1
67 Intermediate Luteyn 14342 Ecuador 1 3 1 1
68 Intermediate Gentry 26647 Ecuador 1 3 2 1
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