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We propose a new natural hybrid between Cohniella cebolleta and C. nuda (Orchi-
daceae, Oncidiinae) from Santa Marta Colombia: Cohniella x carbonoi Yepes-Rapelo
& Cetzal is described and illustrated herein. It is vegetatively similar to C. nuda in the
the semi-pendulous plant habit and the length of the leaves, but the flowers have inter-
mediate characters between the putative parents. A table of diagnostic characters for
the new hybrid and its putative parents, a comparative figure, and a map showing the

geographical distributions are provided.

Natural hybridization is of great importance
in plant evolution (Grant 1981), as it produces
genetic and phenotypic variation upon which nat-
ural selection can act. Identifying hybridization
events may help us understand speciation through
the processes of natural hybridization (Soltis &
Soltis 2009). However, it is often quite challeng-
ing to detect hybrids in the wild due to the lack
of information on the morphological variation of
the putative parents. Nonetheless, when one has a
reasonable understanding of the variation within
the species involved, it is possible to hypothesize
what features are inherited from each putative
parent (Cetzal-Ix ef al. 2012a, 2012b, 2013, Cet-
zal-Ix & Balam 2012, M0 et al. 2014).

Cohniella is an orchid genus that includes
23 species, two natural hybrids, and five infor-
mal species complexes (Cetzal-Ix ef al. 2013a,
2014). It is distinguished from other members of
Oncidiinae by its relatively small and sub-spher-

ical, 1-leaved pseudobulbs, succulent, terete
leaves, and Oncidium-like flowers (Carnevali
et al. 2010). Most species in the genus have
disjunct distributional patterns, although there
are a few species within and between species
complexes that may share the same distribution
(Cetzal-Ix ef al. 2012b, 2013b). In cases of sym-
patry or parapatry, the species involved are usu-
ally not sister taxa (see examples in Cetzal-Ix &
Carnevali 2010, Cetzal-Ix ef al. 2012b), and only
in few cases they are (see examples in Cetzal-Ix
et al. 2013b). Nonetheless, there are two for-
mally described natural intrageneric hybrids in
Cohniella: C. x marvraganii from Santa Cruz,
Bolivia, (natural hybrid of C. jonesiana x C.
stacyi), and C. X francoi from Costa Rica (natu-
ral hybrid of C. ascendens x C. brachyphylla).
During a taxonomic study of Orchidaceae in
the Gaira River basin, Santa Marta, Colombia,
a plant was collected with floral characteristics
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intermediate between those of C. cebolleta and
C. nuda. We here interpret this combination of
morphological characters as evidence of a hybrid
status for this plant, which is herein proposed as
Cohniella x carbonoi.

The description of the new nothospecies was
prepared from plants collected in the field by
the second author. Representative samples of
each taxon were deposited in Herbarium UTMC:
Cohniella cebolleta (Magdalena, Colombia, Yepes
& Pinto 38), C. nuda (Magdalena, Colombia,
Yepes 205), and the new hybrid (Yepes 03). Addi-
tionally, we assessed morphological characters
of putative parents from the taxonomic revisions
of Cetzal-Ix (2012) and Cetzal-Ix et al. (2013b,
2014). A distribution map was produced by plot-

Fig. 1. Cohniella x carbo-
noi (based on type mate-
rial). — A: Flowers. — B:
Inflorescence. — C: Habit.

ting the locality data cited here and in previous
studies by Cetzal-Ix (2012) and Cetzal-Ix et al.
(2013b, 2014) on a DIVA-GIS base map (Hijmans
et al. 2004) using ArcView 3.2 (ESRI 1999).

Cohniella x carbonoi Yepes-Rapelo &
Cetzal, nothosp. nova (Figs. 1-3)

Type: Colombia. Magdalena: Santa Marta, Pozo Azul,
11°08°06"°N, 74°06°10.7"W, 738 m a.s.l., 20 March 2010,
D. Yepes 03 (holotype UTMC).

EtymoLoGYy: Named after Eduino Carboné de la Hoz,
Professor at the Universidad Tecnolégica del Magdalena and
keeper of Universidad del Madgalena herbarium, dissertation
advisor of the second author, and responsible for the project
that made possible the collection of this new nothospecies.
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Fig. 2. Morphological comparison of Cohniella x carbonoi and putative parents. — A—C: Flowers. D-F: Disc and
callus, front view. — A and D: Cohniella cebolleta (Yepes & Pinto 38, UTMC). — B and E: Cohniella x carbonoi (type
material). — C and F: Cohniella nuda (Carnevali 7283, CICY); 1: platform (arrows indicate its width), 2: centrol tooth or
keel, 3: proximal teeth, 4: distal teeth, 6: lateral extensions of the callus (based on Cetzal-Ix & Carnevali 2010).

Epiphytic, semipendulous herbs. Pseudo-
bulbs 7-9 x 6-8 mm, subspherical to broadly
ovoid, apically 1-leaved, red-purple tinged,
totally enclosed by 3 imbricate sheaths. Leaves
20-32 x 0.5-1.0 cm, terete, thickly fleshy-co-
riaceous, dark green. Inflorescences, soli-
tary, a 7-11-flowered raceme arising from
base of pseudobulbs, 45-58 cm long. Flowers
20-32 mm in diameter, resupinate, with widely
spreading perianth parts, petals and sepals some-
what reflexed; ovary with pedicel 15-18 mm

long, of which 3.0-3.5 mm correspond to ovary,
this 1 mm thick. Sepals basally clawed, spread-
ing or somewhat reflexed, dorsal sepal 4.54.7
x 3.5-3.8 mm, oblanceolate, apically obtuse
and minutely apiculate, concave in upper half,
claw 1.0-1.2 x 1.0-1.1 mm. Lateral sepals fused
at very base, then free, similar to dorsal, 5-6
X 3.0-3.6 mm. Petals 5.7-60 x 3.8-4.0 mm,
oblong to oblanceolate, somewhat oblique, apex
rounded, somewhat reflexed in natural position.
Labellum deeply 3-lobed, 10-11 mm long from
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Fig. 3. Distribution of
.| ®  Cohniella x carbonoi and
its putative parents (based
on Cetzal-Ix 2012 and

base to apex of central lobe, 11.5-12.0 mm wide
across apices of lateral lobes, lateral lobes in
same plane as central lobe and + perpendicular
to it; central lobe 4.5-7.0 x 11-12 mm, spathu-
late to transversely oblate or circular in outline,
apically rounded to subquadrate, basally pro-
duced into a short isthmus, 2.0-22 x 2.1-2.2
mm; lateral lobes 5.8—-6.0 x 2.5-3.0 mm, patent,
somewhat reflexed in natural position, oblong,
apically truncate-rounded, upper and lower mar-
gins of lateral lobes flat to rounded; disc 2.8-3.0
x 3.5-3.7 mm, rectangular, bearing a well-de-
veloped callus, 3.0-3.2 X 1.8-2.0 mm, brown,
consisting of a large, elevated, + flat, hemicir-
cular platform, 1.8-2.0 x 1.0-1.2 mm, and a
central tooth or keel laterally compressed, ca.
1.5-1.6 mm long; basal portion of callus with
obconical lateral extensions. Column 3.0-3.2
x 1.2-1.3 mm, ventral face in same plane as
labellum lobes, ovate, tabula infrastigmatica lon-
gitudinally channeled, stigmatic cavity orbicular,
1.5 x 1.2 mm; column wings small, ca. 0.5 X
0.4 mm, ovate. Anther cap 1 x 1.5 mm, apical,
operculate, ellipsoid. Pollinarium 1 mm long,
tegula spathulate, 0.4 X 0.3 mm, viscidium disci-
form, pollinia 0.5-0.7 mm long, yellow. Capsule
not seen.

DISTRIBUTION AND HABITAT. Cohniella X car-
bonoi is reported only from the Pozo Azul local-
ity in the Santa Marta municipality, approxi-

Cetzal-Ix et al. 2013b).

mately 7 km southwest of the Cuchilla Santa
Lorenzo National Park in Sierra Nevada of
Santa Marta, Magdalena Department, Colom-
bia (Fig. 2). The type was collected on a tree,
Anacardium excelsum (Anacardiaceae), found in
riparian vegetation. Both putative parents grow
epiphytically in the same locality (Figs. 3—4),
but C. cebolleta is more abundant than C. nuda
(based on field observations by the second
author).

Colniella cebolleta is widespread in northern
Colombia and northern Venezuela; in Colom-
bia it occurs along the Caribbean coast (in the
departments of Bolivar, Cartagena, Cesar, Gua-
jira and Magdalena) and dry Andean valleys
(in the departments of Antioquia, Boyacd and
Cundinamarca) in seasonally dry environments,
typically in tropical dry forests, and coastal thorn
thickets, occasionally in sub-humid environ-
ments at altitudes to 1200 m a.s 1., although usu-
ally below 800 m a.s.l. (Cetzal-Ix et al. 2013b).
Cohniella nuda is reported from eastern Panama,
northern Colombia and Venezuela. In Colombia
it is found along the Caribbean coast (in the
departments of Atldntico, Cartagena, Cordoba
and Magdalena) and growing on trees found
close to rivers in tropical deciduous forest at ele-
vations of 0—1000 m a.s.l. (Cetzal-Ix 2012). In
most localities along their distributional range,
the parental taxa are allopatric or sympatric
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Fig. 4. Floral variation of
the putative parents of
Cohniella x carbonoi in
Pozo Azul locality, Mag-
dalena, Colombia. — A
and B: Cohniella cebolleta
(Yepes & Pinto 38 UTMC).
— C and D: Cohniella
nuda (Yepes 205 UTMC).

(Fig. 2) and their flowering period overlaps
(Table 1). However, in a few known localities
they species appear to be parapatric, i.e. occur-
ring in the same general area but growing in
different vegetation types, mainly in sub-humid
environments and close to rivers in tropical
deciduous forest. The occurrence of this natural
hybrid of C. cebolleta and C. nuda suggests that
gene exchange between these clearly different
taxa possibly occurs where the parental taxa
coexist within pollinator flying distances.

The morphology of the specimen from Santa
Marta, Colombia is intermediate between those
of Cohniella cebolleta and C. nuda. The length
of the leaf and semi-pendulous plant habit of
C. X carbonoi is similar to C. nuda (Table 2). In
floral morphology, it is intermediate between the
parental species in several respects. The flower
size, length of the petals and lateral sepals, the
spotting pattern at the base of the petals, the color
stains pattern of the disc of the labellum, rectan-
gular disc of the labellum, and the number of the

Table 1. Flowering period of C. x carbonoi and their putative parents (based on Cetzal-Ix 2012 and Cetzal-Ix et al.

2013b). + = flowering, * = peak bloom.

Taxa Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Cohniella cebolleta * * * * * + + + + *
Cohniella nuda + " B * + + + +

Cohniella x carbonoi +
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Table 2. Morphological comparison of Cohniella x carbonoi and its putative parental species.

Characters

C. cebolleta

C. x carbonoi

C. nuda

Plant orientation
Leaf length (cm)
Inflorescence length (cm)
Ovary-pedicel length (mm)
Flower size (mm)
Petals (mm)
Dorsal sepal (mm)
Lateral sepals (mm)
Central lobe of labellum (mm)
Lateral lobes of labellum
size (mm)
position

shape
Disc of labellum (color stains)
Lateral extension on margins
of disc
Labellar callus
Callus platform (shape)
Isthmus (mm)
Column (mm)
Column (shape)

erect to arched
30-67(-100)
26—-100(—160)

15-18

20-23

7-9 x 4-7

6-10 x 4-5

7-9 x3-5

(5-)7-10 x (9-)10-15

5-6 x 4-5(-7)
parallel to the central
lobe

oblong to rounded
red or reddish
present

5-partite
rectangular
2.0-25x1.5-3.0
2-4 x2-5

oblong

semi-pendulous

semi-pendulous

20-32 18-69
45-58 60-165
6.5-12 10-12

16.5 13-16
5.7-6.0 x 3.8-4.0 4-6x2-22
45-47x35-38 5-6 x 2-3
5-6 x 3-3.6 5-6 x 2-3
45-70x 11-12 3-5x6-10

5.8-6.0 x 2.5-3.0
parallel to the central

2.0-3.5(-5.0) x 0.8-2.0
parallel to the central

Column wings (shape)

Stigmatic cavity (shape) 1.2-3.4x1.5-40

ovate or asymmetrically bilobed

lobe lobe

oblong linear

brown or maroon brown or maroon
present absent
3-partite 3-partite
hemicircular hemicircular
2.0-22x21-22 2-4x0.5-1.4
3.0-32x1.2-13 2-22x12-14
oblong-ovate ovate

ovate triangular
0.6x0.8 1.5x1.2

teeth in the callus are similar to those of C. nuda
(Table 2). Yet, the length of the central lobe, shape
and length of lateral lobes of the labellum, and
the width of the isthmus are similar to those of
C. cebolleta. Some measurements in the length
and width of various floral parts of the hybrid
overlap in some cases with one putative parent in
particular, but not with the other parent (Table 2);
for example, the length of the ovary-pedicel (6.5—
12 vs. 10-12, 15-18 mm in C. nuda and C.
cebolleta, respectively), width of the isthmus, and
length of the column. The callus shape (platform
and central tooth or keel) of this nothospecies is
quite similar to C. lacera, but it is unlikely that
the nothospecies described herein is that species,
because C. X carbonoi has a narrow disc with
rough margins instead of a broad disc with lateral
teeth on the margins, and the distribution of C.
lacera is restricted to central Panama.

Key to Cohniella taxa from Colombia

1. Inflorescences usually longer than subtending leaves;
disc with lateral extension on margins (conical); plat-

form of callus rectangular; column wings transversely
reniform or elliptic, bilobed, broader than wide, rarely
slightly longer than wide .............cccccoevenene. C. cebolleta
1. Inflorescences usually shorter than subtending leaves,
rarely as long; disc without (smooth) or with lateral
extension on margins (obconical); platform of callus
hemispherical; column wings linear, triangular, finger-
like, much longer than wide .............ccocciiiiiiciiincne
Callus consisting of 3 teeth or keels
Callus consisting of 5 teeth or keels
Flowers 16.5 mm in diameter; petals 3.8-4.0 mm wide;
lateral lobes of labellum oblong, 5.8-6.0 mm long;
column wings ovate ...........cccceveveeeeeueenens C. X carbonoi
3. Flowers 13-16 mm in diameter; petals 2.0-2.2 mm
wide; lateral lobes of labellum linear, 2.0-3.5(-5.0) mm
long; column wings triangular .............ccccceeeeeeee. C. nuda
4. Flowers 10-15 mm in diameter, non resupinate; lat-
eral lobes of labellum triangular, short and thin (2-3 X
0.7-1.0 MM oot C. helicantha
4. Flowers 16-18 mm in diameter, resupinate; lateral lobes
of labellum oblong-triangular, length and width (3-5 x
DB covncmancens coeuumas st s AT ST C. aguirrei

W

Acknowledgements

We are grateful to G.A. Romero-Gonzilez (AMES) for
his comments and suggestions. The senior author thanks



ANN.BOT.FENNICI Vol.52 -

Cohniella x carbonoi, a new natural hybrid from Santa Marta, Colombia 361

CONACYT for a scholarship for postdoctoral studies. Silvia
Hernandez Aguilar (CICY) supplied literature. We thank
Norris Williams (FLAS) and an anonymous referee for valu-
able comments.

References

Carnevali G., Cetzal-Ix W., Balam-Narviez R. & Romero-
Gonzalez G.A. 2010: A synopsis of Colniella (Orchida-
ceae, Oncidiinae). — Brittonia 62: 153-177.

Cetzal-Ix W. 2012: Oncidium lacerum, an older and ignored
name for Cohniella stipitata (Orchidaceae, Cymbideae,
Oncidiinae). — Annales Botanici Fennici 49: 137-143.

Cetzal-Ix W., Balam-Narvdez R. & Carnevali G. 2012a: A
new nothogenus and nothospecies in the Oncidiinae
(Orchidaceae) from Quintana Roo, Mexico. — Nordic
Journal of Botany 30: 40-46.

Cetzal-Ix W. & Carnevali G. 2010: A revision of Cohniella
Pfitzer (Orchidaceae) in Mexico. — Journal of the
Torrey Botanical Society 137: 180-213.

Cetzal-Ix W., Carnevali G. & Noguera-Savelli E. 2014: A
new species in the Cohniella ascendens complex from
Amazonian Venezuela (Orchidaceae, Oncidiinae). —
Lankesteriana 13: 207-214.

Cetzal-Ix W., Carnevali G., Noguera-Savelli E. & Jauregui

D. 2013a: Morphological and anatomical characteriza-
tion of a new natural hybrid between Cohniella ascen-
dens and C. brachyphylla (Orchidaceae, Oncidiinae).
— Phytotaxa 144: 45-55.

Cetzal-Ix W., Carnevali G., Noguera-Savelli E. & Rome-
ro-Gonzalez G.A. 2013b: Really, what is Cohniella
cebolleta? A recircumscription plus new and resurrected
species and combinations. — Systematic Botany 38:
606-623.

Cetzal-Ix W., Carnevali G. & Paiva-Castro V. 2012b: Cohni-
ella (Orchidaceae: Oncidiinae) south of the Amazon
River. — Systematic Botany 37: 1-20.

ESRI. 1999: ArcView Gis 3.2. — Environmental Systems
Research Institute, Inc., New York.

Hijmans R.J., Guarino L., Bussink C., Mathur P., Cruz M.,
Barrentes I. & Rojas E. 2004: DIVA-GIS, version 5.0.
A geographic information system for the analysis of
species distribution data. — Available at http://www.
diva-gis.org.

M6 E., Cetzal-Ix W., Carnevali G., Pérez-Garcia E. & Basu
SK. 2014: A new natural hybrid between Prosthechea
cochleata and P. radiata (Orchidaceae: Laeliinae) from
Alta Verapaz, Guatemala. — Turkish Journal of Botany
38: 988-998.

Soltis P.S. & Soltis D.E. 2009: The role of hybridization in
plant speciation. — Annual Review of Plant Biology 60:
561-588.

This article is also available at http://www.annbot.net and http://www.bioone.org/loi/anbf



