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Abstract

The taxonomic history of Phragmipedium % grande is traced to show that its current treatment as the cross between P.
longifolium and P. humboldltii is untenable. According to our interpretation of the holotype and other materials prepared from
specimens of the original cross, the name Phragmipedium x grande, as well as its counterpart, the orchid grex Phragmipedium
Grande, have to be treated as the cross between P. longifolium and a species of sect. Phragmipedium from South America.
The similarity of the flowers obtained crossing P. longifolium with P. caudatum and with P. warszewiczianum prevents, at
this stage, a definitive statement about the original parentage of P. X grande, so it is advisable to treat it as the hybridizer
originally stated, a cross of P. longifolium with the pollen of P. caudatum. This nothospecies cannot be formed under natural
conditions, as the geographic ranges of the parental species do not overlap. The natural hybrid between Phragmipedium
longifolium and P. humboldtii, previously reported from Panama and recorded here for the first time from Costa Rica, is
described as P. x talamancanum. Full illustrations of the new nothospecies are provided.
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Natural hybridization is of particular interest as evidence that the biological barriers designed to maintain species
integrity might be circumvented. Hybridization is common in populations colonizing new environments and in the
distributional limits of the species where both the population densities and the availability of mates are reduced
(Sechausen 2004). Natural crosses between different taxa can contribute to diversification in plants through the
emergence of polyploids reproductively isolated from their parents and the enhancement of genetic variation (Mallet
2007). In the case of the Orchidaceae, the tens of thousands of artificial hybrids produced by orchid breeders clearly
show that genetic incompatibility does not play a major role in preventing the interchange of genetic material either
among species of the same genus or between genera that are phylogenetically related (Adams & Anderson 1958,
Garay & Sweet 1966, Dressler 1981, Arditti 2008). Based on the facility with which many artificial interspecific
and intergeneric crosses have been created for commercial purposes, interspecific hybridization has been considered
relatively common in the Orchidaceae (Cameron et al. 1999). However, no substantial data exist among Neotropical
orchids to support this claim with respect to natural hybrids (Pupulin 2007, 2015).

No more than six natural hybrids of Phragmipedium are reported, but the parental species involved in most of them
are uncertain (Gruss 2014, Cribb & Purver 2017). Hybrids mostly occur naturally between closely related species (i.e.,
species of sects. Micropetalum or Lorifolia), more rarely between species belonging to different, albeit related groups.
Examples of the latter are the natural crosses between species of sections Himantopetalum and Lorifolia [P. X merinoi
(Gruss 2010:176) = P. boisserianum (Reichenbach 1854: 116) Rolfe (1896: 332) var. reticulatum (Reichenbach 1874:
223) Pfitzer (1903: 50) x P. pearcei (Reichenbach 1865: 298) Rauh & Senghas (1975: 62)], and between species of
sections Lorifolia and Phragmipedium [P. X pfitzerianum (Gruss 2013: 22) = P. longifolium (Warsz. & Rchb.f in
Reichenbach 1852: 690) Rolfe (1896: 332) x P. warszewiczianum (Reichenbach 1852: 692) Schlechter (1922: 9)
(Gruss 2014)].

Most of the effective barriers that impede the transfer of genes between different species rely on pre-pollination as
well as geographical, temporal, mechanical, and chemical mechanisms, which effectively prevent pollen from reaching
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the wrong stigma. When these barriers are absent or weak, natural hybrids can occur (Mallet 2007, Pansarin & Amaral
2008, Soltis and Soltis 2009, Pupulin 2015). Whilst no evidence has been produced so far relative to the pollination
syndrome of rose-purple colored flowers in species of Phragmipedium sect. Micropetalum (Pemberton 2013), species
from sections Lorifolia and Phragmipedium have been shown to have a common pollination system. The pollinator
is a syrphid fly attracted deceptively to the flowers by a brood-site imitation (Pemberton 2013, Diaz-Morales 2017).
Once attracted to the flower, the syrphid falls inside the saccate lip, and after several attempts to escape it reaches the
only exit through the space between the column and the lip, where the pollen-masses are located (Pemberton 2013,
Diaz-Morales 2017). The lack of geographical barriers and a shared pollination syndrome allow the crossing between
Phragmipedium humboldtii (Warsz. in Reichenbach 1852: 691) Atwood & Dressler (1998: 246) and P. longifolium.

The occurrence of a natural hybrid between these two species [P. humboldtii treated as P. exstaminodium (Castafo
et al. 1984: 193). subsp. warscewiczii (Reichenbach 1873: 189) Dressler (2005: 89)] was first recorded by Dressler
(2005), who observed it along road cuts in Panama in 2002. Since an artificial hybrid with the name Phragmipedium
Grande had already been established (H. G. Reichenbach fi/ius, Reichenbach f. from here on, 1881) and it is treated by
the International Orchid Register (IOR) of the Royal Horticultural Society (RHS) as the cross between P. longifolium
and P. humboldtii (RHS 2016), and since the epithet Grande is acceptable as Latin, Dressler (2005) considered feasible
using this name also for the spontaneous hybrrd
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species or below must conform w1th and refers to Art 32 as the general rules for vahd publlcatlon of names, specifying
that names of hybrids at specific rank with Latin epithets must comply with the same rules as names of non-hybrid taxa
in order to be validly published (Turland et al. 2018: Art. 32.4). The ICN does not make a distinction between natural
and artificial nothotaxa regarding the conditions for their valid publication, but this difference should nonetheless be
clearly understood in light of the provisions of the ICNCP. According to Art. 23.5, Note 1, of the ICNCP, a grex (as
ICNCP treats artificial orchid hybrids after 1 January 2010; Brickell ez al. 2009) and a nothospecies are not equivalent
even when they share the same parentage, as the nothospecies would include backcrosses, whereas a backcrossed grex
is considered a different taxon requiring a different grex epithet.

As Cypripedium grande has a Latin name which is legitimate, was described and typified with a specimen studied
by its author, and was effectively published, the name was validly described according to the rules of the ICN so as to
include all individuals recognizably derived from the crossing of representatives of the stated parent taxa (including
subsequent filial generations, back-crosses, and combinations) (Turland ef a/. 2018: Art. H.4.1). On the other hand,
the description by Reichenbach f. also provides the establishment of the Phragmipedium Grande grex, only including
the F1 cross between the stated parents according to ICNCP. The IOR (RHS 2016) is correct in recording both
Phragmipedium % grande and Phragmipedium Grande as the nothospecies and grex names, respectively. The original
authorships of both names must be ascribed to Reichenbach 7. (1881).

The contradictory history of Cypripedium grande. Phragmipedium Grande was created in 1875 by John Seden
(1840-1921), who had been trained in hybridizing by the famous John Dominy (1816—1891), the author of the first
known man-made orchid hybrid in 1856 (Lindley 1858, Arditti 1984, Yam et al. 2009). It flowered for the first time at
the Royal Exotic Nursery of Messrs. J. Veitch & Sons at Chelsea, England, in 1881. In the Gardeners’ Chronicle for
April 9th, that same year, Reichenbach £. (1881) gave notice of the “grand thing” raised by Veitch as a cross between
Cypripedium roezlii (Rchb.f. in Regel 1871: 164) Regel (1873: 97) and C. caudatum (Lindley 1840: 531), baptizing
the new hybrid as Cypripedium grande. Even though the ICNCP considers it unnecessary to cite the name of the
author who has established a name (Art. 28.1), the name of Veitch as the registrant should not be used, as the name
was not established by an International Cultivar Registration Authority (Brickell ef al. 2016: Art. 28.4), but effected
by regular distribution of printed material (Art. 25.1) on April 1881, material that includes the description authored by
Reichenbach f.
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