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Abstract

We investigated the phylogenetic placement of Cyanaeorchis and selected representatives of the tribe Cymbidieae based 

on nuclear (ITS) and plastid (matK–trnK and rbcL) DNA sequences. Bayesian and parsimony analyses of separate and 

combined datasets were largely congruent with each other and showed that the Neotropical Cyanaeorchis does not 

belongs in the predominantly Old World subtribe Eulophiinae, where it has previously been placed. Instead, it is strongly 

supported as a sister to Grobya in Catasetinae. Because Catasetinae are Neotropical and there are no unequivocal 

morphological similarities between Cyanaeorchis and other genera in the subtribe, this relationship reflects a 

geographical rather than morphological similarity and suggest habitat-driven local diversification. Specimens from 

central Brazil formerly identified as Cyanaeorchis minor are shown to be a distinct species, described here as C. 

praetermissa. Niche modeling indicates that C. praetermissa and C. minor have different distributions and ecological 

niches, whereas a third species, C. arundinae has broader climatic tolerances and a distribution that encompasses those 

of the other two species. The distribution of the genus is also predicted to include Bolivia, the states of Rio de Janeiro, 

Espirito Santo and several areas in northeastern Brazil, from where no collections are currently known.

Introduction

Cyanaeorchis Barbosa Rodrigues (1877: 112) is a small genus of two species distributed from the Espinhaço range 
in the state of Bahia in northeastern Brazil to central, southeastern and southern Brazil, Argentina and Paraguay. 
Species of Cyanaeorchis are terrestrial and found in humid grasslands, permanent swamps and marshes, usually 

from 600 to 1700 m, but also near sea level at latitudes greater than 27o S. Flowering is mainly from October to 
January, from the beginning to the peak of the rainy season. Plants of Cyanaeorchis have distinct growth and 
dormancy phases - a new vegetative shoot, leaves and terminal flowers are produced in the rainy season during the 
spring and summer. During the dry season or winter, the aerial parts wither and the plant survives as a short 
underground stem with roots, which makes possible a new cycle of growth in the following rainy season.

The first species of Cyanaeorchis was originally described as Eulophia arundinae Reichenbach (1850: 854). 
Barbosa Rodrigues recognized a series of differences with Eulophia and proposed the genus Cyanaeorchis. The 
main distinctive characters were the terminal inflorescence, four pollinia and the lack of a spur on the labellum in 
Cyanaeorchis. Cogniaux (1898–1902) and Hoehne (1942) accepted and summarized knowledge of the genus. 
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solo escuro, hidromórfico, 13 November 2007 (fl), Batista & Martins 2218 (BHCB!); São Roque de Minas, Parque 
Nacional da Serra da Canastra, 37 km a partir da portaria principal de São Roque de Minas, em direção a 
Sacramento, campo limpo úmido, 12 December 2007 (fl), Batista & Carvalho 2342 (BHCB!).

Notes:—As far as we could determine, C. praetermissa was first collected by Heringer in Brasília in 1963. 
Material of this collection was examined by Pabst, who misidentified it as C. minor and published a sketch of a 
flower from this collection in his seminal work of Brazilian orchids, Orchidaceae Brasilienses (Pabst & Dungs 
1975). This mistake was followed by all subsequent authors who examined and identified material of the species 
(Menezes 1992, 2004, Batista & Bianchetti 2003, Batista et al. 2005) or compiled data on the distribution of the 
genus (Barros et al. 2013, Govaerts et al. 2013).

Cyanaeorchis praetermissa is the smallest of the three species in the genus (Fig. 6). In terms of size, number 
and size of leaves and number of flowers, C. praetermissa overlaps C. minor and small individuals of C. 
arundinae. In size of sepals and petals, C. praetermissa overlaps C. minor. The main distinctive characteristics are 
size of the labellum and papillae. In C. praetermissa, the labellum is shorter and straighter (6.0–8.0 × 4.5–6.5 mm, 
versus 8.0–12.0× 9.0 mm in C. minor and 9.0–15.0 × 9.0–12.0 mm in C. arundinae), and papillae are shorter. 
Another difference in C. minor is floral colour. Cyanaeorchis praetermissa has completely yellow flowers, whereas 
C. minor has whitish sepals and petals and wine-coloured lateral lobes of the labellum. Other differences between 
the three species are outlined in Table 3.

Acknowledgments

The authors thank the curators and staff of the following herbaria for loans, images or providing access to their 
collections, AMES, BHCB, CEN, F, G, HB, HBG, HUEFS, HUFU, ICN, IPA, K, M, MBM, NY, P, R, RB, S, SI, 
SP, SPF, UB, US and W; Maria Rosa V. Zanatta, Nara F. O. Mota, Cristiano R. Buzatto, Leonardo R.S. Guimarães 
for providing images of herbarium material; Jacques Klein for providing samples and images of C. minor; IBAMA 
(Sisbio–ICM Bio) for permits for the scientific collections; Mark Whitten and Mark Chase for corrections and 
suggestions that improved the manuscript. JANB acknowledges a scholarship (Pq-2) from Conselho Nacional de 
Desenvolvimento Científico e Tecnológico – CNPq and financial support from Pró-Reitoria de Pesquisa da 
Universidade Federal de Minas Gerais – UFMG.

References

Barbosa Rodrigues, J. (1877) Genera et species orchidearum novarum I. Fleiuss, Rio de Janeiro, 230 pp.

http://dx.doi.org/10.5962/bhl.title.585

Barros, F., Vinhos, F., Rodrigues, V.T., Barberena, F.F.V.A., Fraga, C.N., Pessoa, E.M. & Foster, W. (2013) Lista de espécies da flora 

do Brasil. Cyanaeorchis. Jardim Botânico do Rio de Janeiro. Available from: http://floradobrasil.jbrj.gov.br/2012/FB011412/

(accessed: 12 April 2013).

Batista, J.A.N. & Bianchetti, L.B. (2003) Lista atualizada das Orchidaceae do Distrito Federal. Acta Botanica Brasilica 17: 183–201.

http://dx.doi.org/10.1590/s0102-33062003000200003

Batista, J.A.N., Bianchetti, L.B. & Pellizzaro, K.F. (2005) Orchidaceae da reserva ecológica do Guará, Distrito Federal, Brasil. Acta 

Botanica Brasilica 19: 221–232.

http://dx.doi.org/10.1590/s0102-33062005000200004

Bentham, G. (1881) Notes on Orchideae. Journal of the Linnean Society, Botany 18: 281–360.

http://dx.doi.org/10.1111/j.1095-8339.1881.tb01258.x

Blume, C.L. (1825) Bijdragen tot de flora van Nederlandsch Indië 7. Lands Drukkerij, Batavia, pp. 284–636.

http://dx.doi.org/10.5962/bhl.title.395

Bonfield, J.K., Smith, K.F. & Staden, R. (1995) A new DNA sequence assembly program. Nucleic Acids Research 24: 4992–4999.

http://dx.doi.org/10.1093/nar/23.24.4992

Brown, R. (1810) Prodromus Florae Novae Hollandiae. Taylor, London, 592 pp.

http://dx.doi.org/10.5962/bhl.title.3633

Brown, R. (1813) Cyrtopodium. Hortus Kewensis second edition 5: 216.

Cameron, K.M., Chase, M.W., Whitten, W.M., Kores, P.J., Jarrell, D.C., Albert, V.A., Yukawa, T., Hills, H.G. & Goldman, D.H. (1999) 

A phylogenetic analysis of the Orchidaceae: evidence from rbcL nucleotide sequences. American Journal of Botany 86: 208–224.

http://dx.doi.org/10.2307/2656938

Chase, M.W., Freudenstein, J.V., Cameron, K.M. & Barrett, R.L. (2003) DNA data and Orchidaceae systematics: a new phylogenetic 

classification. In: Dixon, K.W., Kell, S.P., Barrett, R.L. & Cribb, P.J. (eds.) Orchid conservation. Natural History Publications, 
 Phytotaxa 156 (5)  © 2014 Magnolia Press  •   269MOLECULAR PHYLOGENETICS OF NEOTROPICAL CYANAEORCHIS

http://dx.doi.org/10.5962/bhl.title.585
http://floradobrasil.jbrj.gov.br/2012/FB011412/
http://dx.doi.org/10.1590/s0102-33062003000200003
http://dx.doi.org/10.1590/s0102-33062005000200004
http://dx.doi.org/10.1111/j.1095-8339.1881.tb01258.x
http://dx.doi.org/10.5962/bhl.title.395
http://dx.doi.org/10.1093/nar/23.24.4992
http://dx.doi.org/10.5962/bhl.title.3633
http://dx.doi.org/10.2307/2656938


Kota Kinabalu, pp. 69–89.

Chase, M.W., Williams, N.H., Faria, A.D., Neubig, K.M., Amaral, M.C.E. & Whitten, W.M. (2009) Floral convergence in Oncidiinae 

(Cymbidieae; Orchidaceae): an expanded concept of Gomesa and a new genus Nohawilliamsia. Annals of Botany 104: 387–402.

Cogniaux, A. (1898–1902) Orchidaceae II. Cyanaeorchis. In: Martius, C.F.P., Eichler, A.G. & Urban, I. (eds.) Flora Brasiliensis, vol. 

3, Part 5. R. Oldenbourg, Munich, pp. 381–382.

Cogniaux, A. (1906 publ. 1907) Notes sur les orchidées du Brésil et des régions voisines. Bulletin de la Société Royale de Botanique 

de Belgique 43: 265–350.

de la Cruz, M., Ramirez, F. & Hernandez, H. (1997) DNA Isolation and amplification from cacti. Plant Molecular Biology Reporter 

15: 319–325.

http://dx.doi.org/10.1023/a:1007428818078

Doyle, J.J. & Doyle, J.S. (1987) A rapid DNA isolation procedure for small quantities of fresh leaf tissue. Phytochemical Bulletin 19: 

11–15.

Dressler, R.L. (1981) The orchids: natural history and classification. Harvard University Press, Cambridge, 332 pp.

Dressler, R.L. (1993) Phylogeny and classification of the orchid family. Dioscorides Press, Portland, 314 pp.

Edgar, R.C. (2004) MUSCLE: multiple sequence alignment with high accuracy and high throughput. Nucleic Acids Research 32: 

1792–1797.

http://dx.doi.org/10.1093/nar/gkh340

Elith, J., Graham, C.H., Anderson, R. P., Dudík, M., Ferrier, S., Guisan, A., Hijmans, R.J., Huettmann, F., Leathwick, J. R., Lehmann, 

A., Li, J., Lohmann, L.G., Loiselle, B.A., Manion, G., Moritz, C., Nakamura, M., Nakazawa, Y., Overton, J.McC., Peterson, A.T., 

Phillips, S.J., Richardson, K.S., Scachetti-Pereira, R., Schapire, R.E., Soberón, J., Williams, S., Wisz, M.S. & Zimmermann, N.E. 

(2006) Novel methods improve prediction of species' distributions from occurrence data. Ecography 29: 129–151.

http://dx.doi.org/10.1111/j.2006.0906-7590.04596.x

Erixon, P., Svennblad, B., Britton, T. & Oxelman, B. (2003) Reliability of Bayesian posterior probabilities and bootstrap frequencies in 

phylogenetics. Systematic Biology 52: 665–673.

Fawcett, W. & Rendle, A.B. (1910) Flora of Jamaica, containing descriptions of the flowering plants known from the island 1. 

Orchidaceae. Clowes, London, 121 pp.

http://dx.doi.org/10.5962/bhl.title.2760

Felsenstein, J. (1985) Confidence limits on phylogenies: an approach using the bootstrap. Evolution 39: 783–791.

http://dx.doi.org/10.2307/2408678

Fitch, W.M. (1971) Toward defining the course of evolution: minimum change for a specific tree topology. Systematic Zoology 20: 

406–416.

http://dx.doi.org/10.2307/2412116

Freudenstein, J.V., van den Berg, C., Goldman, D.H., Kores, P.J., Molvray, M. & Chase, M.W. (2004) An expanded plastid DNA 

phylogenetic analysis of Orchidaceae and analysis of jackknife clade support strategy. American Journal of Botany 91: 149–157.

http://dx.doi.org/10.3732/ajb.91.1.149

Górniak, M., Paun, O. & Chase, M.W. (2010) Phylogenetic relationships within Orchidaceae based on a low-copy nuclear coding 

gene, Xdh: Congruence with organellar and nuclear ribosomal DNA results. Molecular Phylogenetics and Evolution 56: 784–

795.

Govaerts, R., Bernet, P., Kratochvil, K., Gerlach, G., Carr, G., Alrich, P., Pridgeon, A.M., Pfahl, J., Campacci, M.A., Holland Baptista, 

D., Tigges, H., Shaw, J., Cribb, P., George, A., Kreuz, K. & Wood, J. (2013) World checklist of Orchidaceae. Royal Botanic 

Gardens, Kew. Available from: http://apps.kew.org/wcsp/ (accessed: 12 April 2013).

Grisebach, A.H.R. (1864) Flora of the British West Indian Islands. Reeve, London, 789 pp.

http://dx.doi.org/10.5962/bhl.title.56664

Hijmans, R.J., Cameron, S.E., Parra, J.L., Jones, P.G. & Jarvis, A. (2005) Very high resolution interpolated climate surfaces for global 

land areas. International Journal of Climatology 25: 1965–1978.

http://dx.doi.org/10.1002/joc.1276

Hoehne, F.C. (1939) Dezoito novas espécies para a flora do Brasil e outras regiões da América Meridional e Central. Orchidaceae. 

Arquivos de Botânica do Estado de São Paulo, nova série 1: 41–49.

Hoehne, F.C. (1942) Orchidaceas. Cyanaeorchis. In: Hoehne, F.C. (ed.) Flora Brasilica vol. 12, 6. Secretaria da Agricultura, Indústria 

e Comércio de São Paulo, São Paulo, pp. 43−45, t. 26.

Hooker, W.J. (1824) Polystachya luteola. Exotic Flora 2: 103.

IUCN. (2001) IUCN Red List categories and criteria, Version 3.1. IUCN Species Survival Commission, Gland, 30 pp.

Jackson, G. (1811) Botanist's repository 10: 626.

Kress, W.J., Prince, L.M. & Williams, K.J. (2002) The phylogeny and a new classification of the gingers (Zingiberaceae): evidence 

from molecular data. American Journal of Botany 89: 1682–1696.

http://dx.doi.org/10.3732/ajb.89.10.1682

Kunth, K.S. (1822) Synopsis plantarum 1. Levrault, Paris, 491 pp.

Linden, L. & Rolfe, R.A. (1892) Eulophiella elisabethae. Lindenia 3: 29.

Lindley, J. (1821a) Eulophia. Botanical Register 7: 573.

Lindley, J. (1821b) Oeceoclades maculata. Collectanea Botanica 3: 15.

Lindley, J. (1826) Vandeae. Orchidearum Sceletos 7: 14.

Lindley, J. (1830–1840) The genera and species of orchidaceous plants. Ridgways, London, 553 pp.

http://dx.doi.org/10.5962/bhl.title.499

Lindley, J. (1835) Grobya amherstiae. Edwards's Botanical Register 20: 1740.
BATISTA ET AL.270   •  Phytotaxa 156 (5)  © 2014 Magnolia Press

http://aob.oxfordjournals.org/search?author1=Mark+W.+Chase&sortspec=date&submit=Submit
http://aob.oxfordjournals.org/search?author1=Mark+W.+Chase&sortspec=date&submit=Submit
http://dx.doi.org/10.1023/a:1007428818078
http://dx.doi.org/10.1093/nar/gkh340
http://dx.doi.org/10.1111/j.2006.0906-7590.04596.x
http://dx.doi.org/10.5962/bhl.title.2760
http://dx.doi.org/10.2307/2408678
http://dx.doi.org/10.2307/2412116
http://dx.doi.org/10.3732/ajb.91.1.149
http://www.ncbi.nlm.nih.gov/pubmed?term=G%C3%B3rniak M%5BAuthor%5D&cauthor=true&cauthor_uid=20211743
http://www.ncbi.nlm.nih.gov/pubmed?term=Paun O%5BAuthor%5D&cauthor=true&cauthor_uid=20211743
http://www.ncbi.nlm.nih.gov/pubmed?term=Chase MW%5BAuthor%5D&cauthor=true&cauthor_uid=20211743
http://www.ncbi.nlm.nih.gov/pubmed?term=Chase MW%5BAuthor%5D&cauthor=true&cauthor_uid=20211743
http://apps.kew.org/wcsp/
http://dx.doi.org/10.5962/bhl.title.56664
http://dx.doi.org/10.1002/joc.1276
http://dx.doi.org/10.3732/ajb.89.10.1682
http://dx.doi.org/10.5962/bhl.title.499


Lindley, J. (1843a) Warrea. Edwards's Botanical Register, miscellaneous matter 29: 14.

Lindley, J. (1843b) Cycnoches pentadactylon. Edwards's Botanical Register 29: 22.

Lindley, J. (1844) Ansellia. Edwards's Botanical Register 30: 12.

Lindley, J. (1847) Eriopsis biloba. Edwards's Botanical Register 33: 9.

Lindley, J. (1855) Oncidium. Folia Orchidacea 6: 1–61.

http://dx.doi.org/10.5962/bhl.title.51709

Lindley, J. & Bauer, F.A. (1830–1838) Illustrations of orchidaceous plants. Ridgways, London, 75 pp.

http://dx.doi.org/10.5962/bhl.title.499

Linnaeus, C. (1767) Systema naturae, ed. 12, vol. 2. Stockholm, 735 pp.

Menezes, L.C. (1992) Cyanaeorchis Barb.Rodr. Boletim CAOB 16: 16–19.

Menezes, L.C. (1995) In memory of Dr. J. A. Fowlie: Cyrtopodium fowliei. Orchid Digest 59: 17–18.

Menezes, L.C. (2004) Orquídeas do Planalto Central Brasileiro (Orchids Brazilian Central Plateau). IBAMA, Brasília, 304 pp.

Monteiro, S.H.N., Selbach-Schnadelbach, A., Oliveira, R.P. & van den Berg, C. (2010) Molecular phylogenetics of Galeandra 

(Orchidaceae: Catasetinae) based on plastid and nuclear DNA sequences. Systematic Botany 35: 476–486.

http://dx.doi.org/10.1600/036364410792495944

Murphy, H. & Lovett, J. (2007) Accounting for regional niche variation in habitat suitability models. Oikos 116: 99–110.

http://dx.doi.org/10.1111/j.2006.0030-1299.15050.x

Nylander, J.A.A. (2004) MrModeltest v2. Program distributed by the author. Evolutionary Biology Centre, Uppsala University.

Pabst ,G.F.J. & Dungs, F. (1975) Orchidaceae Brasilienses, Vol. 1. Schmersow, Hildesheim, 408 pp.

Papes, M. & Gaubert, P. (2007) Modeling ecological niches from low numbers of occurrences: Assessment of the conservation status 

of poorly known viverrids (Mammalia, Carnivora) across two continents. Diversity and Distributions 13: 890–902.

http://dx.doi.org/10.1111/j.1472-4642.2007.00392.x

Pfitzer, E.H.H. (1887) Entwurf einer natürlichen Anordnung der Orchideen. Winter's Universitätsbuchhandlung, Heidelberg, 108 pp.

Phillips, S.J., Dudik, M. & Schapire, R.E. (2004) A maximum entropy approach to species distribution modelling. In: Proceedings of 

the 21st international conference on machine learning. ACM, New York, pp. 655–662.

Pridgeon, A.M., Cribb, P.J., Chase, M.W. & Rasmussen, F.N. (2009) Genera orchidacearum. Vol.5. Epidendroideae (part 2). Oxford 

University Press Inc., Oxford, 585 pp.

Reichenbach f., H.G. (1850) Beiträge zu einer Aequinoctialflor Amerika's. Die Orchideen. Linnaea 22: 809–867.

Rendle, A.B. (1895) Mr. Scott Elliot’s tropical African orchids. Journal of Botany 33: 165–173.

Ribeiro, J.F. & Walter, B.M.T. (2008) As principais fitofisionomias do bioma Cerrado. In: Sano, S.M., Almeida, S.P. & Ribeiro, J.F. 

(eds.) Cerrado: ecologia e flora. Embrapa Informação Tecnológica, Brasília-DF, pp. 151–212.

Romero, G.A. & Carnevali, G. (1993) Reappraisal of subtribe Vargasiellinae (Maxillarieae, Orchidaceae). Novon 3: 79–80.

http://dx.doi.org/10.2307/3391429

Ronquist, F., Huelsenbeck, J.P. & van der Mark, P. (2005) MrBayes: Bayesian inference of Phylogeny. Program distributed by the 

authors. Available from: http://mrbayes.sourceforge.net/index.php.

Salazar, G.A., Chase, M.W., Soto, M.A. & Ingrouille, M. (2003) Phylogenetics of Cranichideae with emphasis on Spiranthinae 

(Orchidaceae, Orchidoideae): evidence from plastid and nuclear DNA sequences. American Journal of Botany 90: 777–795.

http://dx.doi.org/10.3732/ajb.90.5.777

Sánchez-Hernández, C. & Gaytán-Oyarzún, J.C. (2006) Two mini-preparation protocols to DNA extraction from plants with high 

polysaccharide and secondary metabolites. African Journal of Biotechnology 5: 1864–1867.

Schlechter, F.R.R. (1915) Die Orchideen. Parey, Berlin, 835 pp.

Schlechter, F.R.R. (1920) Beiträge zur Kenntnis der Orchidaceenflora von Parana. Repertorium Specierum Novarum Regni Vegetabilis

16: 316–334.

Schlechter, F.R.R. (1925) Imerinaea. Repertorium Specierum Novarum Regni Vegetabilis Beihefte 33: 152.

Seidenfaden, G. (1983) Orchid genera in Thailand. XI. Cymbidieae Pfitz. Opera Botanica 72: 1–124.

Simmons, M.P. (2004) Independence of alignment and tree search. Molecular Phylogenetics and Evolution 31: 874–879.

http://dx.doi.org/10.1016/j.ympev.2003.10.008

Simpson, M.G. (2006) Plant systematics. Elsevier, Burlington, 590 pp.

Stearn, W.T. (1992) Botanical Latin. 4o ed. Timber Press, Portland, 546 pp.

Stockwell, D.R. & Noble, I.R. (1992) Induction of sets of rules from animal distribution data: a robust and informative method of data 

analysis. Mathematics and Computers in Simulation 32: 249–254.

http://dx.doi.org/10.1016/0378-4754(92)90126-2

Sun, Y., Skinner, D.Z., Liang, G.H. & Hulbert, S.H. (1994) Phylogenetic analysis of Sorghum and related taxa using internal 

transcribed spacers of nuclear ribosomal DNA. Theoretical and Applied Genetics 89: 26–32.

http://dx.doi.org/10.1007/bf00226978

Swartz, O.P. (1799) Cymbidium. Nova Acta Regiae Societatis Scientiarum Upsaliensis 6: 70.

Swofford, D.L. (2002) PAUP*. Phylogenetic analysis using parsimony (*and other methods). Version 4. Sinauer, Sunderland.

Szlachetko, D.L. (1995) Systema orchidalium. Fragmenta Floristica et Geobotanica, Supplement 3: 1–152.

Szlachetko, D.L. (2003) Gynostemia orchidalium III. Acta Botanica Fennica 176: 1–311.

Tamura, K., Dudley, J., Nei, M. & Kumar, S. (2007) MEGA4: Molecular evolutionary genetics analysis (MEGA) software version 4.0. 

Molecular Biology and Evolution 24: 1596–1599.

http://dx.doi.org/10.1093/molbev/msm092

Thouars, L.A.P. (1809) Extrait de trois mémoires lus à la première classe de l'institut, sur l'histoire des plantes orchidées des îles 

australes d'Afrique. Nouveau bulletin des sciences / par la Société philomathique de Paris 1: 314–319.
 Phytotaxa 156 (5)  © 2014 Magnolia Press  •   271MOLECULAR PHYLOGENETICS OF NEOTROPICAL CYANAEORCHIS

http://dx.doi.org/10.5962/bhl.title.51709
http://dx.doi.org/10.5962/bhl.title.499
http://dx.doi.org/10.1600/036364410792495944
http://dx.doi.org/10.1111/j.2006.0030-1299.15050.x
http://dx.doi.org/10.1111/j.1472-4642.2007.00392.x
http://dx.doi.org/10.2307/3391429
http://mrbayes.sourceforge.net/index.php
http://dx.doi.org/10.3732/ajb.90.5.777
http://dx.doi.org/10.1016/j.ympev.2003.10.008
http://dx.doi.org/10.1016/0378-4754(92)90126-2
http://dx.doi.org/10.1007/bf00226978
http://dx.doi.org/10.1093/molbev/msm092


Thuiller, W.L., Brotons, M., Araújo, B. & Lavorel, S. (2004) Effects of restricting environmental range of data to project current and 

future species distributions. Ecography 27: 165–172.

http://dx.doi.org/10.1111/j.0906-7590.2004.03673.x

Thunberg, C.P. (1818) Epidendrum dendrobioides. Plantarum Brasiliensium 2: 17.

Toscano de Brito, A.L.V., Cribb, P.J. & Smidt, E.C. (2005) Checklist das orquídeas da Chapada Diamantina. In: Toscano de Brito, 

A.L.V. & Cribb, P.J. (eds.) Orquídeas da Chapada Diamantina. Nova Fronteira, Rio de Janeiro, pp. 278–285.

van den Berg, C., Goldman, D.H., Freudenstein, J.V., Pridgeon, A.M., Cameron, K.M. & Chase, M.W. (2005) An overview of the 

phylogenetic relationships within Epidendroideae inferred from multiple DNA regions and recircumscription of Epidendreae and 

Arethuseae (Orchidaceae). American Journal of Botany 92: 613–624.

http://dx.doi.org/10.3732/ajb.92.4.613

Whitten, W.M., Williams, N.H. & Chase, M.W. (2000) Subtribal and generic relationship of Maxillarieae (Orchidaceae) with emphasis 

on Stanhopeinae: combined molecular evidence. American Journal of Botany 87: 1842–1856.

http://dx.doi.org/10.2307/2656837

Additional specimens examined:—Cyanaeorchis arundinae: Amaral s.n. (HUFU 18370); Amaral 1224 (SP); 
Barroso et al. 509-68 (IPA, UB); Batista s.n. (BHCB), 312 (CEN), Batista et al. 2769 (BHCB); Boechat s.n. (ICN 
44273); Brade 6855A (RB), 7575 (HB); Carvalho et al. 40 (RB); Duarte 2291 (RB), 4303 (HB, RB), 13911 (HB, 
HBG, M, NY); Dusen 7500 (HBG, K); Dutra 1015 (ICN), 1098 (ICN); Gaudichaud 175a (P), 176 (P); Glaziou s.n. 
(P 436668); Harley et al. 24924 (K, SPF); Hassler 5323 (G), 9677 (G, NY, W), 11406 (G); Hatschbach 22888 (F, 
K), 23285 (NY), 25107 (NY), 35541 (M), 43437 (NY, UB); Irwin et al. 8597 (HB, NY), 9007 (HB, NY, UB); 
Kirsten s.n. (CEN 46501, SP 28749); J. Klein 126 (BHCB); R.M. Klein 3344 (HB), 3505 (HB), 3562 (HB); Leinig 
s.n. (HB 41038); Leitão et al. 1350 (UEC); Lutz s.n. (HB 10733); Markgraf & Borges 10337 (HB); Mota & 

Giacomin 2337 (BHCB); Oliveira 435 (HUFU); Pedersen 5230 (K); Regnell ser. II 264 (S); Reitz & Klein 14195

(HB, RB); Ribas et al. 5769 (RB); Roth s.n. (ICN 68316); Sello 462-1341 (K); Smith & Klein 13627 (HB), 13669
(HB), 13971 (HB, NY, P); Sobral 9460 (RB); Stutzel s.n. (ICN 51518); Ule 7029 (HBG); Waechter 2000 (ICN); 
Weddell s.n. (P 436670). Cyanaeorchis minor: Dusen 15681 (S), 15708 (S), 15840 (AMES, NY); Hassler 9677a
(G); Hatschbach 32806 (HBG, M); Hoehne 661 (M, NY); Jonsson 1307a (AMES, F); Klein 124 (BHCB); Paula-
Souza et al. 8301 (SPF); Souza et al. 7230 (ESA, SP).
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